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THE STATE LADDER OF LEARNING 

II/ OPPORTUNITIES FOR BOYS IN THE BRITISH ISLES 


By W. H. Stuart Garnett 


“IV^OSO has sixpence,” said the Sage of 
^ Chelsea, “ is monarch, to the extent of 
sixpence, over all men ; he commands cooks to 
feed him, philosophers to teach him, kings to 
mount guo^ over him — to the extent of six- 
pence. ’ ’ But we have changed a good many things 
since Carlyle’s day, and the student of the present 
commands philosophers to teach him even if 
the sixpenc^ be wanting. Under the Customs 
and Excise Act of 1890, and the Education Acts 
of 1902 and 1903, the various local authorities 
have certain sums to administer, a part of which 

S are bound to devote to tlie purposes of 
er education ; and, as a matter of fact, most 
of the county and borough councils devot<' a large 
part of these sums to the provision of scholar- 
•hips for the support of students of moderate 
means at the secondary schools and tech' 
nical and university colleges throughout the 
kingdom. 

Scotland's Ladder. The sums awarded 
by the local authorities in Scotland for the 
direct encouragement of education in this sense 
compare very unfavourably with those granted 
in the sisttT kingdom. Lanark — the county 
which has been most liberal in the allocation 
of bursaries to technical education— expended, 
in 1904, £1,572 in bursaries for the promotion 
of technical education, and £187 in bursaries 
for the promotion of secondaiy education ; Kin- 
cardine also granted the largo sum of £1,207 
in bursaries, but this, on the other hand, was de- 
voted entirely to the promotion of secondary 
education. For the most part, however, the suras 
granted in scholarships by the Scottish authori- 
ties are small, amounting for the whole of Scot- 
land to £7,309 178. granted to secondary, and 
£4,319 7s. 8d. granted to technical students. 

On the other hand, Scotland has done better 
than England in the provision of schools and 
colleges. Since 1872 Scotland has had the ad- 
vantage of a system of educational administra- 
tion substantially the same as that introduced 
in England* by the Education Acts of 19f)2-3, 
under which primary and secondary education 
are co-ordinat^ and controlled by a single autho- 
rity. The result is that in all the larger towns 
excellent secondaiy schook are provided by the 
school boards, to which elementary school children 
are admitted by examination up to the age of 12 
years, and in which a free education is given until 
the pupik are of age to enter the universities. 

There is little, if any, social distinction be- 
tween the secondary schools (whether they have 
free places or not) provided by the school boards 
and those which are not under the same control ; 
and the most historic school in the country, the 
Royal High School, Edinburgh, the school of 
Walter S^tt, which derives its title from a 
of James VI., is now managed by the 
Edinburgh School Board. 

* A pKTioui article oa this subject appears on pajEe 48L 


Ireland's Educational Institutions. 

In Ireland scholarships are divided into three 
classes, open to candidates below the ages of 19, 17, 
and 18 respectively, and are award^ to those 
students w'ho attain a satisfactory standard at the 
examinations of the Irish Intermediate Boartl. 
In 1905, 225 scholarships were so awarded, the 
boys taking 159 and the girls 66. At hrst siglit 
both the number and value of these scholarships 
compare rather unfavourably with the corre- 
sponding figures for the English counties, but the 
lower cost of all kinds of education in Ireland, 
and the extensive provision of free schools by 
the different religious societies, entirely prevent 
any grievance in this connection. 

Unquestionably the real hardship under which 
the Irish student lal>ours is the difficulty of 
obtaining a university education, if, like the 
majority of his countrymen, he hold the Catholic 
faith. Tlie four imivcrsity colleges of Ireland 
set out in one of the subjoined tables are all 
of a distinctly^ Protestant typo, so that Catholic 
parents arc, not unreasonably, unwilling to send 
their sons to institutions w^hich they hold to be 
subversive of faith. Maynooth, on the other 
hand, is distinctly a clerical seminary, and does 
not lay itself out to provide the Catholic laity 
with a university education on broad limm. 

There are certain Catholie colleges in the 
country, of which University College, Dublin, 
is the best and largest ; but, on the whole, these 
arc not equal to the larger and wealthier Pro- 
testant institutions, and the provision of means 
of education for the Irish Catholic must be 
regarded as sadly inadequate. 

Wales. The provision of seholarshiiw in Wales 
is in many districts unsatisfactory. The county of 
Glamorgan gives a large numlier, and Carnarvon 
is nearly as lilicral ; in the other counti(«, how- 
ever, very few scholarships are given, and thi'se 
are chiefly agricultural. 

The first and second of this series of tables 
are an attempt to represent in a small compass 
tho facilities for secondary education afforded 
to a b<w resident in any part of tin? British 
Isles. The other tabic s show in the same way 
the means of university and technical oducatrm. 

As far as primary education is eoncemod, the 
uniformity which prevaikover the country makes 
it unnecessary to provide such a table. We shall 
only remark that in England and Wales primary 
education is provided by the local ecfucation 
authorities constituted by the Education Acts 
of 1902 and 1903 ; in Scotland tho provision is 
made by the school boards under tho Act of 
1872 ; while in Ireland there are ^no public ele- 
mentary schook, but tho greater part of the 
burden of elementary education is borne by 
voluntary schook deriving the greater part of 
their maintenance directly from the State, but 
•abject to parochial control. 

lliere are also a large number of elementary 
and other schook in Ireland, some of them of a 
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THE LEADING FIBST GRADE SECONDARY SCHOOLS OF ENGLANl^ 




FIRST GRADE 

1 FEES. 

1 SCHOLARSHIPS. 

COUNTY. 

GRANT 

SECONDARY 











SCHOOLS. 

Day Boys 

. 1 Boardebs 

Entrakoh. 

Leavirg. 

Bedfordubire . 

None 

Bedford Grammai 

10— 16gs. 

i £76 13 

20 of £10— £60 

2 of £60— £70 



School 

j 





Bedford Modem 

£4— £6 

£60— £60 

4 of fees 

1 of £56, 1 of 







£46 

Betkuhire 

£1,122 

Brad Add College . 

£25 

1 80 — 90gB. 

Numerous 

One 



Beading School 

CO 

I 

■ £76— £85 

16 of £20— £40 

3 £100 in alter* 





1 


^ate years 



Windsor: St. Mark's 

£20— £25 

j £60— £73 

8 of £10— £70 

None 



Wellington College.. 

None 

1 £96— £110 

10 of £30— £80 

5 occasional 






£30— £60 




£10 10 

1 £55 

2 ot £20 

1 of £76 


lladlev CollcKe 

None 

1 

i £07 13 

10 of £20— £80 

1 of £60 

BunkinRham* 

£673 

Eton College . . 

None 

£162 

12 about £140 

9 or more 

■hiro 




! 


£46— £80 

CambridReKliire 

£767 

Leys School . . 

None 

j £103— £109 

Indefinite no. 
of £40— £75 

None 



Perse School . . 

logs.— £16 

None 

Numerous 

None 

ChMliira 

£4,346 

Chester : King's 

12— l.SgB. 

40— 46gs. 

4 free 

3 of £60, 1 of 



Hchuoi 




£30 

Cumberland . . 

£778 

Carlisle Qranimar 
8eh(K)l 

£6— £10 

£52 

2 or 3 free 

6 or 6 restricted 



St. Bee's 

£8— £12 

£83— £55 

Numerous 

2 or 8 of £40 

Derbyshire 

£3.«30 

Buxton College 

£12 

£48— £60 

9 free 

None 



'rrent 

None 

£76 

8 of £30— £60 

None 

Devonshire 

£1.288 

Tiverton : Blundell's 

]6gs.. or 

£76-£80 

10 of £20— £60 




Plymouth College . . 

£23 6 6 
£22 

£63 

Several 

others 

8 of £20 



Tavistock 

£15 

£66 

Several 

Occasional 



Exeter . • 

£10— £18 


£16— £68 

£60 



£48— £68 

4 of £20— £48 

Numerous 

Dorsetahire . . 

£1,457 

•Sherborne . . 

£30 

£88 7 

£21— £60 

2 annually 

Durham 

£3,281 

Durliam 

£16 16 

£73 10 

u of £20— £50 

Numerous 

Essex . . 

£3,405 

Foisted , . 

£20 

£8^— £88 

8 of £20— £70 

2 of £50— £60 



Chigwell 

£18 18 

£72 

Ten 

2 or more 

Gloucestershire 

£4,753 

Clifton 

£24 to 

About £105 

10 or more 

1 or more 



Cheltenham Coll. . . 

£46 10 
£23— £34 

£100 

£26— £100 
16—20 of 

£25— £60 

Several 



Cheltenham : Dean 
Close School 

£15— £18 

£51 

£20— £80 

5 of £26— £60 

£26— £80 

1 of £20 

HampslUre . . 

£1,884 

W incheater College . . 

None 

£117 

Numerous 

• • 

6 of various 



Portsmouth 

Grammar School 

tlO— £12 

None 

£40— £90 

1 of £4— £6 

values 
Uncertain 
£40— £64 

Heretordshire. . 

£440 

Hereford School 

12— 14gg. 

£65— £66 

8 or more 

Numerous 

Hertfordshire. . 

£1,718 

Haileybury . , 

None 

£81 

free 

16 of £60 and 

£26— £60 

5 of £20— £60 



Berkhamsted 

£6— £9 

£69 

under 

2 of £8— £12 

1 Of £60 



Aldenham 

None 

£68 

Numerous 

About 8 of £50 

Sent •• 

£2,017 

( 

] 

Tonbridge 

Rochester : King's 
School 

Sutton ValMice 

Canterbury : King's 
School 

Dover College 

£16— £30 

£15 

£9 

£22 10 

£22 

£76— £96 

£60 

£60— £70 

£70— £86 

£84 

About 10 of 
£16— £40 

8—6 of 
£16— £20 
Several of 
£18—^40 
26—30 of 
£10— £40 

6 of £25— £60 

5of£80— £80 

1 of £45, 1 of 

£60 

2 of £ 80 — £60 

2 of £50 

1 Of £50 



Etamagate : South* 
Baatem College 1 

24gi.. 
imited and 

£60— £76 

5 or more 
of £16— £40 

1 of £50 




conditional 
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THE LEADING FIRST GRADE SECJONDARY SCHOOIH OF ENGLAND— oontinued 



GRANT. 

FIRST GRADE 
SECONDARY 

FEES. 

SCHOLARSHIPS. 

■ill 


SCHOOLS. 

Day Boys. 

Boarder^ 

Entrance. 

liSAVlNO. ^ 

Lancafihire . . 

£12,652 

Rossall : 

None 

70g8. 

8—10 of 
£10— £68 

1 or more 



Manchester Grammar 
School 

Liverpool College . . 

12— ISgs. 

None 

Numerous 

Numerous 



£16— £26 

£80 

None 

Several of 
£22— £50 




Lancaster School . . 

8— 12g8. 

£63 

2 of £30 

7 of £30— £60 

f 


Crosby: Merchant 

£12— £15 

£52— £60 

5 or 0 free 

1 of £40 



Taylors' School 







Stonyhurst . . 

None 

50 — 65g8. 

None 

4 of £30— £60 

Leicestershire 

£1,408 

Leicester: Wyggeston 

£6— £9 

None 

About 30 

Several of 


School 




£30— £100 

Lincolnshire .. 

£2,880 

Grantham School . . 

£24 

£66— £65 

Several of 

2 or more of 





£8— £16 

£26— £40 



Boston School 

£6 

1 None 

Several free 

2 Exhibitions 







£20— £60 

lUiddlesex 

£2,087 

Mill Hill 

21— 24gs. 

75— 84gB. 

1 6 of £15— £50 i 

! 1 of £70 and 


1 




otiiers 



Harrow 

£53 0 

£143 9 

4 of £35— £100 

Numerous 
£20— £100 

^forfolk 

£4,660 

Holt: Gresham School 

£9 

£67 

8 of £30- £64 

1 or more of £60 



Norwich School 

£16 10 

£61 10 to 

None 

1 of £30 





£70 10 



l^orthampton- 

shiro 

£2,028 

Ouudle 

£21 

£81 

Numerous 

4 of £50 

Northumber- 

£2,322 

Newcastle Grammar 

£8— £12 

None 

None 

Several 

laud 


School 





Nottingham- 

£2,006 

Nottingham High 

£12 12 

None 

Numerous 

3 of £50— £60 

shire 


School 





Oxfordshire . . 

£766 

Oxford High School 

£12 12 

None 

Several 

Three 



Oxford : St. Edward’s 

£33 

£70— £85 

Several of 
£40— £60 

None 

Rutlandshire . . 

NU 

Oakham School 

£8— £17 10 

£63— £70 

3 of £20— £40 

4 of £60 



Uppingham . . 

£42 

£115 

6 of £80— £70 j 

3 or more of 



i 



£40— £60 

Shropshire 

£2,633 

Shrewsbury School.. 

£27 1 

£90 

6 of £30— £87 | 

Numerous 

Someisetshire 

£2,464 

Bath College , . 

£20— £30 1 

£91 

lOof £15—190 ; 

None 

• > 


Bath : Moiikton 

16— 27Jg8. 

£70 7— £81 

4 of £30— £60 

1 of £100 



Combf 




Staffordshire . . 

£3,400 

Wolverhampton 

£6— £13 10 

£40— £50 

Under revision 

5 of £26— £60 



Newcastle : High 

£13 10 

£63 10 

Several 

1 or more 



School 

Denstone College . . 

None 

£46 

5 of £14 14 

Uncertain 

Suffolk 

£1,405 

Woodbridge .. 

£6— £8 

£45— £50 

Several of 
£20— £32 

1 or more of 
£50 



Ipswich 

£12— £15 

£63 

12 of £15 

4 of £86— £50 

'surrey . • 

£3,628 

Godalroing : Char- 
terhouse 

£81 10 

£115 10 

10 of £76 10 

5 of £80 



Epsom College 

£25 

£68— £78 

Several of £80 

Variable 

Sussex •• •• 

£1,021 

West Horsham : 

None 

Partly free 

Several 

^iccasional £25 


Christ’s Hospital 
Lancing College 

None 

£73 10 to 
£100 

7 open exbi* 
bltiions 

None 




Eastbourne College. . 

£27 

£67 

6 of £80— £60 

1 of £60 



Brighton College «. 

£21— £80 

£72— £98 

3 of £50— £70 

5 of £80— £6f» 



THE LEADmO FIRST GRADE SECONDARY SCHOOLS OF ENGLAND— condud^ 


COUNTY. 

GRANT. 

FIRST GRADE 
SECONDARY 
SCHOOLS. 

1 FEES. 

1 SCHOLARSHIPS. 

DAT Boys. 

boarders. 

Entrance. 

LSAVINO. 

Warwickshire 

me 

Rngbr 

£46 

£120 

10 or more of 
£20— £100 

7 of £80— £60 



Birmingham : (King 
Edward’s) 

£15 

None 

Large number 

8 of £60. 1 of 
£30, 1 of £15 



Warwick School 

£16 

£68 

12 of £20— £40 

4 of £60 

w^nuhiie 

£1,448 

Marlborough . . 

£30 or £85 

£80- £85 

70 or more of 
£30— £80 

4of £20— £50 

% 

Worce»ten»hlre 

£997 

Malvern College 

£80 

£98 9 

13 of £80 

1 of £40 



Worcester College . . 

12— 16gs. 

£50— £60 

4 of £16— £60 

2 or more of 
£40 

1 of £60 



Br<»m4grove School. . 

£16 16 

£84 

4 of £20— £60 

Yorkihire 







West Hiding 

£13.845 

Hedbergh 

£22 10 

£68 10 to 

None 

1 of £66 18 


Giggles wick . . 

£14 2 

£77 10 
£66— £78 

Several 

Preference Ex- 
hibitions 

6 Vaiiable 




Bradford Gram mat 

£10— £16 

None 

40 free 



School 

Leeds Grammar 

£10 10 

None 

10 of £10— £20 

6 of £50 



Mchool 

Wakefield Grammar 

6— 12gs. 

£39— £42 

Numerous 

9 of £40— £50 



School 




Yorkshire 







Nortli Hiding 

£2,210 

York : St. Peter’s 

12— 16gR. 

£65 

2 or more of 

1 of £50 


School 


£16— £86 




York: Bootham 

None 

£60 

4 or more 

Occasional 



School 




Prize of £200 

Yorkshire 






1 

liUist Biding 

£1,612 

Hull: Hymei’s 

£7 10- £15 

£58—64 

4 or moie 

1 annually 



College 



free 



Pocklington School. . 

£15 

£56— £65 

Few; many 

6 of £40 






internal 


Isle of Man . . 

None 

: King William’s 

None 

£47 6 to 

2 of £50 and 

2of £30— £40 



College 


£52 10 

others 


lioiidon 

£41,760 

City of London 

£15 15 

None 

18 of £15— £20 

Numerous 



School 

Dulwich College 

£24 

None 

4 — 6 tree j 

4 of £75 



Highgate School 

£24 

£84 

3 or more 

2 of £40— £60 



King's College ScIkkiI, 

21— 30g8. 

None 

Several of 

None 



Wimbledon 



£20— £80 




Merchant Taylors’ 

12— 16gs. 

None 

Variable 

Numerous 



School 

Southwark : St. 

; £4-£10 

None 

Several 

lormoieof 



Olave’s 




i £30— £80 



St. Paul’s School, 

£24 0 

£84 0 

About 80 

1 8 of £40— £80 



West Kensington 



free 




Gower St.' University 
College School 
Westmiustet School 

18— 24gt. 

99g8. 

9 of 12 — 24ge. 

1 3af£lQ— 



30gB. 

95g8. i 

10 or more of 

11 of £40— £80 




£20— £70 



very high order of merit, provided by various 
religious societies, of which the largest is the 
Society of Christian Brothers. The elementary 
schools of these societies, and many of their 
secondary schools, are entirely free, or else chaige 
only a nominal fee ; and, further, the ablest boys 
in the lower grade schools are frequently offered the 
opportunity of passing without cost through the 
hi^er and intermediate schools of the societies. 

In the first table of First Grade Secondary 
Schools the first column shows the county 
or district under consideration. The second 
column shows the total sum awarded by the 
English and Welsh counties, and the boroughs 
wiwn their sno|^pbica} limits, in scholarships 
of any kind during the year 1M3. Since that 
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time many counties have raised their awards, 
but a complete statement on the subject is not 
yet obtainable. 

In the third column of the first Secondary 
Schools table are shown the leading secondary 
schools situated in the different counties. 
The standard is not quite uniform ; many 
schools have been omitted in the London 
district, and in some of the large provincial 
centres, that would have deserved mention 
had they been situated in Northumberlmid or 
Cornwall. A child is not, of course, confined 
to the schools of his, or her, own county. A 
boy living in Huntingdonshire, for instance, 
has numerous and excellent schools accessible 
in Bedford and Cambridge. 



FffiST GRADE SECONDARY SCHOOLS OF SCOTLAND, IRELAND AND WALES 

Total Granta: Scotland, £11,630. Ireland (Exhibits awarded in 1005), £6,1 60. Wales, £5,500 



SCHOOL. 

i)AY Bovs. 

A ^ 

boarders. 

Scotland 

Edinburgli . . 

Eoyal High School 

1 

OC 

£60— £100 

• 

Merchiston Castle School 

£30 

£90— £100 


George Watson's College 

£8 12 6 

None 


George Heriot School . . 

Low 

None 




None 


Fettes School, near 

Edinburgh 

£8 128. 6d. 
£30 

£105 


Fldlnburgh Academy . . 

£24— £28 

£04 


Loretto 

None 

£105— £110 

Aberdeen 

Ilobert Gordon’s College 

£7 

None 


Grammar School 

5g8.— £8 5 

None 

(Baggow 

Allan Glen School 

Low 

None 

Dundee 

High School 

£10— £12 

None 

Perthsiilre . . 

Glenalmond: Trinity 
College 

None 

90— lOOgs. 

Ireland 

Dublin., 

St. Andrew’s College . . 

£8— £16 

£50— £60 


Christian Schools, North 
mchniond Street 

Free 

None 

\ 

Castleknock College 

None 

£30 

Mountjoy School 

£7— £13 

40 — 62gs. 


Blackrock College 

7 — 8gs. 

36— 40g8. 

Belfast.. 

Campbell College 

£7 10— £15 

£35— £00 


Royal Academical Insti- 
tute 

0—1 2gB. 

None 


Methodist College 

8— 12g8. 

33— 42gB. 

Cork . . 

Christian Brothers’ Col- 
lege 

8— logs. 

None I 

• • 

Christian Schools, North 
Monastery 

Free 

None I 

Londonderry . . 

St. Columb’s College , . 

£6 

None 

Enniskillen . . 

Foyle College 

Portora Royal School . . 

4— 8g§. 

£8 10 

£36 4 to 
£43 8 
£52 10 

Fermoy 

St. Colman’s College . . 

None 

£30 

Cashel .. 

Rockwell College 

None 

£30 

Wales 

Brecon.. 

Christ College . . 

lOga. 

50g8. 

Caermarthen . . 

Llandovery College 

£0 6 

£55 


SCHOLABSHIPa 

13 of^£20; 0 of £30 
2% £20 ; 1 of £4.') 

20 of £10— £21 ; 3 of £25 
^'umerou^ 

20 of £10— £20: 1 of £l00 
Se>*eral of £30— £60 | 

3 free 

Musical only 
Nuineroiis 
^’ulnerollt 
40 

N umerouB 
Several £20 — £70 

It) free 

lioys leaving are cliRible 
for free places inC liris- 
tlan Br(»tiierH’ inter- 
inediaU* sciiools 
N(»ne 

3 of £15— £ 80 ; 4 (»f £25 

8 of £20 

0 of £20— £60 
0 of £15— £30 

6 of £10— £20 

Free places for l)f»ys from 
Christian Ilndheis’ 
schools 

Boys leaving are eliuihle 
for free places in (Chris- 
tian Brothers’ Inbir- 
niedin^e schools 
1 4 free and 7 of £30 

1 4 of foes ; 2 of £30 

None 

16 of £10— £30 

9 of £15 

2 of £50 and others 
Numerous 


Principally a 
day Kuiiool 


(Chiefly a 
Bcieiioe school I 


Weii e()uip|KYd } 
for Bcience 


Protestant 

(Catholic 


Catholic 

i'rotestant 


Protestant 

(Catholic 


Undcnoml- 

nalloiial 

Undenomi- 

national 

Catliollo 


Fees and Allowances. The fourth column 
of the first Seconday Schools table shows the 
fees for day boys and boarders in the different 
8oh(X)1s. In many cases these increase with the age 
of the boys. Where the second fee is not given, no 
{provision is made for boarders, and in a few cases 


no day pupils are admitted. These fees arc the 
inclusive charges made by the scchools themselves. 
It (ioes not necessarily follow that a boarder can 
live at the school at a cost to his parents of the 
fee mentionecL It would be absira to suppose 
that it is possible to send a boy to Eton at a 

I7ft1 


tnnVBBSITIBS AMD tnnVjSBSIlY C0LUB6ES OF THE UMITED 


UMlTltSlTlBS AMP OOILBOMS. 


S0H0LAB8H1F8. 


Enfland 


lUnlmum ooit in ooUege 110—120 of £80 per ann. There are 21 w 
Numerona smalto ones imii« and aiM 


Cambildge 

London Unlvmlty— : 

Univereity College. . 

King*! College 

Central Technical College 

Goldamltli's College 

Boyal College of Science 
and School of Miticm 
London School of Keono- 
micA 

Durham Univeislty . . 

Newcastle - on • Tyne : Arm- 
strong College (afllliateil 
to Duihani CniverHity) 
Muiirhestcr : Victoria rni- 
ver.^ify 

llirininghani Uiiivcr;<ify 
Ciiiveraity of LeeUn . 
Liverpool University 


£140 — £160. Non-ool- 
legfate, £100 


halls, and about 200 
iion*eo!legiate stndenta 


legfate £100 v^oa*wiitViai<v BbuucHwi 

Minimum cost £140— £160 86 of £80, 62 of £60, and There are 17 ooUeges, 1 
in colL Non-collegiate, many smaller. 6 non- hostel, ,and abo^ 100 

about £100 collei^te of £26— £80 non-coUegiate students 


non-coUegiate students 


Depend on course 
£ 18— £25 

B«jarders £70— £100 
£18— £20 


4 of £30— £40 
11 of £16— £60 
6 of £80— £60 
A day training college 
Very numerous 
Variable. £26— £100 
8 of £20— £70 
Some of £16 — £20 


4 of £S6— £40 


8 of £20— £60 
20 of £20— £30 


Evening classes, fees 
about £1 6 


Electrical dept, very strong 

A few cheap evening 
classes 

Metallurgy strong 

A higher commercial 
college 


I Coal - mining and marine 
engineering very good 


Faculty of bxewiug 

Mechanical engineering 
strong 


University Collboks: 
Nottingham: University 
College 

Bristol: University College 

Shotfleld: University College 

Reading: Unlvcislty College 

Southampton: Hartley Uni- 
versity College 

Scotland 

Edinburgh University 

Abcideen University. . 

Glasgow University . . 

St Andrew's University (to 
which is affiliated Univer- 
sity College, Dundwj 

Ireland 

Dublin University : Trinity 
College 

Dublin : University College 
Belfast ; Queen's College ^ 
Cork : Queen's College j- 
Galway : Queen's College j 

Maynooth : The Royal Cntlio- 
lic College 

Wales 

Alierystwyth : University 
College 

Bangor : University College 

Caidiff : Unlveisity College 

Lampeter : St David's Uni- 
versity 


£13 13— £20 5 
Depend on course 
De|>end on course 


At the Seottish 
and Irish Univer- 
sities there are no 
comprehensive fees 
for the course. 
Students pay for 
each class sepa- 
rately. generally 
from 1 to 4 guineas 
a session. 


Boarders £75 


Chiefly free 


£50 (boarders) 


coat of £162 a year. It will bo advisable, 
generally, to make an aUowanco of 50 per 
cenl of the fees stated for olotbea, pocket* 
moiiey«eto. 

^e fifth and sixth columns show the entrance 


7 of £25— £55 

Various scholarships, exhi- 
bitions, and prizes 
5 of £22— £34. 10 exhi- 
bitions 


About 300 bursaries 
averaging £20 

I Several hundred bursaries 
I of £15— £86 

100 bursaries of £10 — £40 
and 12 scholarships 


Numerous scholarsliips 

3 -exhibitions of £1(1|, Prizes 
Numerous scholarsliips 
Numerous scholarships 
Numerous scholarships 


i 26 scholarships of £10 tol 
£40 1 




Numerous scholarships 


Very cheap. Excellent 
textile dept. 


Metallurgy and tool- 
making good 
Evening classes, 5 b. — £ 1. 
Agricultural dept, strong 
6 b .— £1 10 


I A few leaving scholarships 

10 leaving scholarships 

Several leaving £40 — £170 

16 leaving scholarships 
I £60 — £80 


These three colleges form 
the Royal University of 
Ireland 

A Catholic seminary 


These three ooUeges form 
the University of Wales 


A theological college 


and leav^ scholarships given by the schools. 
The leaving scholarships given by certain of the 
schools In wy one year depend upon the vacan- 
cies occurring so that it is only possible to in- 
dicate &e limits within which th^ vary. 




^1£ADIM{} HIOHER TECmiCAL COLLEGES OF THE UNITED KINGDOM 


INSTITUTIOK. 


London. 


Battersea Polytechnic. 

Chelsea : South-Western Polytechnic 
Eegent Street Polytechnic . . 
Stepney : East London College 
Clerkenwell : Isorthampton Institute 


Holbom : Birkbeck Institute 
W^t Ham : Municipal Technical Institute 
Pkovincks. 

Redruth : School of Mines 


Derby : Municipal Technical College . . , . 

Plymouth : Municipal Technical College 
Sunderland : Municipal Technical College 

Wigan and District Mining 

Chelmsford : County Laboratories 
Bristol : Merchant Venturers Technical College 
Manchester : Municipal Scliool of Tectinology 
Preston : Harris Institute 


Fbks. 


According to course 
£12 10-~£21 
6— 12g8. 

lOgs. 

About £15 

According to course 
S-12g8. 

Up to Oga. 
lOgs. 

8— 12gg. 

T^p to £8 
2;)— 30g8. 

£1 n week ; eounty 
Hiudents free 
logs. 

15 — 20^8. 

1 guinea - 5 gs. 


Rsmabks. 


Chemical and motor depart- 
ments strong 


Fees very low. Linguistic de- 
imrtment good 

Evening class fees, up to Sgs. 
Chemistry good 

Evening class fees, from 28. fld. 
upwards. Cnitiue department 
of technical optics 
Chemical and (*f)mniercial <le- 
mrtments strong 
Evening class fws very low 


No evening classes 

Evening class fees, 5s. — 1 guinea 

Evening class fees, 5s. — 1 guinea 

Evening class fees, 5s. — £8 

Evening class fees low 

No evening cliisses 

Evening class fees very low 

Evening class fees, 2s. «d.— Bgs. 

A very fine colU'ge 
Evening class fe<^s, 2s. OU.™ 10s. 


Salford : Royal Technical Institute 


Evening class fees, 28. 6d. — £1 58. 


Leicester: Municipal Technical School 

Brighton : Municipal School of Science and Teclinology 


£3— £» 
158.— 15gg. 


Evening class fees, 3s. 6d. to 
128. 6d. J.euther tiades 
No evening rlusstfs 


Birmingham : Municipal Technical School 


Fr(>m £1 10 upwards * 


From 28. 6d. upwards 


Swindon and N. Wilts. Technical Institution 


2gs. 


Evening class fees, up to £8 


Coventry : Municipal Technical Institute 
Portsmouth: Municipal Techni<ail Iivstitute .. 
Hull : Municipal Technical School 

Bradford : Technical College 

Halifax: Municipal Technical School 

Huddersfield: Technical College 

Sheffield : Teclmical School 

Swansea : Technical Colk*gc 

Casmborne : sMining College 

Scotland. 

Glasgow and West of Scotland Technical College 
Edinburgh : Heriot Watt College 


Uj) to 2g8. 

£0 0 

Up to 15gs. 

T'p to 15g8. 
I’rom 4g8. npwunis 
5 — Ogs. 


Evening class tees, 6s,— lOs. 
\Va t chniaking dciuirt inent good 
Evening cIuhh fees horn 5«. 
upwards 

Evening class i(‘(‘s from 2s. Ud. 
upwards 

Fees low. Meehaniivil engineering 
and textile <iepartnients gcHxl 
J Evening class lees, from 2 h. ti«l. 

1 upwards 

I l ees low 


Up to IHgs. j rni(]Ue inetttllurgicul departin«-nl 

Up to l.5g8. i 


Up to £10 ! Evening elass fetis. 38. 6d. l<* 

' Ms. 0(1. 'J’lie T'remiei pra<‘tieal 
I milling hcIkkiI 


lOgs. Numerous Bui- 
saries of £25. Students 
are eligible for the (:ui- 
iiegie Trust Bursaries 
Fees low 


3 leaving scliolursliiim £30— 
l*robably the finest teclmical 
college in («reat Jiritain 

Several free places 


Glasgow : The Athenecum 


According to course 


Literary and corumeri^ial 


Aberdeen: Robert Gordon’s College 


Low fei's 


Neither can we in every case assi^ a definite 
value to the entrance scholarships, as the 
emolument is sometimes made up by reduction 
or remission of fees and the like. Many of 
these scholarships provide simply free education. 
These are described in the table as “ free. 

The values assigned to the scholarships are 
in every case annual ones, and the duration of 
the emoluments is, in the case of entrance 


scholarships, generally for th(f term of the 
school career, and in the case of leaving ex- 
hibitions, for three or four years. ' 
Universities and Technical Insti- 
tutions. Other tables show the university and 
technical institutions of the British Isles. The 
technical colleges not infrequently give literary 
courses, and nearly all of the universities pro- 
vide a technical training, so that the distinction 
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OtlOB OAT AlID OirainG TBCEillCA^^ 

ill iMOanA theto oio MmtkiiftA Brcnlag €Umw to att tto l<ii» tgwal 
Wwm Aim Bi- 


iitmtmon. 


Dai, 

Flntbunr Tedmifial College 
South Shieldi : lUrliie School 


, EleotrlcAl 4ept 
WNid. SecholMAhipe 
1 giiiiiea— Age. 


Itramimoir. 


Piovivois: ETBHuro. 

Schodol Art 


Buml^: Monidpal 
and* Tedinieal Soieiioe 

Bury; Uunidpal Technical School 




2e. 6d.— I gnfaiM 
6 e .^2 10 


Stroud : Sdeuoc and Art School . . 7s. 6d.^80s. 

Brldgcnorth : Foster Memorial Tech* lOs, 

nleal School 

Loioon: Ktknimq. 


Borough Polytechnic 


Northern Polytechnic 

Finsbury : Sir John Cass 
Technical Institute 

St. Bride's Foundation In* 
stliute 

Strand: Bolt Court- Tech- 
nical School 

Wandsworth : Technical In- 
stitute 

Woolwich Polytochnic y 



►3 I 


Building trades ; 
baking 

Excellent work* 
shops 

Metal work 

Printing school 
oiuy 

L. C. C. photo-process 
(printing) school 


PitoviNCEs : EvEMsa. 

D/irlington : Technical ColJcgo . . 3s.~10s. 

Blackburn: Municipal Technical 1 3s. 

School I 

Bolton!: Technical School . . . . 28. 6d.— 15s. 


Athton-under-Lyne : Heginbotham 
Technical School 

Darweu: Municipal Technical School 

Liverpool: Mnnidpal Technical* 
School 

Oldham: Mnnidpal Technical School 

Rochdale : Mnnidpal Technical 
School 

St. Helens : Municipal Tedinlcal 
School 

Warrington : Mnnidpal Technical 
Institute 

Lincoln : Munidpal Technical School 


From 8s. 

5s.— 16a. 
2b. M.— £1 

sJf—lOs. 6d. 
28. 6d.— £1 5 

8s. 6d.— £2 
2 b. 6d.— 16 s. 
Bb.— 16b. 


Norwich : Technical Institute 


3b. 6d.— £2 


Newcastle : Rutherford College . . 

West Bromwich : Municipal Sdeiice 
School 

Longton : Sutherland Technical 
Institute 


2s. 6d.— 16s. 

UptolOs. 80 free 
places 

.2s. 6d.— 10 b. 


Wolverhampton : Municipal Science 
and Teclinical School 

Bath : Technical School 
Dewsbury : Technical School 
Leeds : Institute of Science and Art 


)Some free places 
4b. 6d. — 12s. 6d. 

Some free places 
2g. 6d.— 78. 0d. 
6 b.— lOs. 6d. 


is oft4'n nothing more than tJu? powtTK 2 x>s 8 e 8 nc(l 
l)j the univiTKiticfi of granting dogrecs. Where 
no foo8 an^ hIr ted it may gt?ncraJIy bo 

acummed that a university coiirMo costs from 
£25 to £.35 a yt^ar, and a day course at a tecii- 
nical college from £8 to £15 per annum. 
Evening classes cost from 28. Od. to 25s. 
the course, wicording (o the number of 
hoiirs* work done and the app 4 \ratus used. 
The charge generally works out at about 
Id. per hour. 

These colleges draw their students from a 
much wider area than do the secondary schools, 
and many of them have some particular de- 
partment of p<H:uliar excellence, attended by 
studenfa from all parts of England and beyond. 
Thus, while a Tyneside boy would naturally 
seek a technical training at the Armstrong 
College, or a Sheffield boy at the University 
College, Sheffield, yet a student might well 
go from Sheffield to Newcastle to study coal- 
mining or marine engineering, or from New- 
castle to Sheffield to seek a training in metal- 
lurgy and the manufacture of tools. Of all such 
departments we have endeavoured to give some 
aeeoimt in the last column of the table. 

iloyers and Technical Educa- 
A question of growing importance to 
r in the selection of g t 4 ?ohnioal college 


is the relations subsisting between the college 
authorities and the local employers of labour. 
Those relations vary widely. It was, for 
instance, at one time, the general habit, of 
engineering firms, now happily abandoned, to 
regard men trained in the (‘ambridge engineering 
school as theoretical men a crushing con- 
demnation — ^while the leaving certificate of 
certain other institutions was accepted at 
something more than its face value. 

There is a growing tendency at present among 
practical men to esteem highly the value of a 
theoretical training, and the American system 
of half-time training is being slowly adopted 
in this country. Among !l^ndon technical 
schools, the Northampton Institute in particular 
deserves credit for an arrangenient, m^e 
iroRsible by the great interest in techn& 
education taken by Messrs. Yarrow, under which 
students may spend six months in each year 
of a four years* course under instniction, and 
six months in the workshops. 

Efforts are being made to create a similar 
good understanding in some of the provincial 
centres, and there is reason to hope fliat the 
next few years may see a great advance in 
the Mientitic trainmg of experts in every 
technical department and in that of engineering 
in particular. 
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By Dr. GERALD LEIGHTON 


fJP to this point we have been tracing the 
^ means by which animals and plant species 
arose and b^ame what they are, the whole 
process of grganic evolution culminating in the 
production of man. We have finally in this 
course of Biology to look for a little at man. 
as a species, and observe how the species is 
divided into a number of very different varieties, 
inhabiting various parts of the world, each with 
habits of body and mind peculiar to themselves. 
This is the study of Anthropology, the science 
of man. 

Such a science, it will be seen at once, is 
related to almost all other sciences. It is 
closely connected with Zoology and Physiology 
on the one hand,, and, of course, is bound up 
with the study of History and Theology on the 
other. It also touches the study of com- 
parative anatomy, the comparison of the 
structure of man with that of the higher animals, 
which in this work will be dealt with in 
Natural History. Other points that arc 
raised come into the realm of Psycholooy, and 
will be found in that section. Here we shall 
consider man chiefly from the aspect of Ethno- 
logy, taking for our study the typical examples 
of the principal races of mankind. 

Physical Characters. In comparing 
the characteristics of living races of mankind, 
the points which are usually taken for com- 
parison and contrast are the colour of the skin, 
the hair, the eyes, the size of the body and its 
proportions, the features of the face, and, above 
all, the detailed measurements of various parts 
of the skeleton. From the last source are com- 
piled what are termed the “anthropometric 
tables.” 


Of all the body measurements, those of 
th^ skull a?e of greatest importance in Anthro- 
pology. This is accounted for in part by 
the fact that the skull contains the brain, 
and it is largely in brain quantity and 
quality that races of men differ. It must Ijc 
remembered, however, that a large skull does 
not necessarily mean a brain of corresponding 
size or quality. The two parts of the skull, from 
this point of view, are the cranium, or brain-box, 
and the /ace. The cranium w estimated by 
the measurements of its capacity, its 
circumference in various directions, and the 
segments of the circumference. The dunensions 
of the face are also measured as to its total size 
and the size of different parts in relation to each 


other. V 

The Bkiill may be judged in two ways— by a 
.im pl. inspection, and by exact measurements. 
The formeVmethod, or crani<^^. gives us 
views of ttie skull w'*., from a ve. 


from the side; giving the profile, from' behind, and 
from below. Each of these views shows its own 
special points for comparison with other skulls. 
Actual measurements of the skull are termed 
those of craniometry. The degree of brain 
development is estimated by the capacity of the 
cranium, a certain deduction of space being 
made for other structures which are also present 
in that cavity. Various methods are adopted for 
estimating this capacity, such as filling the 
cranium with No. 8 chilled shot, and then pouring 
the shot into a graduated measure. In this way 
it is found that a normal human cranium has a 
capacity varying from 1,000 to 1,800 cubic centi- 
metres. Something depends upon the sex, so 
that skulls of the same must Iw taken for 
comparison, the mean cajiacity of the female 
skull being about ten per cent, loss than that of 
the male cranium. 

The Groups of Skulls. Taking the 
capacity of the cranium as a basis of classifica- 
tion, skulls have been divided into three groups — 
the smallest,' or Mierocephalic (below 1,350 cub. 
cent.) the medium, or Mesocephalic (botwetni 
1,350 and 1,450 cub. cent.) ; and the largest, or 
Mcgaccphalic (all above 1,450 cub. cent.). The 
distribution of tln'se may Ihj shortly indicated 
in a table, thus : 


Mierocephalic 

MeHOcejihalic 

Mcuaccphallc 

Races. 

JlaccB. 

Hacen. 

VedUaliB und hill- 

American 

Europeans 

tiieu of India 

Indians 

.laiNinRiM) 

Eskimos 

Andamanese 

t'hinesc 

Australian abori- 

African neKr*H*B 

Mongolians 

Kines 

Extinct Tasman- 
ians 

Bushmen 

Malays I 

PoIyncKians 

Burmese 


The average cranial capacity in the Europt^an 
races is about 1,500 cub. cent. Sir William 
Turner, of Edinburgh University, who has made 
a special study of the skulls of the world, has 
recorded a male Scotch cranium of almost 1,800 
cub. cent., as contrasted with a female Australian 
aboriginal cranium of only 900 cub. cent. The 
enormous difference between these two figures 
gives some idea of the evolution of the brain 
which has taken place since the first appearan^ 
of truly man -like animals. In the anthropoid 
apes the greatest capacity is about 500 cub. cent. 

Length* Breadth, and ' Height of 
Skulls. By taking measurements of the 
length, breadth, and height of skulls, another 
method of classification is obtained, the chief 
point in which is the comparison of one of those 
measurements with the other. Thus, the length 
is compared with the width by assuming that the 
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100, and tiie 

widtih aa io^iibli pM oeiit/ The mndt ,cf tWi 
it termed »a*\ ibdox/* alidthe'abKsliSled ** bepba- 
lie ind^ ie arrived at thus : ^ ‘ 

..y.jy == The Cephalic Index. 

This i« the most important method of dassify- 
ing skulU. * It gives five groups of ’skulls, the 
technical names of which sound somewhat for- 
midable, but are quite expressive of their mean- 
ing. Bv working out the above formula, it is 
found that skulls of different races fall into the 
following groups : Those below 70, hyperdolicho- 
cophalic ; from 70 to 75, dolichocephalic ; 
from 75 to 80, mesaticephalic ; from 80 to 85, 
brachycephalic ; and from 85 upwards, hyper- 
brachycephalic. Extreme variations beyond 
these figures are probably not normal skulls. The 
value of this method of classifying skulls is shown 
when it is applied to a number of skulls of the 
same race of men ; thus, it is found that the 
skulls of Australian aborigines are remarkably 
dolichocephalic, while those of the Andamanese 
are brochyoeplialic, both of these representing 
very primitive types. Stated generally, America 
lends to have brachycephalic skulls, Africa 
dolichocephalic, whilst Asia exhibits all types. 
The following table from Professor Cunningham 
hJiows the distribution among the races : 


A.HKIUr'A. 


Africa. 

Afrlcmi nognipd 

Zulus 

Kutnrs 

Asia. 

VedilaliR 


of India 


Polynesia. 

MelatiefdanA 

Buropk. 

MpdltcrmncAii 
seaboard 
Isles of Italian 
Heas 
Sweden 
Norway 


MoBAticepIiulic. 

Brachycephalic. 

Thifihnion 

Akkaa 

KRyptiau aca* 
tumnl 

American 

liidians 

Eskimos of N. 
Alaska 

.Taimnrw 

Ciilneat* 

Malays, 

East Indian 

Islanders 
Aiidamunese 
Burmese 

Tartars 

Mongols 

Mixed II aces. 

rolyneslans 

Orcpka 

Lapps. 

Turks 

Finns, 

Frciicli 

North Swcjles 

(icrniaiis 

North Nor- 

Danes 

wegians 

Brltisl) 

Poles 

Kussians 

Hungarians 

Bohemians 

Austrians 


Facial Meaauremenla. Just as the 
cranium is taken as a basis of measurements, 
which enable us to group skulls together, so the 
face region is also utilised. It is, of course, 
obvious to all that the faces of different races 
are very characteristic. The forehead, the eyes, 
the nose, all are of great interest from this aspect. 
And just as certain skull measurements give a 
cranial index, so others give a facial index.'' 
This is arrived at by a percentage comparison of 
iie length and width of the face, aooording to 
which “ high faces " are above 90, and “ low 
17M 


fcoBs !’ Wow 90. Moot IhnopoMM.!^^ ^ 
or owrow {mm; .lmti.M<®BWi 
hoTO 'low, *'|ttrb»d- fa(M8, Ite 'lo^^jow. 
^ Ab also a v€^ bharaoteristic part ’^f _ too 
FaoM in which the' jaw projects ^ *4 marted 
manner are termed “ prognathous, but tto 
appearance depends to a great extent uwn^^ 
nose cdso. Calculations of the height and widtii 
. of .the nose, give a “ nasal index,’ according to 
vdiich a skidl exhibits narrow nosto^ (lepto- 
rbine), as the English ; medium nostrils (meso- 
rhine), as the Chinese ; or broad nostrils 
(plafyrhine), as the aboriginal Australian. 

Similarly, the measurements of thi| orbit give 
an “ orbital index,” and those of the palate a 
•“ palatal index.” 

The Face and Cranium Together. 

If the measurements and shapes of the face be 
now considered together with those of the’ 
cranium, instead of separately, as above, we 
obtain an expression of the relative projection of 
the face in front of the cranium, which is what 
gives a skull its general appearance when simply 
judged by looking at it. In many animals the 
face projects very prominently, as in the ape 
and horse. They have “ prognathous ” skulls. 
This is also characteristic of the lower races of 
mankind, such as negroes and Australian 
aborigines. When the projection is only slightly 
seen, as in the case of Europeans, the skull is said 
to be “ orthognathous ” ; where the projection 
is between these two extremes, it is termed 
“ mesognathous.” This “ gnathic index,” bo 
important in describing a skull, is arrived at by 
measuring the distance between the basion to the 
base of the incisor teeth, multiplying this by 100, 
and dividing the product by the distance from 
the basion to the root of the nose. Below 98, 
skulls are orthognathous ; from 98 to 103, 
mesognathous ; above 103, prognathous. 

The following tables exemplify the arange- 
ment of skulls in the groups just described : 


Lepfcorhine 
(Narrow nostrils). 

Mesorhine. 

(Medium). 

Platyridne 

(Broad). 

Eiigliaii 

Chinese 

Hottentota 

Scotch 

Lapps 

Tasmaniaiw 

Parisians 

Peruvians 

Negvoes « 

Basques (French) 

Mongols 

Australian 

Javanese 

aborigines 


PolynesiauB 

New Caledonians 
(The black races) 


Orthognathous. 

Mosognatiious. 

Prognatlions. 

Europeans 

Buslimeii 

Chinese 

Japanese 

Malays 

Maories 

Polynesians 

Andamanese 

Hottentots 
Australian 
' aborigines 
Tasmanians 
Melanesians 
Kaflirs 

Negroes 


The Stature of Races. In addition 
to the racial differences already indicated, there 
is the question of stature, a character in which 
races exhibit most marked variations. The 
Akkas of equatorial Africa are the smallest, and 





*■ .*• * ^yr »*■ H 



TYPIOAXi SKULLS 
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-of biili aMki iind leoiiita 

ii tMiMr Ifie 
and Taddalis all fill bt^ow tbe avien^ liei^t 
of 5 ft. Hie dlftmao^ in atatnre are very 
largely dae to dtdemioea in the length of the 
bonee of the legs, henbe, when a number of 
people of different heists sit down, ^ir 
heads appear to be almost at the same level; 
.standing up the varying heights are at once 
obvious. Various methods are used to determine 
and compare statures. The lon^h of the shin* 
bone added to that of the thi^h-bone, the result 
multiplied by two, and to this result one inch 
added, gives a fairly accurate estimate. 

The tallest races arc the Norwegian, Scottish, 
Irish, English, German, French, Swedish and 
Russian. 

Many other measurements of various bones 
are us^ for making racial comparisons; but 
as it is unnecessary to enter into them here, 
we may proceed to glance now at the races 
themselves and some of their predominating 
characteristics. 

ETHNOLOGY 

The science of races deals with the external 
features by which nices are distinguished, 
some of which we have described above, 
and also witli their intellectual and moral 
capacities and peculiarities, as well as with their 
manners and customs, their language, origin, 
socual organisations, relationships, and distri- 
bution. It is sometimes far from easy to draw 
a hard -and' fast lino between two races, the 
characters of the one frequently exhibiting 
gradations into that of the other, the result iKiing 
that various classifications of mankind have been 
proposed. As any classification is merely a 
matter of (convenience, and depends upon the 
particular method adopted, wo need not restrict 
ourselves here to any special arrangement. 

The study is naturally one of groat antiquity, 
the term anthropology being used first by 
Aristotle, chicHy in a philosophical sense. He 
discusses man os an animal in his History of 
Animals,” and deals w'ith his psychical as well 
as his physical nature. The modem study of 
the subject dates from the publication of 
Darwin’s “ Origin of Species,” and especially 
from the time of the discovery of proof of the 
great antiquity of man. The physical aspect 
of Anthropology is that of the relation of man 
structurally to other animals, and the relation 
structurally of various races. Ethnology, while 
including this to a certain extent, also studies 
the mental side of human nature. 

As regards the position of man in the animal 
kingdom, it may he noted that Linnaeus placed 
him among the Primates, w'hile Cuvier gave him 
on order (Bimana) to himself. The majority 
of Zoologists at the present time place man in 
the order Primates, along with me monkeys 
and lemurs. The comparison between man and 
those animals is dealt with in another part of this 
course, which should be studied in connection 
with this subject. [See Natubal Hjbtoby]. 

AuBtraliatt Aborigines. The 
aboriginal inhabitants of the continent of 
Australia as well aa those of Tasmania (now 


\ atthici) a tmypmstim ana ruae awK< 

blotVil»ai)loti. Thejr 

" Imitding no permanrait dwd&B^ iin4 ooet^ 
themse^es In the pjeasutes of htmiing and : 
warlike pursuits, ^ey practise nd form c 
agriculture, and their weapons and imidement 
are few. Among the former is the well^knovr 
boomerang. Their clothing is of the scantiest 
and their food includes frait, fish, roots, uait 
products of the chase, also such out of the wa. 
articles of diet as lizards, ants, caterpillars ah< 
worms. 

Physically, the skulls are of the dolichc 
cephalic type, and the face progngthous, th 
jaws protrudinp^. The nose, which is norro 
at the root, widens out below, ending in wid 
nostrils of the platyrhine type, and the mout 
is wide also. There is a thick covering of hai 
on the body, that on the head being frizzly 
The skin varies a good deal in colour, from blac: 
to coppery red. Many of the customs of thij 
race arc very interesting, especially those relat 
ing to marriage. Wife-stealing is commor 
owing to the fact that a man must not marry 
w'ithin his own tribe. The language is highly 
complicated. 

Intellectually, the Australian aborigina 
devotes most of his energies to the procuring o 
food, and in that sphere, w^here the success 
depends upon the actueness of the senses, he is 
extremely clever. As a tracker of prey he is 
unrivalled, and is by no means a bad cook. 

Indications of an elementary artistic faculty 
are seen in the rude sketches of sharks and 
lizards on the w'alJs of caves and on the surface 
of rocks. 

There is no government (except family and 
tribal law, and the code of morality is limited 
to the ideas of property. The religious ideas of 
the people appear to be mainly a dread of demons, 
but it is extremely difficult to find out what they 
really think. They are unable to calculate in 
abstract numl^rs beyond five. The aborigines 
are disappearing before the advance of the 
white man, being driven more and more from 
the l^st land into the deserts and bush of the 
interior, while those who remain in touch with 
(uvilisation acquire with rapidity the least 
desirable of its products. » , 

The Papuans. This race, which inhabits 
New Guinea and other islands, is regai-ded by 
some as the most nearly allied to' the Aus- 
tralian aborigines. Their characteristics are 
described by Mr. Alfred Wallace in his “ Malay 
Archipelago.” They are well made physically, 
with regular features, intelligent black eyes, 
curly hair, thick lips, large mouth, nose flat 
beneath, with lai^e nostrils, and a dark brown, 
or almost black skin. The colour depends on 
the exact locality inhabited, being darkest in 
New Caledonia, dark brown in New Guinea, 
blue-black in Fiji. Mr. Wallace says that 
“they are suTOrior in stature to average 
Europeans, but nave long and thin legs, and the 
splay foot of the negro. They are copper- 
coloured, of a light, active build, often with 
very good features, which they paint ; but the 
men's teeth and mouths are much disfigured by 



V ^ alw^iys eat short Thdr 

^ be i^rs. stronb, clubs, 
,wa ejUmo 1^ .but no bo^ and arrows 
' were seen amcsiMt them. Occasionally humaijt 
jaws and, t^inaT bones are worn as bracelets 
andimiaittents. They appeared to take pleasure 
bfk m a k i^ us understand that they had eaten 
^ the original owners of the bones ; but these 
' bones, as well as the few skulls exhiHted in their 
WHages, appeared to be of ancient date. The 
houses are built after the Malay fashion, on 
poles raisea five or six feet above the ground, 
and consult of one large apartment.*’ 

The skull is high and narrow, the jaws pro- 
truding, the lips large. Agriculture is followed 
to a certain extent, fields and gardens being 
fenced in. Intellectually and morally the 
Papuans are able to attain to a fairly high 
standard, and both sexes, as a rule, wear some 
clothing round the loins. Little is known of 
their religious ideas, which, however, include a 
belief in a future state. Cannibalism is their 
greatest reproach. The inhabitants of Fiji are 
the most civilised. They have some capacity in 
artistic -work, and make pottery. Captain Moresby 


dlfEecciusiMr bcM llbiM 

em, tk^ t&Mived 1b«lr biiw bhltelioil 
Ukej are BOW ra{ndly ad^vtiBg Bmopeia 
Biethoda in both civil and milit^ file. 

Nobthbbk Old World Monooloids. 1a 
this group are the Tungus (to which belong 
Mammus, the conquerors of China and 
establishers of the dynasty), the true Mongol 
or Tartars, the Turlm (including the Osmanlla 
of European Turkey ),.the Finns, and Samoyedes. 
All of them somewhat resemble the Indo- 
Chinese ph^ioally, but they live more by 
fishing, hunting, and cattle-breeding. C^lassec 
with the Finns are the Lapps, the Hungarians, 
and the Bulgarians. 

Amongst Northern races whose origin is 
doubtful are the inhabitants of Boghalien, anc 
the Ainos, the oldest inhabitants of Japan. 
They are characterised by general hairiness, 
which is the more remarkable in that they are 
in the midst of smooth -skinned races. 

Inhabiting the shores of Behring’s Straits are 
a numl)er of North Asiatic and American 
tribes, of which the Eskimos are most 
important. They are intelligent, of low stature, 
W’ith oblique eyes, and broad, flat faces. 

The American alK)rigines appear to he allied 


concluded from his experiences that the Papuans 
are a promising race, and, under the infliumcc 
of civilisation, have a good future l>efore them. 

The Mongoloid Races. A number 
of races are grouped under this general 
heading, including the Polynesians, Asiatics, 
Malays, Chinese, Japanese, Turks, American 
aborigines, and many other allied races. 

The Malay Race. The Malaya are divided 
into Asiatic and Polynesian. None of them are 
absolutely black, the Asiatics being yellowish. 
All of them have straight hair, which is scanty 
m the lx)dy, and prominent cheek-bones. 

The Polynesian Malays. These include 
;he Maories of New Zealand — a fine race of 
nen, who, though diminishing in numbers 
>n the first contact with civilisation, now 
ppear to be slightly on the increase again. 
Iney were originally cannibals, and extremely 
warlike. Indeed, as fighters, they were 
insurpasscd. So well have they adapted 
yhemselves to English methods that they 
>end their own representatives to the Par- 
iament of the colony, and generally have 
proved themselves a highly intellectual race, 
"he language, like all Polynesian lan^ages, is 
jiost agreeable in sound, being rich in vowels 
jid poor in consonants. It is polysyllabic. 

Southern Asiatics. In this group are the 
Ihinese, Burmese, Siamese, Annamese, Ti^tans, 
nd others. Their common characteristics are 
yellow skin, oblique eyes, and straight black 
lair, which is slight in amount on the face and 
x>dy. Many of them have attained a high 
l^;ree of civilisation, and have the inventive 
‘acuity well developed. Their language is 
monosyllabic. They do not readily adopt 
Yestem methods, being in this respect markedly 
lifferent from the Japanese. 

jAPANBra AND K0RBAN& The languages 
>f these peoples show considerable structural 


to the Mongol race, and probably crossed over 
originally from Asia. Redd ish -copper colour 
predominates, with a more prominent nosi*. 
Most of them are hunting peoples, now rapidly 
disappearing. Among them are the famous 
Apaches and Sioux, and the Carihs of Central 
America. 

The Aborigines of India, or Drav- 
Idlana. The tribes included hero have, as a 
rule, a very dark skin approaching to qui>^ 
black, long, black, curly hair, abundant hair 
on the body, lips like those of negroes, hut 
not a prominent jaw. 

Bushmen and Hottentots. In these 
South African tribes the hair is matted, 
and there is very little on the body ; the jaws 
are somewhat prominent ; the lijm rather less 
prominent than those of negroes ; the nose 
snub-shaped, the build slim, and the stature 
low, particularly in the Bushmen. The colour 
is yellowish-brown. The peculiarity of the 
languages is the clicking sounds. These people 
are by no means unint^uligent. Cattle-breeding 
has long been their occupation, and before 
Europeans went to South Africa th^ used to 
smelt iron and work in metals. Tliey used 
poisoned arrows for hunting. 

The Negroes. It is a ^cat mistake 
to consider the negro as identical with the 
African, the southern limit of the negro being 
the south margin of the Sahara, south of which 
is the country of the Hottentot and Bushmen. 
The t3rpical negro is too well known to need 
detailed description, but, at the same time, the 
type is not often seen. The skin is black, the 
hair woolly, the lips thick, the lower part of the 
face protruding or prognathous, the forehead 
low and receding, ana the skull bones are thick. 
But various negro races differ greatly in external 
characters, the colour passing through every 
shade, frpm ebony black to yellow. The nose 
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is usually broad and flat, and there is but little 
hair on the bodv or face. Amongst them are 
the Kaflirs of the south-east, a brave, intelli- 
gent, and warlike race, who are also cattle- 
breeders ; the Bechuanas, who dwell more 
inland ; and the Ashantces of the Soudan, a 
cruel race, but intelligent, exhibiting consider- 
able skill in the manufacture of sword-blades 
and cotton cloths. It is in the Soudan that the 
typical negro is found. 

The religion of negro tribes, in the absence of 
introduced Mohammedanism, is practically a 
low form of fetish worship, with idols of wood 
and stone, there being, however, under it all the 
idea of a Supremo Being. Their religion is 
entirely one of fear of good and evil spirits, 
human sacrifices being offered up to propitiate 
their deities. I’hoy are polygamous. Many 
tribes were reduced to the lowest state of degra- 
dation by the iniquities of the slave-trade. 

The Highest Human Races. Amongst 
what are termed “ the Mediterranean Nations,” 
which include all the Europeans who an; not 
Mongols, is found the highest type of Jiving 
mon» In the Northern nations the skin and 
complexion are veiy fair, in the Southern races 
the skin is darker ; whilst in North Africa and 
Eastern Asia it is yellowish, brown, or red. 
The bridge of the nose is always high, the jaws 
are never prominent in a typical case, and the 
whole (contour of the face is regardtxi tis 
expressing the highest nobility of character to 
1)6 found in mankind. Included in these 
Mediterranean nations are the Hamiies of 
North and East Africa, amongst which are the 
Berbers, the ancient Egyptians, and their 
modem representatives, the Copts, and the 
Nubians and Abyssinians. They wwe the first 
of the Mediterranean nations to attain to high 
( ivilisation, and the degree of this can be esti- 
mated by what we know of the ancient Egyptians 
and their monuments. Then there are the 
including the Jews, Arabs, Abyssin- 
ians proper, and the ancient Phamicians, 
Assyrians. Canaan ites, and Babylonians. The 
skin varied from slight darkness lo deep brown, 
with high aquiline nose. Their civilisation was 
of a high order fiura an early age, and has contri- 
buted much to that of modem Europe. 

The Aryan Race. Of dee^st interest 
and importance to us, as being that to which 
we ourselves belong, is the Aryan, or Indo- 
European family. Two branclu^ have long 
been recognised, the European and the Asiatic. 
The European includes the Germanic, or Teutonic 
nations, such os the English, Gorman, Duteh, 
Danes. Norwegians, Swedes, etc. ; the Romance 
nations, or ]^nch, Italians, Spaniards, and 
Portuguese ; the Slavonians, or Russians, 
Bohemians, Servians, etc. ; the Greeks ; and 
the Celts of Brittany, Wales, the Scottish 
Hii^lands, and Ireland. The Asiatic section 
of me family is represented by the Hindbos, the 
Afghans, the I^loochis, the Persians, the 
Axmenians, and the Kurds. ** The Indo- 
Europeans have the physical oharaoteristics of 
the Mediterranean races in the fullest purity, 
while among the inhabitants of Europe the 


remarkable peculiarities of fair and Uue 
eyes are frequent. The New World is now 
lai^ely occupied by European Aryans, and prob- 
ably the aboriginal races will, in time, entirely 
disappear. Among the Greeks, ancient and 
modem, the highest type of physical beauty is 
common. We meet with fair, ruddy, and dark 
complexions, with golden, auburn, and dork 
hair, with blue and dark eyes. The Spaniards, 
Italians, and natives of the South of Europe 
generally, have dark complexions, eyes, and hair, 
with frames less robust than the mem^rs of the 
Teutonic stock. The Germans were anciently 
described as tall and robust, with fairromplexion, 
light or red hair, and blue eyes, and to some 
extent this description still holds good of the 
Germanic peoples. The physical characters of 
the Slavonians present little that is peculiar. 
The Russians, especially in the north, are fair, 
with light brown, flaxen, or red hair. The 
Persians, among Asiatic Aryans, are well known 
as a remarkably handsome people, with regular 
features, long, oval faces, and large black eyes. 
The Mahrattas of Central India have proved 
themselves a warlike and vigorous race. Physic- 
ally, they are said to be undersized, and not 
well formed.” 

Odd Races in Europe. Probably the 
oldest inhabitants of Europe are the Basques of 
the North-east of Spain and South-west of France. 
The physical characters of these peoples, together 
with those of some Caucasian tribes, are similar 
to those of other races in the Mediterranean group, 
but their language sets them in a group apart. 
Their origin is doubtful. 

Ill our general outline of the living races of 
mankind it has been impossible to do more than 
merely indicate how man has become differen- 
tiated into the number of races and varieties 
mentioned. Almost every race has a book to 
itself ; some, indeed, have very many, and to 
these we must go for a detailed study of races 
and nations. Here we merely wish to empha- 
sise the great variety which exists, and the 
profound variations which occur in physical 
characteristics, and no less in mental and moral 
qualities. All these are the product of organic 
evolution and natural selection of some form ; 
each is adapted to some special envifonment‘to 
which it has attained by the survival of the 
fittest, and in the ultimate struggle for existence 
among the nations some are ^dng out, whilst 
others are becoming supreme. 

And here we must leave man as the animal, 
and turn our attention to him as a moral and 
intellectual being, endowed with capacities and 
hopes far transcending those of his ancestors, 
embracing a destiny to be wrought out by 
Exultations, agonies 

And love, and man’s unconquerable mind. 

What to Read on Biology. It may be 

hoped that the course of Biology, which at 
this point comes to an end, may have aroused 
in the minds of at least some readers sufficient 
interest in the great problems of life to make 
them desirous of carrying their studies further. 
Such, indeed, has b^n the. object constantly 
before the mind of the writer. No course of 



this kind can pretend to do more than point the 
wa/; it requiree a library to follow out the 
Aide roads and tbe bypaths. Some of the main 
roads are dealt with in other portions of the 
Selt-Edugatob — ap., Natural History, Ge- 
oixxiT, etc. — ^but others must be left for each 
individual student to follow up in accordance 
with the sproial aspect of the subject which 
appeals to him most. It may, therefore, be of 
service to conclude by giving a short biblio- 
graphy, selected from the many excellent works 
on various aspects of biologv, which the reader 
who wishes to trace out the great principles 
already discussed into more detailed branches 
can study to the best advantage. We may 
divide these under some of the headings which 
have guided us in the former parts of this course. 

Books on the Great Problems of 
Biology. Charles Darwin's name at once 
suggests itself, and every student of the subject 
should make himself familiar with the following 
works of Darwin ; “ Origin of Sp(>cies ” (new 
edition, 1902) ; “ Descent of Man " (new 

edition, 1901) ; “ Variation of Plants and 
Animals under Domestication” (1808). In 
addition the student should read some of the 
works of Alfred Russell Wallace, Herl>ert 
Spencer, and Haeckel. For example: Wallace's 
“Darwinism” (1889); Spencer’s “Principles 
of Biology ” ; Haeckel's “ Generelle Morph- 
ologic.” Among other works and \^Titers the 
following may be suggested : Karl Pearson's 
“Grammar of Science” (1900); Weismann's 
“The Evolution Theory” (translated 1904); 
J. A. Thomson’s “ The Science of Life ” (1899) ; 
Mivart’s “ The Genesis of Species ” (1871). 

Textbooks on Zoology. The student 
who turns his attention to the forms of animal 
life, their distribution, and habits, will find a 
large number of textbooks on zoology, from 
which he may select ; Huxley’s “ Anatomy of 
the Invertebrated Animals” (1877); Huxley's 
“Anatomy of the Vertebrated Animals” (1871); 
Parker & Haswell’s “ Textbook of Zoology”; 
J. A. Thomson’s “ Outlines of Zoology ” ; 
Nicholson’s “ Textbook of Zoology ” ; Mudge’s 
“Textbook of Zoology”; Ray Lankester’s 
“ Treatise Qn Zoology’” (being issued in 10 vols.), 
an& many others. The more modem ideas, facts 
and speculations concerning the problems now 
interesting the biological world will be found 
discussed in recent works on Variation and 
Heredity, two aspects upon which we have laid 
great str^ in this course. It is to these works 
that the student must go to bring himself up 
to date in biological thought, b^ause great 
conceptions have been elal^rated in the last 
few years, and the trend of thought is changing 
n^dly in various directions, duo to the actual 
facts which have been collected upon Variation 
and the actual experiments which have been 
and are being made upon Heredity. 


Books upon Varintlon. Two books 
upon Variation may be suggested: W. Bate- 
son’s^ “ Materials for the Study of Varia- 
tion,” V^emon’s “Variation in Animals and 
Plants,” 

Books on Heredity. The following are 
the authoritative books on Heredity ; Arohdall 
Reid's “ Principles of Heredity ” (2nd. ed, 1906) ; 
J. A. Thomson's “ Heredity ”. (1904) ; Weis- 
mann's “ E 88 a 3 rs on Heredity ” ; Weismann's 
” The Germ Plasm ” ; Cossar Ewart's “ The 
Pennycuik Experiments.” Much of the most 
recent work is to be found only in papers con- 
tributed to the various scientific societies, such 
as the Royal Society and the British Associa- 
tion ; indeed, there is no one book which gives 
a general survey of every aspect of the question, 
nor could any one book be up to date at p^^8cnt, 
l)ccau8e of the vast amount of experimental 
work now in progress. For this reason the 
publications of the various scientific societies 
must l)e consulted from time to time. Reference 
to special articles in the “ Rncycloptedia Bri- 
tannica” will give information on some recent 
points. 

Miscellaneous Books. Lastly, we may 
append a list of works, the titles of which are 
a sufficient indication of their contents, and 
from which the reader may choose. E. B. 
Wilson’s “ The Cell in Development and In- 
heritance” (2nd ed. 1902); Geddes & Thomson's 
“ The Evolution of Sex ” ; Francis Gallon’s 
“Natural Inheritance” (1889); C. Lloyd 
Morgan’s “ Animal Life and Intelligence” ; G. J. 
Romanes’ “ Mental Evolution in Animals ” (1883); 
F. E. Beddard’s “ Textbook of Zoo- Geography ” ; 
H. F. Osborn’s “ From the Greeks to Darwin ” 
(1894); Nicholson and Lydekker’s “ Manual of 
PalaBontology ” ; Herbert Spencer’s “ Principles 
of Biology ” (1864-6). 

This is merely a selection from a vast 
number of works which might l)e cited if space 
permitted, but it covers most of the ground 
which will be required by the reader who wishes 
to pursue this course further. It need hardly ho 
said that every group of animals has its own 
library as well, and the reader will have no 
difficulty in finding a book upon a special part 
of the animal kingdom in which ho may be 
specially interested. The student of biology is 
earnestly advised to read first the old masters — 
especially Darwin — but not to rest content with 
learning what they, thought and said, but to 
continue his researches into the work of present- 
day biologists, many of whom are engaged in 
throwing absolutely new light upon many 
problems which a few years ago were dim and 
obscure. The student w^ho does this may rest 
assured that he will reap an intellectual harvest 
which will more than repay the effort involved, 
and which will give him an interest in Life 
such as can be obtained in no other way. 


Biology concluded 
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LIGHT AND SHADE 

Drawiirg in Monochrome with Sepia or Indian Ink. Preparing^ and 
Stretching the Paper. Flat Washes. Gradations. Simple Objects and Groups 
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DRAWING 

13 

fUMltUuiwi 


By WILLIAM R. COPE 


Drawing with Sepia or Indian InK. 

This kind of shading may be begun when 
the student has had a fair amount of practice 
with stumping chalk, for he will then have 
gained considerable experience in judging tone 
values, etc., and so will be able to lay on a wash 
of colour which will require little or no altera- 
tion, thus ensuring freshness and cleanliness, 
and avoiding a muddy and sloppy kind of 
work. 

Stretching the Paper. Before begin- 
ning to draw, in order to avoid cockling of the 
paper, the latter should be wetted thoroughly 
with clean water, stretched upon a drawing- 
board, and the edges only of the paper pasted 
down about an inch or an inch ana a half wide 
aU round. While it is dr 3 ring, it should be placed 
in a horizontal position^ or one or more edges 
may not stick down firmly, and the paper would 
thus have an undulating surface, quite uselesr. 
for good work. Drawing-boards spt^cially made 
for stretching paper without pasting down may 
be obtained. Or, again, the student may pur- 
chase paper already stretched on cardboard, 
and although rather more expensive, it is, never- 
theless, admirable for almost any work in water- 
colour. The paper should bo Whatman’s or 
0. W. S. “not” surface. 

Laying on a Flat Wash. This gives 
much trouble to most beginners, and yet it is a 
very easy matter if done in the right way. 

Have two good sable-hair brushes (Nos, 5 
and 8), and a “ wash ” brush about an inch 
wide ; also two jars of clean water, one of which 
should be kept as clean as possible, and the 
other used for rinsing the brushes. Damp the 
surface of the paper all over with clean water 
before putting on a wash of colour, which should 
not J>e done^until the “ shine ” of the water has 
passed away. Experiment wdll teach more than 
words when the paper is in the right state. 
Mix plenty of colour to the required tone ; use 
as large a brush as possible, full of colour ; l>egin 
with horizontal strokes at the top of the drawing, 
which should be tilted at a suitable angle 
(about 35°), BO that the colour runs down, and 
makes a pool all along the bottom edge of each 
wash across [see 440] ; continue this process 
until the whole surface is covered. Stir up the 
colour in the dish thoroughly each time a fresh 
brushful is taken up. Squeeze out the remain- 
ing colour in the brush on a sponge or rag, and 
absorb the final pool at the bottom by applying 
the point of the brush lightly to the superfluous 
colour to be soaked up. Fig. 439 shows how the 
vnaih ought to appear when finished, while 486 
indicates what will happen if the wash is put on 
as shown in 487. 


A Gradated Tone. Fig. 438 shows a 
good and useful exercise in gradation of tones, 
which merge into one another without any 
definite line of demarcation. 8uch gradation is 
often required — in fact, more so than a fiat 
wash — wiien objects having curved surfaces 
are being studied, and even fiat surfaces fn'- 
quently require gradation of tone, as explained 
previously. The student must, therefore, prac- 
tise carefully and many times, until ho is able 
to produce an appearance in his work similar 
to that shown in 488. 

Several different values of tones should be 
mixed ready in separate dishes. Then wash tlu^ 
paper all over with clean water, and w'hen the 

shine ” has disappeared lay on the darkest 
tone of colour along the upper portion of the 
paper; keep a good pool of colour along the 
edge of each wash across, and also bf» sure to 
have the drawing tilted at the requisite angle. 
When two or three washes acrims have l>een 
made, take up some of the next lighter tone of 
colour, and put on two or three horizontal 
washes of that value. Then proceed with the 
other values in a similar manner. If the colour 
should be uneven — that is, streaky or blotchy— 
do not try to patch it up while it is wet, or it 
will make a bad matter worse. Wait until it is 
dry to make corrections, although none should 
be required if the foregoing instruction h are 
implicitly obeyed. 

Sepia Drawing of Simple Objects. 

Having learnt how to manipulate such values of 
tones, the student should take a rectangular 
block or box, make a careful drawing of it in 
pencil, then lay on a moderately light tone all 
over the drawing of the object and its cast 
shadow [Beo 441], This light tone should Iw 
equal in value to the apparent lightest tone of 
the object. It is generally liest to nut on 
light tones first. Do not make a study of a 
glazed or polished object yet, as there would be 
too many difficulties to contend with, owing to 
the many reflections on the surface. 

Fig. 442 shows how the next stage should bo 
executed, by putting on the next darker tone 
equal in value to that seen on the top surface of 
the block. The third stage [448] has a darker 
tone still only on the right-hand vertical 
surface and the cast shadow. Finally, the cast 
shadow is made darkest of all, as shown in 4^. 
The student should kdep in mind the advice 
given previously about values of edges, etc., 
and endeavour to express them truthfully. The 
edges should be softened with a brush that has 
been dipped in the water and partially dried upon 
the sponge or rag, and one should be careful not 
to lose the correct shape of a surface or shadow, 
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448 . WASH DBAWINQ (INDIAN INK) OF WINE-GLASS AND BANANAS 


A Law for Shadowo. As many bc; jmake a correct drawing of the objects and 
ginners in drawing make errors when sketching their shado'^, then spend a few minutes in 
the outline for shadows, it would be well for ascertaining u^ch is the lightest and which' the 

them to remember the following law. “ Whm darkest tonei what order the intermediate 

(I shadow falls on a plane which is parallel to ones should tak(‘, and their relative values, 

the ed’jv of the object which cames the shadow, the whether there are any reflected lights, any 

edge and ito shadow will vanish to the same point.'' gradations of tone, the varying values of edges. 
Objects with Flmt Surfaces. Now etc. Start shading bv la^ng on the lightest 

f'.tudy a group such as is indicated in 446 . First tone all over th? drawing, and neict, the 




461. STUDY IN SEPIA OF 

second darker value, as shown in 446. Pro- 
ceed with each darker tone as in the preced- 
ing exercise. Note the subtle gradation on the 
vertical surface of the rectangular block where 
the pyramid causes a darker shade to appe^ar. 

Objects with Curved Surfaces. The 
next study introduees objects having curved 
surfaces [4«]. and here very great care is 
needed, and application made of the facts 
learnt when executing the exercise show’n 
in 438. Again most searching observation 
must be ma& concerning the drawing and tone 
values, etc* Do not be misled about tlie 
position of the lightest part of the cone and 
cylinder. It must be noticed that it is not 
quite on the extreme left-hand boundary of the 
cone, nor quite on the top boundary of the 
cylinder, but a little wav inside each. The 
delicate and subtle tone on these light boundaries 
helps considerably to give the roundness of the 
objects as well as to suggest a space behind them. 

Notice, too, the reflected light on the right- 
hand boundary of the cone, and the lower part 
of the cylinder, the peculiar shape of the shadow 
of the cone on the cylinder, and that the straight- 
edged part of the shadow of the latter vanishes 
in the same direction as the straight boundaries 
of the cylinder. 

Begin shading with the lightest tone, as 
before, and afterwards with darker shades, 
blending them somewhat with one another as 
requ^ed, so as to obtain an appearance like that 


ROMANESQUE ORNAMENT 

in 447. With further washt^s, blending and 
softening them as needed, finish the drawing 
as shown in 448. 

Of course, it is not intended that the student 
should merely copy the drawings here given. 
He must study from objects, for that is the only 
true way of training one s strlf satisfactorily. 

More Difficult Groups. In 440 we have 
a more interesting study, which, nevcrthcl(»SH, 
will demand still more observation and very 
gn^at care in exec’ution. ^Fhe (change from 
one tone to another is so subtle that only keen 
perceptive powers will see wliat ought to hvi 
seen. There is, too, the glazed surface of the 
w'ine-glass to lie represented, w'ith the strong 
high light and the other many various values of 
rijflocted light tones, all of which require sp(v;ial 
care in drawing and in giving the values of edges, 
etc. Notice the peculiar sha|)e of the shadow’ of 
the wine-glass on itself, on the adjoining banana, 
and on the horizontal surface of the table. See 
how soft is the shadow’s edge on the table. 
Be careful of the draw’ing and the tones of the 
dark markings on the skins of the fruit. There 
are many other facts w'hich must be diligently 
sought, before a satisfactoi^ representation 
can be made. 

Start with the lightest tones again, and proceed 
with the others in proper sequence. Kecq> 
the colour fresh and clean. Do not scrub it 
about, or the work will soon have a muddy 
appearance. Some reflected lights may be 
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462. A WATER-COLOUE STUDY OP STILL UFB 


taken out with a partially dry brush while the 
eolour is somewhat damp ; this will avoid 
hardness of edges to such reflected lights. 
Once more, study from the objects. 

A Group of BooKs, The group of books 
shown in 460 will make a capital exercise, 
and give scope for further training of the 
perceptive faculties, and skill in manipulating 
the brush and colour. When drawii^ such 
a group, creat attention must be given to 
the law of apparent convergence of parallel 
recedi^ edges, as well as to the tone values, 
etc. ^e brushwork must be as direct as 
possible, and this can only be so when the 
student has a clear idea in his mind of what 
he is about to represent. The work in this 
exercise should be done In a similar order to 
that of the preceding ones. 

Sepia Study from a Caat. Fig. 461 
shows a study in sepia from a^cast of orna- 


ment which will make an admirable test of 
the student's ability to judge proportion and 
tone. The original drawing was 21 by 18 in. 
in size. The high lights in thts reprdduc* 
tion, as in 440, and 462, are rather too 
dark. 

A More Difficult Group. In 452 wo 

have a much more ambitious and more difficult 
group, but still very interesting, and one which 
will give the student some idea of com- 
position when arranging objects. It will be 
noticed that a background has been introduced 
which is rather low in tone, and many objects 
ap^rently lose their edges in places. The 
ori^nal chawing was 24 by 18 in. in size, again 
indicating how large the student's drawing 
should be. When a monochrome study as 
difficult as 462 can be executed satisfactwy, 
the student is well prepared to start onfinary 
cdbur work. 

ConHnued 
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Group 25 

MOTION AND LOCOMOTION physiolooy 

The Three Orders of Lerers in the Body. How the Erect 13 

Position is Maintained. Walking:, Running:, and Jumping: c™. 
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By Dr. A. T. SCHOFIELD 


l^OTION in itself is no more a proof of life 
in a man than in a steam-engine ; it is the 
method by which it is produced in man that 
differentiates^ him from a machine. Motion 
and locomotion are not the same. Motion is 


movement only, but locomotion is movement 
from one place to another ; in walking we got 
both. 


A great deal of motion takes place in the body 
apart from locomotion, although, in fact, the 
body as a whole does not change its place. 

For motion or locomotion four structures at 


least are necessary as regards the mechanism. 
Something to be moved — the bones ; a place 
where they move — the joints ; machinery that 
moves them — the muscles ; and a force that 
drives the machinery — the nerves ; and all 
movements involving these structures take 
place according to mechanical laws. These, 
then, we will briefly consider. 


A System of Levers. The principle 
with which we are most concerned is that of 
leverage, or movement by means of levers. A 
lever is simply a bar that lifts (French lever— 
to lift), which may be either straight or crooked, 
and made of any rigid substance, such as wood, 
iron, or bone. All our bones are used as levers 
or bars. 

Now, as a rule, we can do so much more work 
with levers than we can do without them that 
Archimedes, who discovered their use, said that 
if he had a lever long enough, and a fulcrum 
to rest it on, ho could move the world. If you 
see lying on the ground a piece of rock or a large 
chest that you cannot lift or move, get an iron 
crowbar — which acts as a lever — put a little 
block of wood on the ground, and rest the crow- 
bar on this block of wood, and the tip of the 
crowbar under the rock or chest. By then 
pressing down the long end you can prise up th(* 
chest or rock, and perhaps turn it right over. 
The block of wood that supports your crowbar 
is the fulcrum. If you stir the fire with a poker 
between the bars, they form the fulcrum on 
which the poker, which acts as a lever, moves. 
In a see-saw the support on which the see -saw 
rocks is the fulcrum. In a pair of scales the beam 
acts as a lever, and the pivot in the middle 
on which it works, the fulcrum. In a lever there 
are two other things we must consider besides 
the fulcrum — the power and the weight. 

The power is the force that moves the lever ; 
the weight is the object that is moved. If you 
stir the fire, it is very easy to see that your arm 
is the power, the graie-bcr the fulcrum, and the 
coal the weight. \^en you lift a chest or rock 
Tnth a crowbar, in the same way your arm again 
is the power, the stone the weight, and the ground 


or block the fulcrum. In a pair of scales, again, 
whichever is the heavier side contains the power, 
because it moves the lighter one, and th(^ lighter 
one contains the weight. In a see -saw the 
heavier child is the power, and the lighter one is 
the weight, or the one that is moved. The parts, 
then, in a lever are three in number. They are 
the fulcrum (F), or the fixed point on which the 
lever moves, which in the body is invariably a 
Joint ; the power (P), or the force that moves the 
lever ; and the weight (W), or the object that 
is moved. 

Orders of Levers. The orders of levers 
vary according to their relative position, thus : 

WFP. is the first order — i.e., when the fulcrum 
is in the middle. 

PWF. is the second order — i.e., when the 
weight is in the middle. 

WPF. is the third order — i.r., when the power 
is in the middle. 

A pump is a capital example of the first order. 
Nut-crackers are in the second order ; pushing 
open a door, or lifting a spadeful of earth, are in 
the third order. 

Levers of the Body. Now, all three 
orders of levers are used in the body, althmigh 
the third is undoubtedly the favourite, for a 
reason that will be evident. 

Tapping the foot on the ground [101], raising 
the head off the chesl,, and straightening the 
arm, are examples of the first order, thus : 

W. F. P. 

foot ankle-joint muscles of calf 

head joint ^ith spine muscles of spint* 

hand elbow-joint triceps muscle 

Standing on tiptoe is an instance of the second 
order. Thus : 

P. W. F. 

calf muscle l>ody toes resting on 
ground and act- 
ing as a joint 

Bcmding the arm, closing the jaw, ar. examples 
of the third order, thus : 

W. ?. F. 

hand biceps elbow-joint 

jaw jaw* muscles jaw joint 

Respecting this third order, observe that the 
power, or the muscle, is attached l>etweon the 
fulcrum in the joint at one end and the weight 
to be lifted at the other. 

The nearer the muscle is attached to the weight 
to be lifted the more it has to be contracted to 
lift the weight, whereas the nearer it is attached 
to the fulcrum the less it has to contract, but 
greater force is needed. For instance, consider 
the attachment of the muscles of the arm and 
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leg. You will b»ve noUoed how all the bodv- 
loTenr have the fulorum close to the power at toe 
end ol the bar. Thus, the elbow-joint is close 
to the point of ihe elbow behind, and the ankle is 
close to the heel ; and jjraa will also have noticed 
in the same way that in every case the muscles 
are attached as near to the fulcrum, or joint, as 
possible. Those that lift the arm are fixed just 



101. THE THREE ORDERS OF LEVERS 
1. Tapping the ground with the foot 2. Roieiog the iKidy 
onthetOMi. Kaieiug the toes from the ground 


below the shoulder [102] ; those that lift the 
forearm are fixed just in front of the elbow ; 
those that move the thigh just below the hip ; 
and those that move the Teg just below the knee. 

Why a Muscle ia Attached near 
the Fulcrum. The object is to mve the 
greatest movement of the limb with the least 
contraction of the muscles. If you take two 
bits of firewood [108] a foot long, and join them 
together at one end with a took, open them at 
rimt angles, and tie a string from one end to the 
o^r, it will be 17 in. long. To bring the ends 
of the two pieces together by pulling on the 
string, you must use up all the 17 in. ; but if 
you tie one end of the string close in front of 
the joint in the way our muscles are fixed, you 
will find that, though you have to pull harder to 
bring the pieces of wood together, you only use 
up about 1 in. in length of the string to move 
the ends of the firewood 17 in. 

By this contrivance, therefore, the slight 
contraction of the muscles can move the limbs 
a great distance. When you kick a football, 
your foot goes through a great space, but the 
muscle that moves it only contracts an inch or 
two. 

Shoulder and Hip Contrasted. Some 
special joints in the b(^y call for a brief con- 
sideration. Let us first contrast the shoulder 
and the hip. The shoulder is not a fixed joint, 
but can be moved backwards and forward to 
a certain extent. It is supported behind by 
the shoulder-blade, and in front by the collar- 
bone. This latter bone has a double curve ; 
all shocks received at the shoulder, therefore, 
as in falls, or in striking, etc., are broken by the 
spring allowed in the shoulder itself, and by the 
spring in the collar-bone. If the shook, how- 
ever, is very violent, the jar breaks the collar- 
bone about the middle. The shoulder is not a 
universal joint — that is, it cannot move in all 
directions, but it practically does so, as it is not 
stopped by the pressure of flesh against fiesh in 
a^y direction, excepting inwards, when the arm 
h brought against the side, lb an upward 
<fireetion, however, .we cannot raise the arm 
above the level of the shoulder, because the end 
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of the coUar-boBe and the am-bone then oonie 
together. If we wish to raise the arm 
the shoulder itself, bmng movable, is tiltM n^ 
Hie joint has muscles on all four sides, whi^ 
pull the arm upwards, downwards, inwards, 
and outwards. 

Now the hip, though a universal, or ball-and- 
socket joint, differs from this in nearly every 
particular. While the chief peculiarity of the 
shoulder is its elasticity and its free mobility, 
the hip is noted for its great strength and 
firmness, and limited power of movement. 

The hip-joint is perfectly rigid, and never 
moves itself, the socket being pa^ of the strong 
bony pelvis. Although the thigh can move in 
every direction to a slight extent, it cannot move 
very far in any. Its n>rward movement, which 
is the greatest, is checked by the meeting of all 
the fleshy part of the thigh with the abdomen. 
Its backward movement myond a straight line 
with the pelvis is checked by the strong fibrous 
band [104>] that stretches across die front of the 
joint. The movement inwards is cheeked by 
the other leg, and outwards by other hands, and 
by a strong cord that fastens the ball of the head 
of the femur to the liottom of the socket of the 
hip-bone of the pelvis. It is surrounded with 
powerful muscles, except on the inner side, where 
they are weak. 

How we Stand Upright. Some other 
joints may be considered as we look at the 
phenomenon of the erect position in man. At 
first sight it appears that nothing could be more 
naturiu than the erect attitude. It is only when 
we look at the means by which it is attained tbat 
wo see what a feat it is to stand upright. The 
attitude itself is peculiar to man, and is not 
natural even to the anthropoid apes. 

Let us consider how this position is maintained. 
We will begin at the foundation and go upwards. 
This tall column, 6 ft. high, more or loss, 
called the body, is balano^ on the front of 
the feet (about 3 in. square), and upon the 

two heels (about 
2 in. square). The 
toes are in front 
of the body, and 
if the latter tends 
to fall forwards, 
press firmly 
against the ground 
to prevent it ; the 
he^, too, are be- 
hind to prevent 
the body from 
falling backwards. 
DIAGRAM OF ARH-LKVER jf the body tends 
OF THIRD ORDER to fall sideways, 

the foot on we 
side towards 
which it leans, 
pressing firmly on the ground, restores the 
balance. 

These experiments can be readily tried, 
and then they will be better understc^ In 
standing on one leg, of course, there is very 
little to prevent our falling sideways. 

Having the two feet, then, firmly planted. 
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Showius liow near the inuticle is 
to fiiloriiiii, ami its tliickeiiiiim i 
forearm is raise*! 
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the two legs come next. They are hinged at 
the knee, and would naturally fold up back- 
wards if not forcibly kept straight. The 
muscle that does this is the powerful extensor 
of the leg, which, passing down in front of the 
J^high, crosses the front of the knee, is fixed 
into the knee-cap, and continued down to the 
top of the shin, or the tibia, where it ends, and 
so braces the leg straight. The leg cannot 
fold forwards because of the crucial ligament 
in the knee-joint, neither can it twist to one 
side or the other. 

Necessity for Standing Erect. Now 

we have the two legs upright, how are we 
to balance the body on the tw'o balls of the 
hip-joints without falling over? — for it would 
naturally appear that we should topple forward 
or backward unless incessantly braced up by 
muscles before and behind. Here, however, 
wo come across a beautiful contrivance for 
saving the dreadful fatigue a muscle would 
undergo by such a continued effort. There is 
no danger of the hip-joint folding up forwards 
in the erect position, as the body is heavier 
behind the joints, and the strain is rather to 
prevent the body from falling backwards 
From the front on each side of the pelvis, there- 
fore, passing across the front of each joint, and 
fixed just below in the front of each femur, 
is a band of fibres, not muscle, so strong that 
nothing can break or stretch it. If we stand 
quite erect the whole strain is thrown off the 
muscles on to these powerful bands, which, 
when put to the full stretch, just allow the legs 
and body to extend in a straight line, but not 
more ; so that the body by this means is 
balanced on the legs without fatigue. Those 
who have not learned tu stand in this way soon 
get tired. The spine, being firmly fixed into the 
hip-bones, is first bent forward,’ to throw the 
weight of the heaviest part to the front, and then, 
as the weight gets lighter, it bends backwards 
between the shoulders, and forwards again in 
the neck, there being no joint that can double 
up between the hip 
and the neck. At the 
neck a good deal of 
the strain of keeping 
thejiead erect is taken 
off by an elastic liga- 
ment like a strong 
indiarubber band, 
which passes from 
the occiput to the 
spine, and so keeps 
tno head erect with- 
out effort. 104 . ILIO FEMORAL BAND IN 

Horses which have front of hip joint 
a long neck, and a 

heavy head to hold up at the end of it, have a 
similar band of immense thickness running 
from the head along under the mane to the 
shoulder. 

The human body, then, tends to fall back- 
wards below, and forwards above ; that is, 
there is less support for it behind at the heels 
than forwards at the toes ; so the ankle, knee, 
and hip would all fold backwards if they could. 



while the head would drop forwards on to the 
chest, as we see it does in sleep, when the 
muscles are relaxed. 

Arrangement to Preserve the Brain 
from Shock. Before leaving this subject 
the contrivances to preserve the brain from 
shook are worth noticing. Passing from above 
downwards, we notice first that the brain itself 
is saved from all jars by not touching the 
base of the skull, but floating 
on a sort of water-bed. The 
next two provisions are in 
the spinal column. In the 
second place it is a double 
curve, forming a double 
spring, thus breaking shocks ; 
and, thirdly^ the pad of carti- 
lage inserted between each 
pair of vertebrm breaks all 
jars travelling up the bones. 
103. DIAGRAM OF Fourthly, at the fourth pair 
ELASTIC & WOOD the base of tlio spine is 
Hhowitifr sctlon of wodgod into the pelvic arch, 
imr* vahie frf Keystone is 

tliii-a order of levers inserted Iwtween the two 
side bones, upside down, so 
that the broadest part of the sacrum looks 
downwards and forwards, and the narrow 
end points backwards and upwards. It is 
thus slung between the bones in such a way, 
like a carriage hung on “ C ” springs, that every 
jar upwards or pressure downwards tends to 
separate the keystone from the arch instead of 
jamming the bones together, and so reduce the 
shock. 

The fifth contrivance is that the head of 
the femur is at right angles to the shaft, which 
alone reduces the force of shock one half. 

The sixth is the slant of the femur to the 
middle line ; and the seventh is at f ho knee, where 
we have between the bones two strong pads of 
cartilage to prevent all jarring. 

The eighth is the keystone which forms the 
instep of the foot. In this case it is set in th(‘ 
usual way, with the broad end uppermost, and 
the narrow end below resting on a stout band of 
fibres, which breaks all jar. 

The ninth and last is in the foot, w'here the 
hinder pier of thc^ arch comes straight down 
to the ground, and is formed of om* bone, called 
the heel ; but the front pier slopes very gradually, 
like a spring, and is composed f»f twenty-four 
bones. Thus, we get in the foot -arch solidity 
behind and elasticity in front [6. page 101]. 

If you stand on a form and jump on to the 
floor, first on your toes, or the front pier, you 
will see how beautifully this elastic pier breaks 
all shock ; and then on the heel, you will f(?el 
what a jar you get. When we w'alk, run or 
jump, therefore, the shock is prevented from 
reaching the brain : 

1. By the water-bed on which the brain rests 

2. By the double curve of the spine 

3. By the pads between each of the vertebras 

4. By the inverted keystone in the pelvic 

arch 

6. By the neck of the femur 

6. By the slant of the thigh-bone 
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7 . By the pade in the knee-joint 

8 . By the seyetone of the foot areh 

9 . By the epi^ of the front of the foot 

WallUnf. The movemmt of the body 

from plaoe to place is the result of combined 
action of many muscles. In the act of walking 
the muscles of the arm should be entirely 
relaarod, as they are not required in any way, 
and the arms should be left to hang naturally. 
Many of the other muscles are us^ either in 
maintaining the position of the trunk or in 
movibg the legs. 

In starting to walk, say, with the right leg, 
the muscles of the calf raise the heel from the 
ground, while the muscles in front of the 
abdomen pull the body a little forward, still 
further raising the right heel. When the body 
is inclined forward to a certain extent, it would 
fall over were it not for the next act, which 
consists in allowing the left leg to move forwards 
to support it. TlSs is done partly by a pendu- 
lum-like swing and partly by a forward pull 
of the muscles in front of the thigh. The left 
leg is now in front of the body, and the balance 
is restored ; but the right log has not ceased 
to act yet. It continues to push the body 
still furtnor forwards while the muscles in front 
of the trunk still pull it over, until it is in 
advance of the left leg, thus raising the right 
leg off the ground and allowing it to swing 
forwards in its turn. Walking thus depends on 
pushing upwards with the leg and pulling 
forwards with the front of the trunk. As the 
body is supported alternately on each leg, it is 
inchned a little from side to side, so as to 
throw the weight fully on it, and prevent falling 


over sidewajTs. Thus the body in walking 
is continual^ rising and falling, and swaying 
slightly from side and side. ** 

Jumpiskg, Running, and Hopping. 

Jumping consists in a spring off the ground, 
causra by the sudden contraction of both 
calves forcing the toes so violently against the 
ground that uie body is jerked into the air. 

Running is a series of short jumps with each 
leg alternately, so that both feet are constantly 
off the ground at the same time. .The body is 
inclined still more forw'ard thsm in walking, 
as is seen in soldiers when they change into 
the “ double ” from “ quick march.” 

Hopping consists in a jumping on one leg, 
caused by the most violent contraction of the 
muscles of the calf of which they are capable. 

We may, in conclusion, note that movement 
is by no means a necessary sign of strength. 
Babies move all their 10080)08 a great deal, and 
often without much reason, because their 
minds have not yet got much control to quiet 
their movements, but the older and stronger 
a person gets, the less he moves excepting when 
he wants to do so. because he has all his muscles 
under control. To keep constantly moving, 
therefore, does not show that we are strong, 
but may indicate that the brain power is weak. 

In the locomotor, as in all other systems of 
the body, there are control centres that prevent 
unnecessary action, check its being excessive, 
and tend to promote a steady healthy condition. 
8 uch control presides over the action of the 
heart, the temperature of the body, and tbe 
details of the digestion as well as over all 
muscular effort. 


CofUiniied 
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varies inversdif 
as the pressttre^ 
temperature * re- 
maining unal- 
tered. ^U8, if at 
a preflsure P 
the volume of a 
given quantity 
of a gas be V, 
and the volume 
changes to V' at 
a pressure P', 
then P : P' : : 
V' : y. The pro- 
duct* of the 

extremes beins 
equal to that of 
the means, PV 
- P'V', or 

P ^V' 

P'~ V ' 

If in 207 A 
and B represent 
tiie same cylin- 
der with the 

piston in the two 
positions shown, 
then the pres- 


ILLUSTRATIONS OF AIR PRESSURE 

square inch, we are driven to the conclusion that is to t 

the pressure of the atmosphere amounts to 14*7 C'D'E' 

lb. on every square inch. And this pressure, as in will n( 

the case of water, acts equally in all directions. in eng 

Mercury being 13*6 times heavier than water, parlani 

the atmosphere would support a column of engine 

water equal in height to 30 x 13*6 in., or air in 


cssuRE when tho 

piston is at DE 
is to the pressure when at D'E', as the space 
C'D'E'P' is to the space CDEF. The reader 
will now see how highly important this law is 
in engineering, for, translated into technical 
parlance, it tells us that in the steam in an 
engine cylinder, the gas in a gas-engine, and the 
air in an air-engine, as long as temperature is 


,30 X 1.3 (I , unchanged, the pressure, or elastic force, varies 

12~ ( xplaiiis why water inversely as the volume occupied by the gas. 


refuses to rise to a greatt^r height than this (in Verification of Boyle’s Law. The 


practice not more than 25 ft.) in a common 
lift-pump ; hence also the need of a liquid of 
high specific gravity for use in a barometer. 

To this pressure of the atmosphere, then, we 
are indebted not only for the action of the 
barometer but also for the action of the various 
typos of water-pumps [see page 1080]. It has, 
however, been tnought fit to deal with pumps 
under Hydrostatics, for the reasons stated in 
that lesson. 

Boyle’s Great Discovery. Mention 
has b^n made in the course on Ideas of ro- 


law may be verified by means of a long bent 
tube, as in 208. Mercury is poured in at A 
(or at C, and this opening then closed) until it 
stands at the same level B — B in both branches. 
Then the air in the closed portion (BC) is at the 
pressure of the atmosphere. By pouring more 
mercury into the tube at A, the air in BC gradually 
becomes more and more compressed, pwing to the 
increased pressure in the long branch. Both the 
decreasing volume of the air and the increasing 
pressure of mercury producing it may be 
measured, and the results tabulated. In a 


markable cases of simultaneity in discovery. 
An example of this occurs in the subject now 
under consideration. In the latter half of 
the seventeenth century, Robert Boyle, in 
England, and Edme Mariotte, in France, were 
bom studying the effect of pressure applied 
to a gas. ^eir investigations led each to arrive 
independently at the same great truth, and so 
nearly simultaneous was the discovery of the 
law, that in England it is known as Boyle's 
Law, on the Continent as Mariotte's Law, and 
sometimes as Boyle and Mariotte's Law. 
There seems, however, no doubt that Uie great 
English, or rather Irii^, ph^ioist was first. 
Boyle's Law may be stated : The volume of a gas 


uniform tube such as this the volume is pro- 
portional to height, so that a finely-divided 
scale is all that is necessary for measuring 
volume and pressure. For the total pressure 
in each case, the height of the mercury in the 
long branch above the level of that in the short 
one must be added to the pressure of the at- 
mosphere, as indicated by the barometer at 
this particular time, for the pressure of the air 
in BCis evidently equal to the sum of tliese 
two. If for example the air be ocRnpressed to 
occupy the space B'C the height B'E would be 
added to the barometer height. 

The table given shows a series of read- 
ings so taken. The first column gives the levdl 
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(in centimetres) of the mercury in 
branch, and this, subtracted from 
metres-— the total height of this limb 
— gives the height of the enclosed 
column of air. The third column 
shows the height of mercury in the 
long limb, and the 
difference lietwetm 
this and the level in 
the short one gives 
the pressure static in 
column four. But the 
enclosed air is sub- 
jected not only to 
this pressure, but also 
to the additional pres- 
sure of the atmo- 
sphere, in this case 
7657 centimetres. 

Thus the total pres- 
sure is that in the fifth 
column. 


the short the other is easily found by reducing the law 
26 centi- to the formula : Pressure x volume ■= conMant. 

The product remains unchanged, and the 
two factors vary, just as, for example, half a 
dozen different rectangles might all con- 
tain 64 sq. in., yet their sides could be in 
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Mercury. 



neiKht 


Differ- 



Level 

of air ill 

Height 

eitce ill 

IVital 

Ooii- 

of mer- 

nhort 

of iner- 

level 

preMure, 
76 67.f D 

Mtaiit, 

CUTJ' 

limb, 

cury 

of mer- 

VxP 

A 

26omB. — 
A - V 

C 

cury, C 
- A D 

: n P 

-iK 

2-2 

23*8 

2-2 


76-57 

1822 

2*8 

23*2 

4-75 

1-95 

78-52 

1822 

3*2 

22-8 

0-4 

.3-2 

79-77 

1819 

4:15 

21-86 

10-76 

6-6 

83-17 

1817 

5-55 

1 20-45 

17-76 

12-2 

88-77 

1815 

6-96 

1 19-05 

25-7 

18-76 

96-32 

1816 

8-0 

[ 18-0 

32-4 

24-4 

100-97 

1817 

9-9 

10-1 

46-0 

36-1 

112-67 

1814 

11-0 

1 14-4 

60-7 

49-1 

125-67 

1810 

12*6 

13-4 

71-2 

68-6 

135-17 ! 
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Preaauro and Volume. On comparing 
the tabulated results the truth of the law 
will be evident. A glance shows that as 
the pressure (P) increases, the volume (V) de- 
creases, and the ratio in which this occurs is 
seen by taking any two pressures and corre- 
sponding volumes. Thus the pressure 125-67 
is roughly one and a half, or [1 times 83- 17. 
But the volume corresponding with the first - 
named pressure is approximately f of that at 
Uie second pressure. Similarly, with more 
extended investigations it would be found that 
with twice the pressure the volume is halved; 
with 3, 0, 12, .50, or n times the pressure, the 

volume is r educed to 4- 4- si- or i- of the 
3, 9, 12, 60, n 

original volume. Moreover, the number (K), 
obtained by multiplying together the volume 
and the pressure in each case varies but little 
from the same product in the other lines. This 
slight variation is explained by trifling errors 
of experiment. This fixed value of V x P 
enables us to state the law thus : Temperaltire 
being eonatanl^ the product of the pressure and 
volume of a gas is a constant. If one be known, 


inches : 64 x 1, 32 x 2, 16 x 4, 8 x 8, 12*8 x 5, 
6-4 X 10. 

Investigations with pressures less than that 
of the atmosphere also verify the law. 

Behaviour of a Gaa. The story of the 
behaviour of a gas under var 3 ring pressures 
may be told in a more attractive manner by 
means of graphic representation. The pres- 
sures and volumes in the table may be plotted 
as in 209, where the bottom (AC) is figured for 
horizontal line volumes, and the vertical line 
(AB) for pressures. Then the story is told by 
the curve. As it extends in the direction C — 
that is, as the volume increases, the curve 
sweeps downwards — in other words, the pressure 
falls ; or, as the curve rises the volume decreases 
and pressure increases. At the point P the 
volume is about 14, and the pressure 125 centi- 
metres ; at the point P' the volume is 18, and 
the pressure 100 centimetres. With a wide 
range of pressures and volumes [209a], it will 
be seen that the curve, though it approaches 
nearer and nearer to the lines of volumes and 
pressures, never touches either. The reason for 
this is clear when we consider that no increase 
of pressure can bring the volume to zero, and no 
increase of volume can reduce the pr^ure of a 
gas to the vanishing point. It would thus be 
impossible for this line to be straight, for then 
it would eventually cut both the line of volumes 
and of pressures. 

Curve of Volume and Pressure. Since 
the product of the volume and pressure of a gas 
is constant, this curve exhibits another useful 
proper^. If we take any three points, as 
X, Y, Z [209a], then at X the pressure is repre- 
sented by XE, and the volume XI ; at Y, pressure 
= YG, and volume = YH ; at Z, pressure = ZF, 
and volume = ZD. Therefore, the areas 
XIAE, YHAG, ZDAP, are all equal ; and this 
would be the case with a point taken at any 
position on the curve. Because of this property 
the curve is known as a rectangular hyperbola. 
Thus the position of any point indicates the 
two factors volume and pressure, and if one be 
known the other is immediately found. For 


1804 



if we are given a volume which, according to the 
8C^ adopted, equals AF, then la 3 ring this 
difitanoe along the line of volumes AB, and 
erecting a perpendicular at F, the pressure is 
seen to be equal to FZ, or, by referring to the 
scale chosen, Al>. 

Referring again to the diagram, if Z marks 
the first and X the final conation of the gas, 
then the actual diminution in volume is repre- 
sented by ZK, and the increase of pressure by 
KX. Hie work done by the pressure in changing 
the volume from AF to A£ is represented by the 
area of the figure ZX£F. 

The Law of Dalton. When two or more 
gases of different kinds are mixed together— and 
this sometimes occurs, as in the case of air and 
water va^ur in the air-pump of a condensing 
engine — the total pressure exerted by the mixture 
is eg^tal to the sum of the. pressures exerted by the 
different gases. In other words, each gas exerts 



its own pressure just as though no other gas 
were present. This is, in reality, a general law, 
of vdiioh Boyle’s Law is a particular case — a 
fact which will be readily seem on cornering the 
statement above with that of B<^lee Law as 


simplified by Professor Rankine : ** If we take 
a closed and exhausted vessel, and introduce Into 
it one grain of air, this air will, as we know, 
exert a certain pressure on every square inch of 
the surface of the vessel. If we now introduce 
a second grain of air, then this second grain will 
exert exactly the same pressure on the sides of 
the vessel that it would nave exerted if the first 
grain had not been there before it, so that the 
pressure will now be doubled. Hence we may 
state, as the property of a perfect gas, that any 
portion of it exerts the same pressure against the 
sides of a vessel as if the other portions had not 
been there.” 

The Question of Temperature. The 

general effect of heat on solids, liquids, and gases 
is to cause expansion, and, as a, rule, gases 
expand more than liquids, and liquids more than 
Bouds. And it is a well-known fact — a matter of 
common observation — that if equal increments of 
temperature be applied to a number of solids 
(say, rods of copper, iron, zinc), or to a number 
of liquids (water, alcohol, mercury), there is a 
considerable difference between their relative 
expansion, whereas with all gases and vapours 
expansion proceeds at the same rate when heated 
through the same inU^rval of temperature. Thus 
the second great law of gases runs : The volume 
of a gas w^er constant pressure expands, when 
healed, by the same fraction of itself, whatever be 
the nature of the gas (the Law of Charles). 
What is this fraction Y 

Experiment has shown that 1,000 volumes of 
air at 0° C. become 1,.*160 5 volumes at 100" — 
i.e., 1 volume at 0" increases to 1 ’003665 at 1®. 
The amount of increase in volume for 1°, *(X)3665, 
approximately equals and so this fraction 
is called the coefficient of expansion for air. 
Thus, for every increase of 1" C., the volume 
of the gas is increased volume. There- 

fore, 1 cub. in. of a gas at 0° C., when raised to 

1" — 1 -1- 2^73 cub. in. 

1 -I- 

^ ~ ^ 273 ” ” 

n , 30 

30 ^ 1 ’! 273 »» »» 

- 1 4 ” 

n - I ^ ff »» 

Therefore, 273 volumes at 0" are changed to 274 
volumes at 1", 275 volumes at 2'^, and so on. 

Volume Reduced by Lower Tern* 
perature. Now, as a gas expands uniformly 
with uniform increments of temperature, it 
follows that with uniform reduction of tempera- 
ture the gas should decrease in volume by 
uniform fractions of itself — that is, for every 
degree through which the gas is cooled below 
0" C., it should lose wfjr of its volume. Then 
it follows that if cooled through 273 degrees 
below zero, the gas would theoretically occupy 
no volume whatever. Such a temperature 
has never yet been reached, but it is pretty 
certain that a gas would cease to exist as 
such at this low temjierature. This theoretical 
point, - 273® C., is therefore called the absolute 
zero of temperature, and when reference is made 
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to “ absolute temperature ’’ it meane that the 
temperature is reckoned from this absolute zero. 
Absolute temperatures are obtained by 
adding 273® to the C. reading. If it be the 
temperature on the C. scale, then absolute 
temperature = t -I- 273®, T^is conception 
of absolute temperature enables us to 
connect the two great laws which govern the 
behaviour of gases : In a gas the volume {at 
constant pressure) or the pressure {cU content 
volume)^ is proportional to the ahmlute tem/tera- 
lure. Or, the product of the pressure and volume 
is proportional to the absolute iempi^rature. If 
V' equals the volume of a gas; P the pressure; 
and T the absolute temperature, then the ratio 
VP 

is constant for that gas for all values of 
V, P, and T. 

Practical Importance of Tempera- 
ture. In making the observations on which the 
table verifying Boyle's Law was construeb^d, and 
from which the curve in 209. was plotted, pressure 
and volume only were considered, temperature 
remaining constant. But as far as engineering 
is concerned, temperature does invariably enter 
into the question, so that when we come to con- 
sider the behaviour of steam in the engine cylin- 
der, or air in an air compressor, for example, 
the problem ):)ecomc8 more complicated. When a 
gas suffers compression, heat is produced, and 
unless the pressun^ is gradual and long continued, 
the heat produced will be unable to pass away by 
conduction. It is then evident that the curve 
traced to show the relations between pressure 
And volume when temperature is constant will 
not coincide with the curve produced when tlie 
heat caused by compression is not allowed to 
escape. For any gas a number of curves may Im' 
traced, each at a different but conittant tempera- 
ture, and these are called isothermal linos (Gr. 
isos^ equal ; therme, heat). So far, we have con- 
sidered only changes in volume and pressure 
which have taken place isothermal ly, and the 
curves in 209 and 209a are isothermal curves. 

When, however, a gas is com pressed, and ex- 
pands under conditions which prevent any heat 
passing in or out of the chamber containing it, 
its behaviour would be represented by a line 
wnich would pass from one isotherm to another. 
Such lines are called adiabatic (Gr. o, privative 
prefix ; dio, through ; baino, I go). In 210 t, i 
are isothermal lines, a, a are adiabatic lines. 
The most striking feature about these curves, as 
compared with the isothermal lines, is the rela- 
tively greater angle which they make with the 
horizontal line AB. This moans that a much 
greater increase of pressure is necessary to 
diminish the volume of a gas when under adia- 
batic conditions than when acting isothermally ; 
for 'a dehnito increase in pressure the volume will 
be greater when no heat enters or escapes than 
when the case is otherwise — a fact which is 
shown by the diagram. 

Compraaaed Air. Though free air — that is, 
at atmospheric pressure— is utuised by engmeers, 
air when compressed also becomes a motive 
power of very great value. Its applications have 
grown enormously in recent years. To name 
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only a few, miners' rock-drills are actuated thus ; 
mine locomotives and coal cutters also are driven 
by air. Sunken vessels are raised ; hammerfhg, 
chipping, caulking, riveting, tapping, etc., are 
effected ; parcels are transmitted through tubes, 
and loads are lifted by cranes. 

When air is compressed this is done by the 
movement of a piston in a cylinder, the average 
amount of pressure for ordinary purposes being 
usually 00 to 80 lb. per square inch. When 
higher ones are required, tne work is done in 
two or three stages, and for some purposes 
pressures of 000 lb. and more are employed. 
When air is compressed thus, and made to do 
work, it does so by virtue of its expansion, by 
which a portion of the power expended in com- 
pression is returned ; for convenience, it is 
stored in a receiver, resembling a steam boiler 
extemally, either vertical or horizontal. There 
are considerable losses due to friction and the 
generation of heat, so that an efficiency ranging 
only from about 30 to 60 per cent, in different 
cases is available. The use of compressed air 
has given rise to an immense number of machines, 
both for its generation and utilisation. With 
the first wo cannot deal here, and a few selections 
only from the second can be offered. 

Pneumatic Drill. The production of 
rotary motion by means of compressed air is 
most economically effected by using cylinders 
and cranks, as in steam-driven reciprocating 
engines. An example of a pneumatic drill is 
shown in 211, used for boring holes in wood and 
metal, as well as for reaming and tapping, etc. 
The main body, or easing (A), has two handles 
(BC), screwed in, providing a means for holding 
the machine steadily, and also of controlling its 
action. The counter-pressure is taken by the 
point centre at the top, fitted in a screw-sleeve (D), 
which is employed for feeding the drill into its 
work as cutting proceeds, D being revolved 
slightly at intervals to force the entire casing 
downwards, using the hollow handle seen near 
the top for tummg D. Alternatively, a grip- 
handle (E) (shown detached) is used, where the 
work pf^mits, such as w'hen wood boring, tapping 
screw -holes, etc. The tools are held in the taper 
hole of the spindle F, and can be forced out by 
screwing down the handle and sleevq D, whifh 
action pushes the internal ejector- rod down upon 
the diill. For square-shank drills another socket 
(G) is provided, and another (H) for tapping. 

The driving mechanism comprises four single- 
acting cylinders ( J), arranged in pairs at right 
angles to each other, having the pistons con- 
nected ^vith rods to a crank shaft, the pins of 
which stand at 180° to each other, forming a 
balanced sot. Each pair of pistons is controUed 
by a balanced “Corliss” valve K (seen in plan) 
actuated by eccentric rods (L). * The valves K are 
made with a duplex set of ports, so that^ by 
raising or lowering them, the action cf the drin 
can be reversed. The motion is effected by 
rotation of the knurled sleeve M on the handle C, 
turning a small pinion on the crankshaft O, this 
raising or lowering a connecting rod P, fitted with 
cross-arms, bolted to the ends of the valves 1^ 
The handle C has also a throttle mechanism, to 



tain the air supply on or off, the sleeve Q being 
rotated to allow the series of holes seen to 
oommunioate with each other when starting, so 
that the air passes from the flexible hose attached 
to the end of C, right throught the handle, and by 
parages into the valves and cylinders. The 
drive from the double-throw crank-shaft to the 
spindle is seen to be through spur-gears R and S. 
Oiling is eff^ted by removing the handle B, and 
also through the pipe seen lei^ing tothe spindle, 
whence the lubricant then spread to all parts of 
the mechanism. These tools can be used by 
divers under water when necessa^. 

Pneumatic Riveting. The application 
of compressed air to riveting is shown by the 
sectional drawing of a “ Boyer long-stroke 
hammer [212], which is held in the operator’s 
hand, and supplied by a flexible pipe, led through 
the coupling at the base of hanale A. On press- 
ing the thumb-trigger B, the valve 0 allows the 
air to pass through the hoUow chamber in the 
hand into the automatic valve D, whence, if the 


into chamber M, allow the air to get along the 
holes LL, in fr^t of the piston, to drive the 
latter ba^. The remaining air at the back of 
the piston rushes through the ring of holes 
(shown black) in the valve R, the latter being 
then in its backward position, so that the holes 
exhaust into N. The return stroke contmues 
until the piston blocks the (black) holes in R, and 
the little remaining air is forced back (forming a 
cushion device, meanwhile) into other orifices at 
the rear portion of R, communicating with a 
shoulder on the latter, and causing the air to 
move R forward ready for another stroke. 
Other types of these tools are constructed for 
chipping and caulking, the action being similar, 
proportions varying, however, to suit the work. 

The ** Holder«on.** An appliance used in 
conjunction with the riveting hammer is the 
“holder-on** [218], used on the head of the rivet 
which is being clos^ instead of the usual * ' dolly. * ’ 
The tool is bought up to the work, a bar being 
screwed into the back end for support, and the 
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snap E at the extreme end is not pressed on the 
work, escape occurs through the passage F and 
hole G. ^is constitutes a safety device to 
prevent danger to the workman through the 
snap being ^ven violently against the rivet 
from a distance. 

But, on commencing to rivet, the pressure on E 
forces it backwards, so closing the orifice G. 
The air in D then presses on the annular shoulder 
at H, forcing down the valve D, and allowing air 
to get past the coned seating at the top into 
passage J, when it gets to the rear of the piston 
and (kives the latter forward against the snap 
md. The air at atmospheric pressure in front 
of K has to he got rid of, and this is effected by 
providing orifices LL, leading through passages 
(seen ^tted) back into the annular chamber 
recess M, communicating with the atmosphere 
channel N. The return of the piston K is 
accomplished thus : As its rear end passes the 
port O the air escapes into P, and thence reaches 
the “ constant pressure ’* ports Q, which, leading 


throttle formed by the rcvolvable hand-grip A 
opened, thus forcing the largo ^finder B out- 
wards, and pressing the snap C on the rivet 
head. The valve I) is then opened, causing the 
piston E to reciprocate, and beat the rivet well 
into its hole, at the same time the riveting 
hammerman, on the other side of f§ie plate, 
begins to turn over the tail. The holder- 
on valve is then shut off, stopping the piston 
E, but still keeping the snap premod up : the 
elasticity of the air behind the cylinder B forms 
a cushion or spring, which allows the tool to 
yield slightly at each rivetii^ blow. When closing 
18 finished, the throttle A is opened to exhaust, 
and the holder-on removed. The air-pasi^es 
are seen in full and in dotted lines in sectioiMl 
and end views. These tools arc from the practice 
of the Gonsolidated Pneumatic Tool Co., Ltd., 
of London. 

Air Hoist. Hoisting is dono either by 
the application of cylinders imparting a rotary 
motion (the mechanism being very similar to 
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that in 211) to a dnim, upon which the lifting This is more satisfactory than utilising the 

chain or rope is wound, or by direct action, natural draught from open windows. Both 

as in the boiMt [214] (Alley and Maclellan, Ltd.), methods are employed, the Induced draught 

Here a long cylinder (A) carries a piston (B) and and the pressure system, termed respectively 

rod (C) to the bottom end of which the hook the iteus and the item, concerning the merits 

is attached. Air is admitted from a hose of which much controversy has arisen. Another 

through the pipe at fJ, passing into the vertical purpose for which the fan is used is in 

pipe F through a check- valve, which instantly supplying blast to the cupola furnaces of iron- 

closes should the supply fail, retaining the air founders and to smiths' forges. The only 

already in, and so keeping the load from rival to the fan is the pressure- blower of the 
dropping. Boot's and similar types, illustrated in the last 

Ac^ission to the cylinder at the bottom article. The fan is a rival to the tall chimney 

is controlled by the tnrottle G, opened and for creating draught in the furnaces of steam 

closed by the levers H H, moved by - hanging boilers ; its expense is much less, and it is 

chains in either direction. As the piston B generally capable of better regulation, 
rises, the air above it e^apes through the There are three methods of employing fans 
orifice J, but when near the top of the stroke in connection with steam boilers. Induced 

this is closed by the piston, the little air left draught fans may be used in the main flues of 

forming a cushion, which prevents the piston one or more boilers, where of course the fan deals 

banging against the cylinder head. An auto- with the gases at a very high temperature. On 

matic balancing device is fitted to the bottom the other hand, fans are installed to deliver the 
cover, so that a load may be kept suspended air at normal temperature directly into a closed 

at a uniform height for a while, even though its ashpit, or closed stokehole, with or without 

weight varies, which is the case in building up passing through an auxiliary heater, heated by 

a mechanism, or emptying a ladle of molten the waste gases from the furnaces. In marine 

metal. A ring (K) is clamped to the rod C at work the practical impossibility of having high 

any desired position, so that, should the load chimne3n» makes it absolutely necessary to 

lighten, and the piston consequently rise a employ forced draught, which is most satis- 

little, K opens an escape valve at L, allowing factorily and economically obtained by means 

some air to pass out ; if, on the other hand, the of centrifugal fans. 

weight hangs for a long time and air gradually Science of Fana. The mathematics of 
lea& out, a valve at M opens and admits the fan are rather troublesome, and actual 
sufficient to compensate for the loss. The eye- experiment, as in centrifugal pumps, is the 

bolt at the top of the cylinder is suspended from only safe basis on which to guarantee results, 

any suitable anchorage, either a beam, or a The subject is too wide for discussion here, 

trolley running upon girders, or a crane-jib. The principal factors are the size of the fan and 

Hoists of this type arc made in other patterns, the speed at which it is driven. The volume 

usually of longer stroke than the example of air delivered practically varies directly with 

shown, and also placed horizontally, operating the speed ; the air pressure generated varies as 

lifting ropes, passing over pulleys to the the square of the number of revolutions, and the 

ground. horse-power required to drive varies as the cube 

Fans and Blowers. In our study of of the velocity. Doubling the speed of a fan. 

hydraulics mention was made of the centrifugal therefore, doubles the volume of air delivered, 

pump. There is a machine which differs in no and increases the pressure produced by four times 

essentials from this pump, which is utilised for that originally existing, while the power required 

the discharge of air, and is termed, according is eight times greater. But, in selecting a fan, 

to its meth(^ of operation, a /an, or a blower, more than this is required because of the great 

Free air is drawn in at the sides of the fan by losses due to friction, leakages, and the effects 

the creation of an induced draught, produced of bends, long pipes, and, when the air is heat^. 

by the revolution of the fan, from any source losses due to resistance of the heater-pipes. A 
of power. It is then discharged at the outlet, safe rule is to select a large rather than a small 

just as the W’ater is discharged from the centri- fan, one with ample capacity running at 

fugal pump, at a rate and pressure depending moderate speed rather than a smaller one 
on the size of the fan and its number of revolu- running at high speed. like many other 

tions. It is obvious, therefore, that this matters connect^ with engineering, it is one in 

machine can be used to exhaust air by drawing which expert advice should be sought, 

it through the vanes, or to force it under Fig. 215 is a good example of a ventilating 
pressure into pipes connected with the outlet ; fan, of which thirty-nine were supplied to the 

and the two may be used in combination — that Underground Electric Railways Co., Ltd., of 

is, induced and pressure operations combined. London, by Messrs. Heenan and Froude, Ltd., of 

Fans are used for a large number of purposes, Worcester. The vanes, or blades, mounted on 

the chief of which are the ventilation of mines, the 5 ft. 6 in. revolver, are of ith in. steel 

public buildings, and factories. In connection plate, riveted to the ^{^th in. and |th in. circular 

with the last two a growing praotioe is to plates. The body of the fan is also made of 

connect the fans writh apparatus for heating ^th in. plate, combining lightness with a strength 

the air in wrinter, and by a system of pipes to sufficient for tibe purpose. The drive is by 

discharge it at intervals throughout the budding, electric motor, as seen to the left. 

Continued 
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f T ifr becoming common for a few friends to oo- 
^ operate in a holiday arrangement, especially 
for Continental excursions. The vast possi- 
bilities that lie behind this kind of enterprise 
are scarcely realised. In all such cases it is 
essential that one, or two at the most, * should 
arrange for the whole excursion. 

The Leader of the Party. The supreme 
difficulty is in securing the right leader. A 
lady or gentleman of very even temper must be 
found, who can at the same time be very firm. 
Combined with a fund of patience there must 
be some amount of liveliness and good spirits 
if the party is to go its way with the constant 
pleasure they naturally desire. There must also 
be a very clear head for business and some 
acquaintance with the foreign languages that 
may be encountered. When the right leader has 
been found, the very first thing to determine, 
either mutually or by the leader’s choice, 
is the coimtry that is to bo visited, and then 
more particularly the route by which it will be 
reached and the district that will bo traversed. 
It will also be necessary to determine whether 
completely independent arrangements shall be 
made or whether some of the facilities offered 
by touring agencies shall be utilised. For in- 
stance, it may often serve the purpose of a party 
to take one of the very cheap week’s arrange- 
ments offered by nearly all touring ^encies, 
and then continue in the country paddling their 
own canoe. If they agree to take the whole of the 
tour under the control of an agency, they will find 
that a reduction of about 10 per cent, will be 
granted for a party that includes a reasonably 
Jam number. 

The scope of this article, however, is specially 
to explain how a party of this kind can be 
arranged as a private company which intends 
to all ‘•its own arr^ements under a con- 

ductor of its own selection. In making details 
clear it will be well to treat first of those things 
which must be done before leaving home, then 
of those things which will need attention on 
the holiday itself, and, finally, to give a few 
samples of cost, etc. ,, , 

Before Starting. Letters should be 
sent to the railway or steamboat companies 
that are most likely to offer travelling facilities 
to the country that, has been selected. The 
lowest rate for the smallest party, that would 
be csounted as a party, must be ascertains. 
It will generally be found that substantial 
reductions of about 30 per cent, can be secured 
ior a party of at least 30 travelling together on 
the outwmxl journey, but having the right in 
most cases to return home independently. It is 
no use wasting correspondence as to independent 
travel on the outward journey or a smaller 


minimum than the one which will bo stated by 
the company granting any concessions. These 
conditions are essential and fixed. 

It will be desirable to get the best guide-book 
to the country selected, and the most modem 
edition, and to trace out a reasonable itinerary. 
If a large number in the party are going to the 
country for the first time they will naturally — 
though foolishly — desire to see as many places 
as possible If that dc^sire can l)o restrained, 
or if a large number in the party have been 
to the country previously, it w'ill be desirable 
to limit the number of stopping-places to one 
per week. In any case, if a place is worth 
visiting at all it is worth at least three or four 
days. If shorter stays than this are mode, the 
labour of packing and unpacking becomes 
tedious to the party and the process of settling 
and unsettling his company l>ocomo8 very 
trying to the conductor. In a four-night stay 
three days are secured in which the more vigorous 
may explore the vicinity more or loss widely. 

Preliminary Correspondence. Having 
fixed upon the places to be visited anc 
the time to be spent at each one, it will be 
desirable to communicate with the foreigr 
railway companies or their agents in England— 
e.g., Swiss Federal Railway Office, Shaftesbury 
Avenue, London, W.C.— and find what is the 
cheapest “ rundreise ” ticket inside the country 
which would cover the tour projected. In 
Belgium, Switzerland, and a few of ^ the more 
frequent^ countries very special tickets are 
often issued which will cover all the railways 
on the national system. In Switzerland a 
ticket for 15 days bearing the photograph of 
the person to whom it is issued, to prevent 
double use, can be procured for about 3{)h., and 
is valid on all the ordina^ railways and steam- 
boats of the country. When there is a desire 
to see many things instead of much, these 
tickets are great economy. When one is staying 
near a railway lino or steamboat course it may 
save money and provide much enjoyment to 
have such a ticket in daily use, even though it 
is not taken outside the district. 

Hotel Arrangomopta. The return ‘‘party’* 
fare to the country and the probable railway 
expenses in the country having been thus 
ascertained, it is necessary to select from 
the guide-book two or three likely hotels in 
each centre where the party proposes to settle. 
A penny postcard to the respective proprietors 
will soon bring in quotations for rooms, light, 
and attendance, breakfast, and ©venum dinner, 
if the probable date of the visit, length of stay, 
and number of persons in the party is stated on 
the inquiry. 
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We append a fonn of postcard inquiry which 
le foimd to answer the purpose well : 

Diae Sib, 

We hope to bring a party of.. .. persona 

So on . . A for. . . .days. Will 

yon please send by eetubn post your price per person 
per day for hotel accommodation. We should re- 
quire about two rooms for everv three persons, 
light and attendance ; caf^ oomplet (lunch f ) and 
taMe d’h6te ; also {tm carriage for hand baggage 
to and from station ; all included. Please say what 
you would charge per person each way for those who 
use the ’bus to and from station. Also please state 
what you would deduct from pension terms when 
"notice is given before 9 a.m. that dejeuner will 
EOT be required ? 

If you could kindly send a map showing where 
your hotel is placed and a picture of the hotel itself, 
these will help mo to decide. 

If you can name any other English party that has 
stayed with you — giving name and address of con- 
ductor — it would oblige. We will reply to your offer 
a M'oek (or month) before arrival if it is accepted. 

As lunch is usually a difficult meal to arrange 
beforehand when sight-seeing, it is well to 
make special mention of this, and to ask for 
terms ** with and without luncheon.'’ 

The Programme. When all these financial 
points have been approximately settled, it will be 
neoessary to draw up a programme to submit to all 
the friends likely to join such a company. This 
programme should give the station and time 
for meeting in London, with the exact date ; the 
route chosen and length of sea passage ; the 
condition of united travel on the outward jour- 
ney ; the places to be visited, and, if aheady 
settled, the names of hotels ; the cost of tour, 
preferably including a due allowance for extras, 
or with extras clearly stated ; the class of travel 
at different points should be indicated, the cost 
of excursions if not included in the main booking ; 
the number of days that the ticket is valid for 
independent return ; the number of days' 
hotbl accommodation included in the cost 
specified; the possible personal extras such as 
midday meals, refreshments on the journey, 
carriage drives, gratuities, and anything that 
may come in over and above the genera! cost 
specified. 

If the response to this programme from one’s 
own friends is not sufficient to secure the mini- 
mum number required, it will generally be easy 
to secure likely inquirers by advertising in news- 
papers that commend themselves to the pro- 
moter. 

We imagine now that all preliminary arrange- 
ments are made and the required minimum have 
definitely booked. We may add also the hope 
that they have paid a goodly portion of the 
money at least a few days before starting. 
This saves the conductor any risk of bad debts 
and the member any risk of losing large sums 
on the journey. The conductor can pay all hotel 
billB on the route by cheque. We come, there- 
fore, to the second part of our subject. 

Oil the Tour. First of all the conductor 
must be early at the meeting-place to introduce 
himself to all the members, and then to intro- 
duoe them, to some extent, to one another. A 
great help in this will be found if all luggage is 
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labelled with distinctive tags, such as all one 
colour, or the patent ones imprinted with one 
large initial in common, but eadi a difimnt 
number and tear-off oounterfoiL These are 
supplied by Messrs. Verry & 26, Duke 

Street, St. James Street, London. 

Having collected all baggage under one 
porter, and ascertained that all members are 
present, it is now time to register! Here a small 
economy is at once effected. Generally, so 
many pounds per person is allowed free, or a 
minimum charge per person is made. By 
weighing together the baggage of, say, thirty 
persons, it may be found that only the weight 
allowed to ten persons is there, and so twenty 
minimum charges are saved. That is, if little 
baggage has been taken by each member. This 
is an essential condition throughout. Much 
baggage is a burden to those who go for holiday, 
and a great worry to the one who is arranging its 
details. Its conveyance to and from Conti- 
nental hotels should be included in the specified 
requirements for which prices are sought. 
Everybody should be told in advance that more 
than an average of, say, 28 lb. each must be 
registered, and attended to by the individual 
member. They should also be reminded that 
baggage registered cannot be touched till it is 
delivered up at the destination. A small hand- 
bag, with things required en route, should, there- 
fore, be kept from registration. 

The Inner Man. On the outward journey 
reserved carriages will be found, if proper notice 
has been given and the time-table submitted has 
been adhered to. Meals en route are generally 
best left to the members. Some can take very 
little while travelling, and others prefer to take a 
little of the food to which they are accustomed, 
and thereby save the change of diet till they 
arrive. It is, therefore, hardly just to include 
these items in the inclusive charge. But it is 
helpful if the conductor has ascertained price of 
breakfast here and dinner there, so that he can 
wire forward the number of seats to be reserved 
at a certain buffet. In chatting about such 
details he will get to know the party better, and 
also secure introductions mtween different 

sets,” which might otherwise develop into 
undesirable cliques.* * * 

Of course each hotel will be advised as to the 
exact hour of arrival, the first meal desired, the 
total number of beds required, and the number 
of rooms in which these must be arranged. 
Nearly all beds are single. Hie average p^y 
requires two rooms for three persons, (m 
arriving at the hotel the proprietor shoidd 
hand to the conductor a copy of the party-Hst 
sent him in advance, with the room number 
opposite each name, or set of names where 
friends’ names are bracketed. A good wash, 
a change of dress, and a hearty meal, and, above 
all, a good night’s rest, will put everybody at 
once into a state of forgetfulness about the 
tedium of the journey. 

The Dutlea of the Leajtor, * It has 

now become a question whether the conductor 
will be at liberty during the day to en^y 



hlnuBelf like other people, or whether he will 
be tho constant leader of an almost uni* 
formly 1 a^^ party. He should have a definite 
understa n d in g about this at the beginning, 
whether the, excursions are covered by a season 
ticket, or whether each member has a “ rundreise ” 
ticket covering only the absolutely necessary 
travel of the tour. Of course the season ticket 
favours people conducting themselves, and in any 
case that method is greatly to be encouraged. 
The members get more interest and instruction 
out of the holi^y that way, and the conductor 
more i^lief. When it has been arranged to stay 
for a whole week at each of two centres the 
tendency becomes very strong for small groups 
to make their own arrangements day by day. 

This is the ideal thing for everybody concerned. 
It is a great help, however, if the conductor can 
sketch out one or two possible excursions for 
each succeeding day, and indicate times of 
departure and return ; also fares, where they 
will be involved. 

Underneath each excursion so sketched 
friends can sign who would like to join in that 
particular excursion. Another column can l>e 
left for those to sign who w'ill be away from 
the hotel all day. Then, where the midday 
meal has been included in the hotel accommo- 
dation, proper notice can be given for those 
who would like lunch packed. 

The Wet Day Programme. The con- 
ductor will find the duty naturally devolve 
upon him of providing something for the 
evenings and on wet days. He need not 
arrange concerts or start games ; but if ho does 
not, he must inspire someone else to do so. Then 
on Sundays he must be able to announce where 
English services are held, and of what kind. He 
must, moreover, in lonely places, arrange for 
voluntary services if the party desire it and 
there are members willing to conduct the same. 
To many who join such companies Sunday may 
become the most pleasant or the most dis- 
appointing memory of the whole tour. 

All dealings with the hotel proprietor should 
be concentrated in the conductor, and all tipping 
of the servants should be done by him. As a 
rule, twopence per day per person in the party, 
wisely distributed according to the {woprietor’s 
sugg^tidn, "will give satisfaction. Some part 
of^is is well distributed at first and also during 
the tour. If the conductor seizes occasions that 
arise, such as late return from excursion, or extra 
help in interpretation, and . bestows occasional 
gratuities instead of saying all to the end of 
sojourn, he can do much to make his party 
welcome at the hotel. 

Grumbling. It should also be an honourable 
understanding, constantly insisted upon, that all 
complaints must be made to the conductor, and 
to him alone. It may be that none will occur ; 
but if some small cause of disappointment does 
arise it is not fair that it should be discussed 
in the party until the conductor has had fair 
chance to put it right. 

Attention to details such as these, and to 
others which will readily suggest themselves in 
the course of the holiday, do much to secure the 
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pleasure of all concerned. Whilst the conductor 
thus inevitably has more trouble than any other, 
he has also a great satisfaction in seeing so many 
thoroughly enjoy what might be an impossible 
pleasure if he had not undertaken for them. 

Sample of Coat. We shall now make a 
calculation of the cost of a Swiss tour on the 
lines indicated above. Very exact figures are 
not given, as they may vary in different years 
and will vary in any one year according to the 
route which may be selected ; but the following 
may be safely trusted as an average guide, and 
are quite the outside figures for a moderately 
conducted tour extending over 18 days : 

Ret. 2nd party fare, London to 
Basle, available for independent 
return within 25 days, say . . £3 10 0 

[Ordinary individual return faro, 
as above, £5 fis.] 

Hotel accommodation, including 
room, light, attendance, break- 
fast and evening dinner, 
porterage of baggage to and 
from station ; 14 days, at Ts. 

pc’sr day . . 4 18 0 

Margin to cover postal and other 
incidental expenses — gratu- 
ities, preliminary advertising, 
and unexp<^eteil losses or mis- 
calculations 12 0 

Sw'isH season ticket, .‘Ird class, 
available 15 days, but not 15 
nights, and making a wonderful 
variety of excursions possible at 
no extra exjHjnse 1 10 0 

£1 1 0 0 

Extras. There arc possible extras that 
should also be pointed out beforehand. 

Cabeiaoe Drives. These should bo optional, 
even where the drive is a long one and the cost 
known beforehand, and the journey absolutolv 
necessary to complete the tour, liven in such 
cases there may be vigorous members of the 
party who prefer to walk, and may wish to save 
money by doing so. It would not be just, 
therefore, to include any such drives in the 
specified charge. 

Channel »Steameb. The shipping com- 
pany will generally reduce greatly the price for 
transfer to first class if the whole party, or a 
real majority, take such transfer. This also 
may bo treated very wisely as an extra, but 
strongly recommended, especially where a long ' 
sea passage is involved. 

Mountain Railways. These are never 
included in the Swiss season ticket, except Bninig 
and St. Gotthard. It would therefore be better 
to treat them as an extra, on which considerable 
reductioqs can be secur^ by all Swiss season 
ticket holders, and also by small parties of 
twelve or sixteen who do not hold such tickets. 
It is not wise to include these in the main cost, 
because, again, some members of the party will 
greatly enjoy a good climb. 

Excursions. If the season ticket is not 
adopted generally, but a ** rundreise ticket is 
secur^ for each member of the party to cover 
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merely tlie tour arranged inside the countnr* a 
great deal may be sav^ in excursions by taking 
am much aa pouible en route from one centre to 
another. For instance, if Lucerne and Lugano 
were the two centres, a long but glorious day 
could be secured by taking Tell's Chapel and 
the Axenstrasse, with breakfast at Altdorf; 
then break again at Ooeschenen, and drive to 
Andermatt for lunch, and finally reach Lugano 
at night. Or, a second instance, with Lucerne 
and Literlaken as two centres : on the day of 
change a magnificent excursion to the sights of 
Meyringen and the Geissbach (Fall) may be 
arrang^. Such an arrangement can always 
be ma^ on the day of change, and save both 
time and money. 


Profits. These will vary according to the 
idea which leads to the formation of the party. 
If a minister in a church, or a chief teacher in a 
large school, or some manager in a business 
promotes the party with a view to bringing such 
pleasure within tne reach of those whom they 
desire to help, he will generally bo content with 
the free tickdt which can often l)e secured from 
the railway company for him, and with the 
free hotel accommodation which the proprietor 
will often concede to him as conductor. If he 
drafts his programme with such an idea as this, 
he should arrange for part of the margin, allowed 
in the above sample of cost, to be a weekly levy. 
This would then protect him completely against 
any unexpected losses. If it is worked for a 
larger gain than this, the margin set down would 
proliably provide for a second member of the 
party to get a free holiday, if all calculations 
had been carefully made. ' If it is worked as a 

r )ly business affair, then a percentage must 
added as profits to the actual estimated 
cost. Worked on that basis, however, the 
private party will find it more than difficult to 
compete with tourist agencies. 


Recommendmtions to Members, The 

conductor will be wise if he issue to every 
member of the party a list of instructions and 
recommendations. It is better to assume that 
the member is ignorant of the most elementary 
necessities for the excursion. We subjoin a 
form of letter which embraces the points to 
which notice should bo directed. 


Dbab Sir or Madam, 

You may be glad of a few hints to prepare for our 
ezouraion. A list of hotels for adaressing letters 
will be sent just before we start, with railway tickets, 
luggage labels and any final instructions. 

Luggage: Tliis should be os light os possible. In 
Switserlond only hand-boggoge is free. The 
trouble, delay, and expense caused Tcgis^a- 
tion moke it therefore imdesircdile to have more.' 
PortMoge will be arranged to and fioni hotels. 
Through registration will eflfeoied togei^r 
from London to our destination, if powible. 


Outfit : Washing can be done easily and ofaeaf^ 
en route. Evening-dress is not neceesny. 
The fbllowix^ orticiee should be remembered : 
Toilet requites and eoap ; slippers or light shoes ; 
walking hoots, light and flexible, Imt strong 
and worn to comfort beforehand ; light mackin- 
tosh or cycle poncho ; broad-brhunm hat and 
cap ; only jpil^m -baskets, hold-alls, or gladatone 
bags should be used, no heavy portmanteaux 
or trunks. 

Refreshmente : It is a great convenience os well as 
economy to have on ample store of sandwiches, 
etc. , packed for the journey. An outfit for making 
tea, and a supply of tea will always be fbund 
most useful. 

Money : The balance due should be brought in Bonk 
of England notes. All money con 1 h 4 cha'iged 
by conductor. Tips will bo given for party 
together and levied with porterage. 

Sundry Items : Cameras, flower-presses and tins will 
bo very useful. Music, etc., for evenings and 
wet days will be welcome. It is expect^ that 
all will do their best to help on friendly feeling. 
Complaints (if any) should be mode at once 
and only to the conductor. Any suggestion 
will have every consideration. 

Anticipating a very happy time together, 

I am, yours heartily, 

( Signed }• 

Books to Study. The volume to be mastered 
first and studied most will cost nothing. It is 
the C/ontinental time-tables of the company by 
which the party travels. All the paragrapKs 
about baggage registration and examination, 
routes andconveyances should be carefully gone 
through. Anv that can apply to the party 
should be marked. The time-tables which touch 
the route selected should also be all taken out 
and pinned with pages on which those paragraphs 
are found. It will be very helpful to send to a 
bookseller in the countiy for the local railway 
guide so that journeys in the country may Ife 
mapped out before starting, and so save labour of 
choosing trains during the holiday. 

Beside these there is probably no book so useful 
as a Baedeker. The tours sketched at the 
beginning are always suggestive of a wise ex- 
penditure of time where ^ desire to cover much 
ground prevails. Cheaper guides in such series 
as those {published by Bradshaw, Cook, Lunn, 
and especially Paterson's, issued by Oliphant, 
mav be well recommended to the party. It will 
make the holiday more interesting to the party 
and much less laborious to the gonductqr if 
some have read up weU. An or^ance map 
should be ordered from a native bookseller. 
The mcHiey order sent for this may be made to 
cover cost of railway guide. 

Thra a few books relating to the rendezvous 
may be urefuUy recommends in the circular pf 
Instructions. Of course this WiU be for reading 
before or after the holiday. Par te~>Z6la^ 

“Paris” or Dumas’ “Bastille”; Sw$lfz^land^ 
l^hiller’s “Wllham Tell” (Scott), or Bidl?s 
Cause of an Ice Age,” or Newues* bo(^ cn the 
Social life of Switretland. 


Coniinued 
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GEOLOGICAL WORK OF THE SEA 

Wave Action and its Results. Org:anic Life in Geolos^. Strata. Sedimentary 
Rocks and Their Formation. The Origin of Fossils. Ancient Sea-beds 
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By W. E. GARRETT FISHER 


geological function of the sea is twofold. 

In the first place it acta as a very power- 
ful erosive agency in attacking the coast-lines 
of the various continents and islands which 
it washes. In the second place, all great accumu- 
lations of water, both inland lakes and the ocean, 
act as receiving stations for the vast accumula- 
tions of detritus, which we have seen to lie 
scraped off thtf surface of the land by rain and 
wini rivers and glaciers, and cause this detritus 
to be laid down in successive layers, or strata, 
which have given birth to almost the whole of 
the sedimentary rocks. We shall first consider 
the erosive action of the sea. We all know that the 
sea is constantly in movement. The gravitational 
influence of the sun and moon cause its waters 
to oscillate in tides [see Geography and 
Astronomy], w’hich vaiy in rise and fall from a 
few inches in enclosed seas, like the Medi- 
terranean, to 60 or 70 feet in confined spaces, 
like the Bay of Fundy. This rise and fall of the 
tide plays an important part in the erosivt* action 
of the sea 

Tidal Action. Where, as on the British 
coast, there is a normal difference of 10 or 20 ft. 
betw’een high and low water, the actual rise and 
fall of the water has a disintegrating effect upon 


the coast-line. The space Ix^tweon high and low 
water- marks is generally occupied by a l>oach 
consisting of shinglt;, sand, or mud, which are 
all alike the disintegration products of the rocks 
which line the coast. Tidal movement alone 
tends to widen this beach and make it slope more 
gradually out to sea. Where th(' (!oast is bounded 
by precipices of hard rock- like granite the l>oach 
may be altogether absent, and the water simply 
rises and falls against the cliff, as it does against 
the quay or breakwater of a harbour. 

Erosion by the Waves. Tho chief dis- 
integrating agency of tho sea, however, consists 
in its waves, which are caused by the friction of 
the wind upon the water. These waves exert 
tremendous force when they strike upon the 
cliffs and l>oachcs. In some cases on the coast 
of Scotland th(‘y liavc Ix^on known to exert a 
pressure of three or four tons on the square foot. 
The enormous force of thi'.so breakers tears off 
fragments from the solid rock, often many tons 
in weight, and washes them al)Out like |)ehbles. 
Those fragments are often launched against the 
coast-line by the returning wave, and servo ns 
battering rams to increase tho destruction. As 
a rule the sea cliffs are not a solid wall, but are 
[Kmetrated in all dircK^tions by ^oirds or fissure9$ 
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which help the disintegrating action of Uie sea, 
just as in other cases tfa^ simplify the labours 
of the quanyman. l%e pressure of the 
onrushing waves and the air which they drive into 
all these cracks and crevices gradually enlarges 
the fissures and joints of the rock, until huge 
pieces come tumbling down into the sea, where 
they are washed about and ground together until 



they are ultimately broken up into mere mvel 
and sand. The vast accumulations of sana that 
form the ordinary sea- beach are all formed of 
quartz, one of the hardest of rocks, which has 
thus been broken down into mere dust. 

The actual rate at which the sea carves away 
the coast- line depends, of course, upon the hara- 
ness and structure of the rocks on which it 
breaks. Granite precipices like those of Peter- 
head scarcely change perceptibly in the course 
of a century, though the bold and picturesque 
features which they present are wholly due to 
the pngress of marine erosion. The striking 
cliffs of the Cornish sea- board [68] illustrate 
every stagi^ in the process. Where the coast is 
oom|)OBed of comparatively soft rocks, as on the 
sea- board of East Anglia l^tween the Wash and 
tlie mouth of the Thames, the sea eats rapidly into 
the land ; in some places four or five yaros per 
annum are said to be washed away, and the 
erosion of our east coast at places like Southwold 
has become a very serious problem to the engineer 
as well as to the geologist. 

Marine Transport, The sea also perfoims 
the work of transport, carrying much of the 
sediment derived from this erosive , 
process long distances. We shall deal [ 
with this part of its action later, 
when we come to consider the con- 
struction of sedimentary rooks. It 
is enough to note here that, in 
addition to the ordinary transport of 
sediment by oceanic currents, a con- 
siderable quantity of rough and rooky 
fragm^ts is carried out ^ sea by 
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played an important part In the 8a|>eriicial 
mouldini; of the earth. Their work is hoth 
destructive and reproductive — ^the latter being 
more important from a geological ^int of view- 
The destructive action of pmnts is necessarily 
confined to the superficial layers of the sou, 
since they can only live injilaces where they can 
obtain air and sunlight. Ihe effect of their roots 
penetrating through the sod and wedging apait 
the joints of the rocks is sometimes very marked, 
as we frequently have occasion to see when a tree 
which happens to have taken root among the 
ruins of a building is seen to have detached 
portions of the masonry from its walls, or the 
growth of some tiny plant is found to have lifted 
paving stones out of their proper position. The 
disint^ating effect of plimts on the soil, how- 
ever, is more largely due to the chemical products 
of their decay, which frequently attack various 
kinds of rock, dissolving or changing their sub- 
stance. 

Animala and their Geological Work, 

The influence of animals on the soil is 
not very important, except in the case of the 
common earthworm, which Darwin proved to be 
a very diligent fertilisi^ agent. These worms 
Hjicnd their lives in bringing up the deeper par- 
ticles of soil to the surface, and thus play an 
important part in the operations of agriculture. 
Other animals sometimes modify the geological 
developments of the district by interfering with 
the courses of stream=<, as the beaver does in 
America by building dams which often divert 
the water into new channels or cause the whole 
upper part of a valley to be turned into a lake. 
Some molluscs riddle a considerable number of 
rocks with holes, which promote the work of 
disintegration by rain or sea-water. Of course, 
it is hardly necessary to add that man, in his 
various operations, sometimes becomes a power- 
ful geological agency. Thus, to take only one 
instance, the erosive effect of the sea on nearly 
all civUised coasts has been very largely modifi^ 
by human works, such as groynes, breakwaters, 
and embankments. The greater part of Holland 
has been reclaimed from the sea by the industry 
of its people. The cutting down of forests has, 
in many places, seriously affected the rainfall, 
and thus indirectly the rate at whijh the land 
is being worn away. 
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travel southward until they ulti- 
mately melt and drop their moraine-stuff on 
to the sea-bed. 

^Gaological Effects of Life. The last 
agency which we have to consider as helping 
In break up rooks and rearrange their materials 
is that of life. Though it is less considerable 
than the inanimate agencies which we have 
already despribed, both plamts and animals have 
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DEPOSIT 

Rocks Due to Orgenlc Ageocios, 

The reproductive action of life upon the earth 
is extremely im^rtant, at any rate, from the 
human point of view. Ihe ooal maosures, or 
strata of carboniferous rocks on whose exploita- 
tion the modem development of industry has 
bem built, are entirely the product of primeval 
vegetatkm which has decayed and hsea buried 




for long ages, to yield up its carbon at last for 
the ^se of man, wno warms his house and drives 
his engines by unlocking the energy which these 
old-world plants once derived from the sunlight. 

Soils. The fertility of our riohest soils, such as 
the loam of the American prairies and the black 
earth of Russia, is due mainly to the long con- 
tinued growth and decay of the vegetation vhich 
has given up its organic residue to mix with the 
mineral debris, and so form the best kind of soil 
for agriculture. The well-known Tripoli pow'dor 
[69], which is used for polishing, mainly consists 
of the debris of diatoms of tiny plants which have 
the knack of extracting silica from sea-water 
and weaving it into their fabric, whence it ulti 
mately accumulates in beds on the sea- bottom. 
The production of some important metallic ores, 
such as bog iron ore, is largely due to the agency 
of vegetation. 

Coral and Chalk. Some important rocky 
formations are due to animal life. Great masses 
of limestone are derived from the shells of tiny 
marine organisms which have accumulated on 
ancient sea bottoms. Coral reefs [see page 558], 
which are chiefljr composed of carbonate of lime, 
are entirely built up by the animals knowm as 
corals, aided — as w'e saw in an earlier section— 
by the slow subsidence or upheaval of the land. 

There are great masses of limestone found in 
the Alps and Pyrenees which were originally 
deposited as coral reefs in the warm prehistoric 
seas which once rolled over the sides of these 
mountains. The great beds of chalk, again, 
which form so large a portion of southern Eng- 
land, and furnish that most characteristic and 
beautiful of spectacles, the white cliffs, which 
look like frosted silver when one gazes at them 
from the other side of the Channel, consist 
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almost ehtirely of the tiny shells and skeletons 
of minute organisms which once lived in the sea, 
and rained down these tiny shells and skeletons 
on the sea-bed as they died in countless numbers. 

FORMATION OF THE STRATA 

We have seen thus far' how many fronts 
are at work to wear down the surface of the 
earth, and disintegrate the primitive rocks. 
These processes have been at work since the 
earliest and unrecorded beginning of things. No 
sooner had the crust of the earth solidifiM than 
the agmeies of denudation and disintegration 
began to opmute upon the bare and cindery 


surface of the igneous rocks. At first these 

r cies were less powerful than they became 
' the water had liquefied and the action of 
rivers and seas was added to that of atmospheric 
influence. But they have over been at work, 
abrading the original rocks and wearing them 
into sand and debris. We have now to see how 
this loose material was again formed into new 
rocks, of which the greater part of the etvrth’s 
surface is now composed. 



8 S. Planes of gtratiHcatlrni. 0 C. Planes of eloavaKe. 

J J. Joints 

As we have seen, the chief infi nonce in the 
work of denudation and disintegration w'as run- 
ning w^ater. But w^ateP cannot run (low n hill for 
ever ; sooner or later it must sink to a Icn'c'l 
beyond which it can go no low^er, tind thortdore 
ceases to move. The liodies of w'at(»r whktii 
represent this lower limit of stagnation are 
known as lakes or sms. 

Lakes. Lakes are bodies of water occupying 
depressions on the surface of the land, 'rbey 
may be either fresh or salt. It will usually Ik* 
found that a fresh-waU^r lake has an outlet 
for a great part of its waters in the shafio of 
a river. When there is no such outlet and the 
W’ater brought in by rivers is able to eHeap<^ only 
by means of evaporation, the lake inevitably 
b(^com(^8 salt, iKicause the rivers are alway.^ 
bringing in a certain amount of dissolved 
material which is unable to escape, and the chief 
constituent of this material is common salt— 
the most readily soluble of all minerals. As 
the volume of water in a lake usually remains 
fairly constant, but the quantity of salt 
is thus being stc^adily increased, the lake must 
get salter and salter until its wato reaches 
what is known as the saturation point, aftc? 
which the water can hold no more salt in solution, 
and for every pound of salt brought into tlif 
lake a poumi is crystallised out on the shorcfi 
of the lake. 

Seas. What wo call seas or oceans are 
simply vaster lakes which occupy the gigantic 
depressions which were formed on the surface of 
the earth by ancient geological agencies. We 
do not quite know how these depressions were 
formed. Some of them are probably duo to a 
general subsidence of the land. This is certainly 
the case, for instance, with the basin of the 
Mediterranean. There is a possible theory 
that the vast Pacific Ocean occupies the scai 
which was left when the huge bulk of the moon 
split off from the earth, as has been explained in 
an earlier section. But though the seas and 
oceans are incomparably larger than any of the 
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bodies which we call lakes, there w ao^aeatia! 
tUfferenoe between the two. We may apeak 
of the great lakes of North America as mland 
seas, or of the seas as vast salt lakes. A distmb^ 
tion is usually drawn by geologists between 
sedimentary rocks which have b^n deposited 
in a lake or in the sea, but there is no essential 
diffetence. 

HoW Sedimentary RooKa were 
Formed* It is on the beds of these sheets 
of water that by far the greater part of the 
sedimentary rooks have been deposited. It is 
not difficult now to see how this has happened. 
We have already seen that eve|y river brings 
down a considerable body of sediment — fine 
sand or mud, the debris of the rocks which have 
suffered disintegration under the various erosive 
agencies. The greater part of this sediment 
naturally remains suspended in the water by 
virtue oi its motion. When the water ceases to 
flow, the sediment ^adually sinks to the bottom. 
'Phis process is ulustrat^ by the familiar 
experiment of stirring up a bowl full of pea soup, 
which essentially consists of water containing a 
greater or smaller quantity of organic sediment — 
meat fibre and the like. After a thorough 
stirring the whole of the soup is turbid and 
fairly homogeneous. But if it be allowed to 
come to rest and stand for a time a great deal 
of sediment settles down to the bottom and leaves 
on the surface a comparatively clear liquid. 
Exactly the same process is involved in the 
common injunction to shako a bottle of medicine 
before pouring out a dose. 

Deposit. When a river runs into a lake or 
the sea, it gradually loses its motion and comes 
to rest, though, in the case of great rivers 
like the Amazon or Mississippi, the current may 
still continue to move for many miles out to sea. 
As it slows down it steadily deposits its sediment 
on the bed of the lake or sea. The same thing 
happens along the bed of the river itself ; when- 
ever it passes into a quiet pool and suffers a tem- 
porary loss of speed, the sediment is thus 
deposited with fair equality in all directions. As 
time goes on the deposit becomes thicker and 
thicker, until, if there be no disturbing influence, 
a great part of the lake may be silted up by these 
deposits, through which the river goes on its way 
and keeps merely its own channd open. It is 
thus that bars and sandbanks are formed at 
the mouths of many rivers, and that deUas are 
constructed, stretching far and wide out into the 
sea. 

The Process Discontinuous. As a 

rule, the process of deposition is not continuous. 
On the one hand, few rivers run with an absolutely 
steady current. At one season of the year, 
when their waters have been fed by excessive 
rainfall, they come down bank-full with a rapid 
current thickly charged with sediments of all 
kinds. At other seasons, when rain is scanty, 
the volume of the current may be greatly 
diminished and trickles into the lake or sea 
almost devoid of sediment. Again, the recipient 
body of water may at one time be calm and ready 
to receive the sediment evenly on its bed ; at 
another time it is convulsed by storms, and the 
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sediment is thrown far and wide and helped m 
inirremilar aooum^tioiis instead of b^ngsprs^ 
• in a nmnogeneous sheet. It must furtb^ be 
noted that when the deposits thus brou^t dwn 
by rivers b^mqof om^dbrable thkiness, thmr 
lower portions are subjected to the pressure pf 
the upper ones, whiffi may in time to 

several tons per square inch. In this way 
the lower portions of the sediment are com- 
pressed and hardened into a more or less solid 
rock, just as powdered graphite mid other 
substances can be made into solid blocks in a 

^The £rata. We are now in a position 
to see why it is that the sedimentary rocks are 
almost always found to be arranged in layers, 
beds, or strata [71]. If the process of deposition 
were absolutely uniform we should exp^t to 
And the sandstones and shales, which are simply 
hardened deposits of sand or mud, showii^ no 
signs of beading or stratification. But it is 
almost always found that the processes of Nature 
arc not continuous, but work by fits and 
starts. This is generally the case with the 
deposit of sediment by water. Take the case of 
the ordinary river ; when its current is full and 
swift, it brings down a great mass of sediment, 
which is deposited on the bed of the lake or sea 
into which it flows ; then, W'^itb the change 
of seasons, comes a period during which little or 
no sediment is deposited. By the time that the 
rains again set in and f he abundant deposit of 
sediment begins once more, the lower portion 
has settled down and formed itself into a 
roughly horizontal layer, with a w^ell -defined 
sur^e, and a slight commencement of hardening 
on the surface under the pressure of the water. 
The next accumulation of sediment is spread 
over this and passes through the same process ; 
there is usually a well-defined surface of demarca- 
tion between the older and the newer layers. 
This process is constantly repeated throughout 
long TOological ages, and thus the rock which 
is finmly formed on the bed of the sea or lake is 
found to he divided by planes of stratification 
or bedding [71], which are generally more or less 
horizontal and parallel to one another. Their 
thickness will he greater or less, according to the 
amount of sediment brought dow^ ea^ time 
the river is in flood, and to the relative intervals 
which elapsed between the arrival of fresh 
deposits. 

The Origtn of Foaaile. Of course, the 
prooess of forming a sedimentary rock is here 
reduced to its simplest element^ and a great 
deal of modifying detail has been omitted. We 
may note, for instance, that a great deal of 
extraneous matter will be mingled with sand or 
mud brought down by the river. The organisms 
which livM in the water are constantly dying, 
and thek remains liettle down upon the floor 
of the lake or sea, and are there buried under 
the steady accumulation of sediment. This is 
the origin of the majority of fossils, which are so 
continually found in sediinentary rocks. The 
soft parts of the organisms deci^, bnt they may 
leave thek mould in the hardening sand or mu^ 
which is often filled in and {weserved for fata^ 
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by some mineral which the water holds in 
Jon. Then the harder portions, such as 
bones, te^, or shells, may be preserved almost 
unohariDged, and it is the existence of such relics 
of long extinct species that enables us to form 
sound theories as to the gradual evolution of life. 

FoMil Vegetation. Vegetation that has 
b^ swept into a lake or sea often becomes 
water-logged, and sinks to the bottom, there 
to leave its impress upon the growing rooks. 
A considerable part of the coal measures con- 
sists of vegetable matter, which was thus accu- 
mulated under water and buried by sedimentary 
accumulations. 

It will thus be seen that the sedimentaty rooks 
have mostly been formed near the shores of lakes 
or seas. Evi- 


dence of this is 
afforded by the 
fact that a 
large number 
of sandstones 
and shales bear 
proof of having 
been alternate- 
ly covered and 
deserted by the 
sea as they 
were being 
formed. The 
sea-beach be- 
tween high and 
low water- 
marks is simply 


British Geological History* Thu8« to 
take a few examples from our own iehiiid 
record, we know that in the earliest Primary age 
the snreater part of our islands was under the 
sea, but not far from a continent, whose rivers 
washed down the sand and mud which composed 
the slaty beds of Wales. The rocks on toe top 
of Snowdon consist of volcanic ashes which 
were deposited on .the floor of this shallow sea. 
In a later Devonian age, reef -building corals weae 
at work in the warm seas which must then have 
covered the south-western parts of our islands. 
Their record is found in the limestones of 
Devonshire. The old red sandstone points to a 
period in which a great part of our islands was 
dry land, intersected by numerous arms of the 

sea, or perha{is 


covered by vast 
fresh - wa t e r 
lakes, on w 1 m) 8 o 
bods these 
rocks, so ilch 
in fossils, were 
deposited. The 
great coalfields 
which have 
made our coun- 
try so proKjRT- 
ouH indicate 
that there was 
a time when 
semi - tropical 
vegetation 

covered great 

a sedimentary 73. sandstone, with fossil footpbints of the labybintuodon, parts of the 

rock in process an extinct beptile 1®-*'^** , " hich 

of deposition. , niiist tlun, of 

As the tide ebbs and flows it is alternately ox- course, have been raised again above the sin, 

posed to the air and dried by the sun, and then into which it subsided once? more in order to 



buried under the waves. As a rule, any markings 
which are made upon it by the rain, the footsteps 
of animals, or the elementary sculptures of the 
human child, are washed out by the return of 
the sea. But sometimes these marks have been 
preserved. 

Footprints on the Sands of Ancient 

Seas. Where a beach is composed of mud 
rather than sand, its surface may dry so hard 
in the sun Jhat any marks thus left upon it ai o 
retained [78] until a new layer of s^iment is 
deposited upon them, and thus th^ are pre- 
served to interest geologists of a niture ago. 
Many shales and other mud rocks when split 
open are found thus marked with the foot- 
prints of prehistoric animals, or pitted with the 
raindrops and sun-cracks of days that knew not 
man. If we take th^e markings in conjunction 
with the fossil remains that are found in the 
same rocks, And which all belong to creatures 
living in shallow water or between the limits of 
high and low tide, it i^ quite clear that such rocks 
were laid down oit the edge of an ancient sea- 
beach. ill thus possible to trace the limits of 
long-forgotten seas and oceans, and to make 
maps of the distribution of land and ocean at 
varioas period^ in the histoiy of the earth, from 
which we see that the existing arrangement of 
the surface in this respect is quite recent. 


allow of the deposit of the Handstonc which 
overlies the coal measures in so many places. 

A British Sahara. The New Kc*cl Sand- 
stone is thought to have been laid down under 
desert conditions, when our country formed 
part of a vast continent with a warm and 
extremely diy climate — not unlike that which 
now obtains in the Desert of Gobi or the Sahara. 
We can almost watch the gradual irrigation 
of this arid region by natural processes, and the 
appearance here and there of lakes, each of which 
has left its traces in deposits of gypsum and of 
rock salt. Once again the British area was 
submerged beneath the Jurassic seas, inhabited 
by strange fishy forms, whose beds were covered 
with sediment almost as fast as they continued 
to sink, so that many thousands of feet of sedi- 
ment were coagulated into rock, and the seas 
remained comparatively shallow. The great 
chalk deposits, again, point to yet another age 
of submersion, followed by an Eocene period 
in which our country was occupied once more 
by land animals. Another continental period 
followed, and then came the ice age, on the 
very threshold of modem times. All this histoiy , 
with much more that will be found detaitod in the 
works on the subject, is deeply ei^aycd on 
the rocks and written in the everlasting hills. 

Continued 

mi 
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By HERBERT J. 
DEFINITIONS 

1. Algebra, like Arithmetic, deals with the 
properties of numbers. Algebra, however, has 
much greater scope than Arithmetic ; for, in 
Arithmetic, numbers are represented by figures, 
each figure having only one moaning ; but in 
Algebra, numbers are represented by letters, and 
each letter may have any value we please, the 
only limitation being that, in any particular 
investigation, a letter keeps the same value 
throughout. Since the letters may have any 
value whatever, the results obtained must be 
equally true of all numbers. Thus, in Algebra, 
we are able to generalise the results obtained in 
Arithmetic. 

2. The chief operations are the same as in 
Arithmetic — viz., addition, subtraction, multipli- 
cation, division, and are expressed by the same 
signs, -f, -, X, Thus, a + h moans that 
the number which is represented by 6 is to be 
added to the number which is represented by o. 
Similarly, a - 6 means that the number repre- 
sented by 6 is to be subtracted from the number 
represented by o. If we do not know the actual 
numbers which a and b represent, wo can go no 
further than writing the results in the form 
a 6 and a - 6 respectively. When two letters, 
or a number and a letter, are to bo multiplied 
together, the multiplication sign is usually 
omitted, or it may i>e replaced by a dot. Thus, 
ax b may be written either in the form a . b 
or ab, I'ho lal^ter is more usual. Similarly, 

XX yx zis contracted into Sxyz. 

As in Arithmetic, division is also denoted by 
writing the dividend above the divisor, with a 

lino between them, so that a h and each 

b 

mean that a is to bo divided by b. 

8. When two numbers are multiplied together 
the result is called the product ; or, if more 
than two are multiplied, the continued product. 
Each number is called a factor of the product. 

If we separate the factors into two groups, 
either group is called the oo-faotor, or the co- 
tffudeml, of the other. If one of the factors is 
express^ in figures it is called the numerical 
coefficient of the other factors. 

in the product Sxyz, 3 is the numerical 
coefficient, xy is the coefficient of Ss, z is the co- 
efficient of Sxy, and so on. 

The definitions of power, index (or exponetd) 
and root given in Arts. 188 and 189 of Aritiunetic 
also apply to Algebra. 

Thus, the fifUi power of a means ax ax a 
X a x a, and this is abbreviated into a\ and 

is a collection of 
symbols, such as + 4xyz 2s ~ 6. The 
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parts of an expression which are connected by 
the signs -f- and - are caUed its terms. Thus, 
the above expression consists of three terms — 
viz., 4uvyz-i-2z, and 6. It should par- 

ticularly be noticed that 4xyz ■+■ 2z is one term, 
so that 4xyz is to be divided by 2z first, and the 
result added to Sx^y. From this last result, 6 is 
to be subtracted. 

This explains the reason for the statement m 
Art. 87 of Arithmetic. In the example there 
given } -4- i forms one term of the expression 
i i + f* An<l therefore its value must found 
before the remaining term can be added to it. 

5. A simple eipression, or monomial, contains 
only one term ; a compound expression contains 
more than one. A compound expression of two 
terms is also called a binomial expression ; one 
of three terms is a trinomial ; one of more than 
three is a multinomial. 

6. Brackets are used in the same way as in 
Arithmetic [Art. 84]. In addition to the ordinary 
forms of brackets, a straight lino called a 
vinculum is used. The line is drawn over the 
expression whic h is t o bo treated as a whole ; 
thus, 2o - (c - a -h 6) has the same meaning 
as 2a - {c - (o + 6)}. 

SUBSTITUTIONS 

7. We shall now work exaini)le8 to illustrate 
the foregoing definitions. 

Example 1. If 2 ; « 3, what is the value of 
(i.)a?S (ii.)4«T 

X* means the continued product of four quan- 
tities each equal to x. 

x*=^xxxxxxx 
=»3x3x3x3 
81 Ans. 

4x means the product of the twp factors 4 
and X. 

4x=4x X 
= 4x3 
= 12 Ans. . 

Example 2. If a = 1, b - 2, c = 3, find the 
value of 5o6c*. 

6abc^ = 5xox6xcxc 
=6xlx2x3x3 
= 90 Ans, 

Note that the index, 2, only refers to the letter 
after which it is written. ^ does not mean 
that we ore to find the value of 5abc and square 
the result. 

Ebcample 8. K a = 5 and 6 = 2, find the 
value of N/5a*- 6*. 


= ^/^2^« *yi21 = 11 Ans. 


Example 4. When x = 2, I, and z 3, 
Aoif that 

, 3a? + y-2 y/jg^ 4- 3y* -f z^ ^ y 

V5^*‘~ 37“h-v ■“ r 

^Hie expression on the left 

e= ^ ~ 3 4- 3^9 

2-2-f3 ^t^4i)“3 + 2fi 


s =4-^=S-J=ii-i=i=^ 

Example 6. If x == 5 and y = 2, find the 
value of 


2x~[l4-3(x-l4-y)]. 

The given expression 

= 10-[l + 3(6-l + 2)] 
= 10-[l + 3(6-3)] 

= 10~[l + 3.2] 

= 10~[l4-e] 

= 10-7 = 3 Ans. 


After substituting the values of the letters, we 
proceed exactly as in the example worked out in 
Art. 84 of Arithmetic. 


8. If one factor of a product is 0, the product 
itself will be 0. Also, any power of 0 is 0. 
Hence, if we are required to find the value of 
such an expression as a^x + 3o6^ + 4a*x^, when 
a = 3, 6=2, and x = 0, we neglect all terms 
containing the factor x. Thus, the required value 
is that of 3a6^, or 3 . 3 . 2’’, which equals 72. 


EXAMPLES 1 

If a = 3, 6 = 1, c = 2, find the value of 

1. 3a^. - - 


8. 4* 6^ + - 3a6c, 


2. 4a6cA 
q -f 6-c 
a -f- c - 6* 


6. iaW-Jo'^c. 

If X = 6, y = 3, 2 = J, find the value of 
6. v'2.?" + 3y^ + 4s-'. 1 


8. y/xTy . V ^ + ^y‘ + 

9. Show that x‘^-7x+ 12 is equal to 0 when 
X = 3, and also when x = 4. Find its value 
when X = 5. 

10. If q = 4, 6 = 2, c = 1, and d = 0, find the 
value of (ad 4 hef - 2 (2a' - 36') + (c^d - 26)’-. 


POSITIVE AND NEGATIVE 
QUANTITIES 

9. The signs -f* and - have, in Atebra, a 
wider meaning than in Arithmetic. They are 
used to denote a quality of the quantities teforc 
which thev are placed. Many quantities may 
imply eitner an inertaae or a decrease. For 
example, a sum of money may be received, or it 
may be paid. Hence, we agree that a quantity 
which increases the quantity we are considering 
shall be called a positive quantity, and have the 
sign + fM^fixed ; while a quantity which 
decreases the quantity we are considering shall 
be ci^Qed a negative quantity, and have the sign 
* prefixed. Ihus, in calculating the amount 
of mon^ a man is worth, £5 will stand for 
£5 which he possesses, or which is to be naid 
to him ; while — £5 will stand for £5 which be 
Ifimself owes. But, if we are estimatum the 
man’s d^, + £5 will stand for £5 which he 
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owes, while - £5 will stand for £6 which is 
owing to him. 

10 . Used in this sense, the sign 4 is often 
omitted, so that, when no sign is written before 
a term, the si^ 4 is understood. 

The necessity for distin^iishtng between 
positive and negative quantities has led to the 
word “ sign ’* being applied only to the 4 and 
-, and not to the x and Thus, when we 
speak of (he sign of a quantity, we mean the 
4 or the - placed before it. 

11. The magnitude of a quantity, considered 
independently of its sign is crIIch^ its absolute 
magnitude. 

ADDITION 

12. When two terms contain the same letters, 
and the corresponding letters in each term are 
raised to the same power, they arc called like 
terms. If the corresponding hitters are not raistid 
to the same power, they are called unlike terms. 

Thus, ^xy'^z^ and - 2x//‘2'* are like terms, 
since each contains the letters x, //, 2 , and x is 
raised to the first power in each, y to the third 
power, and 2 to tlie second j)ow’er. But 3tt'‘^6 
and 2a6‘^ arc unlike t^^rms, since, although they 
contain the same letUirs, thci letters arc not 
raised to the sanu) power in each. 

18. A positive quantity mak(‘R an increoso, 
and a negative quantity a decrease, llencti, 
to add a positive quantity to any expriission, we 
add its absolute magnitude ; and, to add a 
negative quantity, wo subtract its absolute 
magnitud<‘. 

I'hiiH, if wo add 4 2a to lia wo get 4 2a 
4 3a ; while, if we add - 2a to 4 3a, wc get 
4 3a - 2a. 

Therefore, to add a term to an erpression, 
write the term after the expression, with its sign 
unchanged. 

Again, it is clear that to atld an expression 
gives the same result os if wc add the terms of 
tlm expression Heparat<^ly. 

For example, if we add the expression a I 
6-c to X wc shall obtain the same result os if 
wo first add the term 4 a to x, then the term 
4 6, and finally, the term - c. 

Hence, to add two or more algebraical ex- 
preasions together, write dintn all the terms in 
succession, with their signs unchanged. 

14. After writing down all the terms we 
must collect together all terms which are like 
[Art. 12]. 

For this, we have the following rules : 

1. The sum of like terms is a like term. 

2. If the terms all have the same sign, add 
the coefficients. Prefix the same sign to the 
result. This will be the coefficient of the sum. 

3. When some of the like tenns are ^itive, 
and some negative, (i.) add the coefficients of 
the positive terms ; (ii.) add the cooffici^ts of 
the negative terms ; (iii.)' take the diffcnmcc 
of these results, and prefix the sign of the 
greater. This mves the coefficient of the sum. 

Example 1. Add together a-, 5a'‘, 9a'^ 1 la^ 
a*4 5a^'4 0a2 4 lla- 
= (145494 IIW 
= 26a^ A ns. 
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We add together the four coefficienta — viz., 
+ 1, + 5, + 9, -f 11, giring + 26 for the 
coefficient of a* in the required sum. 

Example 2. Find the sum of - I2x^y, - 42rV» 
and - 17xV 

= -(12-1-4-f n)3^y 
=s - 33a% Jris. 

Add together 12, 4, anci 17, and put the same 
sij^, viz.,-, before the result; giving -33 for 
the coefficient of x^y. 

Example 8. Add together 5abc, - 9abc, - 2ahc, 
^abc, - M)c. 

Sahc - 9o6c - 2ahc h 3o&c - 4a6c 
= 8 abc - l^ahc 
= - lobe Aim. 

We find tke sum of the positive terms as in 
Ex. 1, and the sum of the negative terms as in 
Ex. 2. Finally, to obtain the sum of 8a&c and 

- 15a&c, wo take the difference between 8 and 
15« and prefix the sign of the greater number, 
the result being - 7o6c. 

15. When the expressions to be added con- 
tain several scits of like terms, we proceed as 
above with each set separately. 

Example 1. Add together Ahc - 3ca + ah, 5ca 

- Oab, - 7bc -h ca + 2ab. 

The sum 

= 4be - 3ea + o6 4- 5ca - 6a6 - 76c H- co 4- 2ab 

= 46c - 76c - 3ca -f- fico + ca -l- a6 - 6a6 4 2ab 

= — 36r -f- 3c/i - 3o6 A ns. 

Note. The second line of work is merely a 
rearrangement of the first, and is not necessary. 
It is introduced to show clearly how the third 
line is obtained. 

It is more usual to arrange the terms in 
columns, with like terms in the same column. 

The above example then appears thus ; 

46c — 3co 4* o6 
5ca - 6o6 

- 76c 4- c« 4- 2a6 

- 36c 4- 3ca - 3o6 Arts. 

Generally, we combine tke terms in the left- 
hand column first, and so on, working from left 
to right ; but this, of course, is quite optional. 

Example 2. Find the sum of ilo*6 - io6* 4- a\ 
Ja» - la4 4- i!o6’% o6« - a^. 

4- 

- |a*6 4- 5a6* 4- 

- a^b 4- 

4- ^a6^ 4- A ns. 

We have a column for the terms o*6, another 
for a6*, and a third for a\ In 'aTiting the 
columns, note that we have to insert the sign 
+ before and before ab^, these terms having 
no sign in the mven expressions, 4- being there- 
fore understood [Art. 10]. If the fractional 
coefficients cannot be add^ mentally, we pro- 
ceed as in Arts. 80 and 81 of Arithmetic. 

SUBTRACTION 

16. Subtraction is the reverse of addition. 
Therefore, if to some expression we first add a 
quantity, and then subtract the same quantity, 
Uie expression remains unaltered. 

Hmioe, x+y^y is the same as x, 
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Now, if from the expression x+y—y W© take 
away the 4- y, we have x - y left. That jjs, if 
we take away 4- y from x we have x-y left. 

Similarly, if from ar 4- y - y we take awray 
the - y, we have ar 4- y left. That is, if we take 
away -y from x we have x-\~y left. 

We have, therefore, these two results, 
ar-(4-y) = a;~y 
.r“( - y) = a;4- y 

from which w'e obtain the rule : To suhtrad a 
term from a given expression, write it after the 
given expression, hU with its sign changed. 

Again, to subtract an expression as a whole 
will plainly give the same result as subtracting 
the terms of the expression separately. 

Hence : To svibtract one expression from 
another, write all the terms of the one expression 
after the dhtr expression, hvl with their signs 
changed. 

17. After writing down the terms, we collect 
like terms exactly as in addition. 

Example 1 . From 5x - 2y 4-2 take - x 4-3y - z. 

Writing the second expression, with all the 
signs changed, after the first expression, wo get 
fix - 2y -f 2 4- a: - 3y -}- 2 
= 6x - 5y 4 - 22 Ans. 

The work is often arrange! as foi addition, the 
expression to be subtracted being written under- 
neath the other, with like terms imder like 
terms. The signs of the lower line are changed 
menially. 

The above example then appears thus, 

Fi*om fix - 2y 4 - z 
take - X 4“ 3y - 2 

6x — 5 v4- 2z Ans. 

Say, 4- X and fix = 6.r 

- 3y and ~ 2y = - 5w 
4- 2 and 2 = 2z. 

Example 2. Subtract ar* - 2x‘y 4- y^ from 
- x*** 4- 2xy- 4- 2y\ 

From - X* 4- 2xy - 4- 2y^ 

take x^-2j^y 4- 


Say, 


- 2x’‘^ 4- 2x^y 4- 2xy^ 4- y^ Ans. 

- and - ar = - 2ar* 

4- 2x‘^y and 0 = 2x'-y 


and so on. 


EXAMPLES 2 

, Find the sum of • 

1. 3o6 4- 2ca - 06c ; - 4o6 4- co 4- 3/>c ; 2o& - 2co 
4- 46c. 

2. x'*-2x 2 4-1 ; 3x4-4x2_2rJ; -5-2a;; -3a:* 
-x"4-6. 


- i2. 

4. ox* -o* 4- 3x* ; 2o*x 4- ar* -4ax* ; 3o* -5a:® ; 
2ox* - 3o*x 4- o® 4- X® ; -ox* - o*x - 3o®. 


Subtract 

5. ab + cd-hd from - o6 - 2cd 4- 36d. 

6. 5x*y-3xy*4“X® from 2xy* - 3a:*y - y®. , 

7. Jo 4- }6 - Jc from Jo - J6 4- Jc. 

8. 6o^ - 2o 4- 3 -o® from o - 1 4- 3o® - o*. 

9. From the sum of 7x-4 4* 3x* and 2x®-4x 

^ y^dd thfaum oi'Zy - s»»+2andl-4y*-y 
to the remainder left when 3y - ^ is subtracted 
from 1 -2y. 


Continued 
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Renpoasibility of Coatractom. The 

machinery and appliances used by a con- 
tractor in carrying out works of construction 
coming under the head of Civil Engineering, 
vary with the class of work and the magnitude 
of the contract. The contractor has to take 
the risk of the efficiency of any method ho 
may adopt, and good judgment in the use of 
means is most essential if he is not to incur an 
actual loss ; but it must be remembered that 
a contractor's 
nominal loss is 
f re quently 
only the loss of 
further profit 
that he thinks 
ought to have 
been made. 

The risk is 
great, and it 
is only right 
that the profit 
should be cor- 
respondingly 
large when 
goodjudgment 
is exercised. 

General 
Toole. The 
])ersonal tools, 
such as picks^ 
and spades, 
bam^ws and 
wheeling 
planks, lad- 
ders, scaffold 
boards, blocks 
and fails, crab 
winches, crow- 
bars, etc.,^vill 
always be 
needed. A 
portable steam 
enp;ine, mortar- 
mill, stone 
breaker, 
screens and 
concrete mixer 
will probably 
come next, with horses 
carr^g bricks and 



and strong carts for 
earth. Then sheds for 
•toruig''lime and cement, a smith’s forge, a 
saw-mill; a portable office, and, for a large 
contract, a light locomotive, trucks and rails, 
steam navvy or portable excavator, pumps, 
derrick poles, overhead travellers and gantries, 
steam cranes, pile enmes, etc. When any 
particular |uece of plant is wanted for temporary 
use only, it may generally be hired at a charge 


of about 1 per cent, of its value per week, but 
large contractors find it chcapc*r to buy outright 
all they require for use. 

Excavating Machines. A navvv’s pick 
and shovel and hand-barrow are only used 
on the smallest work, and macliincs have been 
introduced to economise both time and labour. 
The majority are of the steam crane ty|K*, such 
as 1, by Wilson & Co., shown at work on the 
Cruden Railway, near AlKTdt*cn ; and 2, by 

Rust on. Proc- 
tor Co., 
Ltd., of Lin- 
coln, shown at 
\vc»rk on a rail- 
way cutting. 

former 
has a lifting 
pow(‘r of 1*2 
tons, and will 
cxeavate and 
j>u!^ into wag- 
gons 750 to 
I, (MM) cubic 
yards |)cr day 
"of t<m hours, 
according to 
the nature of 
the ground. It- 
will work a 
clear 22 ft. 
space and 
drive a gullet 
50 ft. wide, 
turning round 
the w h o 1 
circle. By re- 
moving a 
couple of cot- 
ters the dig- 
ging gear can 
be disconnect- 
and the 
machine then 
becomes an 
ordinary 12- 
ton locomotive 
crane. Its total 
weight 


STEAM CRANE EXCAVATOR AT WORK 


about 35 tons. The latter has about the same 
power, with a different arrangement of gearing. 
The latest type of appliance for this kind of 
work is the electric navvy^ shown in 8, and 
constructed by Ernest Scott A Mountain, Ltd., 
of Newcastle-on-l^yne. ; 

CkintmctorE* LocomotIveG. As the 
waggons are filled they are run by horses to the 
tip, where the material from a cutting has to 
make up an embankment, or to be put into 
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4 . contractor's locomotive 

trains dravrn by a contractor's locomotive (such 
as that in 4 , which is made by the A vonsido 
Engine Co.), where the distance to be travelled 
is sufficiently great to warrant the additional 
expense. Tip waggons are generally 
used so that the unloading is auto* 
matic [5]. 

Dobbin Carts* etc. Dobbin 
carts are small, strong tipping ca^, 
containing i yd. of earth, being 
suitable for drawing by one horse 
over a rough surface. The following 
table gives the capacity of various 

appliances for removing 

earth : 

cubic .X 

y<i. ^ 

A wheelbarrow, 
light . . . . holds ^ 

A wheelbarrow, 
orffinary . . „ ^ 

A wheelbarrow, 
large (navvy) „ 

A dobbin cart holds | 

A one-horse cart ( 6 ft. x 3J ft. 

x2Jft.) IS 

An earth waggon, small, filled to level 
of sides, as with gravel, sand, etc. „ 2 


An earth waggon, small, when 
heaped, as with earth or cla^’ 

An earth waggon, large, filled to 

level of sides 

An earth waggon, large, heaped 
Puf>miila. When clay from an excavation 
is required for use to form a water- resisting 
medium, as in reservoir clams, coffer dams, 
Y etc., it is put through a pug-mill, to tempfr 
it or work it up to a homogeneous mass, in 
which condition, so long as it is kept moist, it 
is impervious to water. 

Sewer Excavators. A novel form of 
excavator, by the Municipal Enginetu’ing and 
Contracting Co., shown in 9 , is used in America 
for cutting the trenches for laying sewers, gas 
and water pipes, etc. This machine excavates 
trenches 14 to 60 in. in width and any deptli up 
to 20 ft. It is reckoned to do the 
work of 150 men. Another form of 
trench excavator, ma<le hy Van Buren, 
Heck & Marvin, and used 
with success in America, 
is shown in 7. It is geared 
to travel at a speed of 2 ft. 
per minute, and is capable 
of digging trenches up to 
12 ft. deep and 4} ft. wide. 
The machine shown in the 
illustration dug a trench 
7 ft. deep and 26 in. 
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wick^ in stiff clay at a 
rate of 700 to IMK) 
lineal ft. per day. 
The trench ex(^avating 
The Ht'lm Trench Machine 


contractor’s TIPPTNa WAOOON 
cubic yd. machine, made by 

(’o., and shown in 8, is of the bucket dredging 
principle. I'his machine is capable of digging 
trenches of any depth uj) to 25 ft. and any width 
from 24 in. to 36 in. by changing tli(‘- hiickcts. 
Excavating machinery is, perha-iiR, the innova 
tion of <'ompara- 
lively recent times 
that has done more 
than any other to 
e(;onomiso the cost 
of large contracts. 
In the formation of 
canals and railway 
cuttings, where the 
soil is suitable, nearly 
the whole of the 
work can bo done 
by a steam navvy, 
including the forma- 
tion of the side 
sio|>es ; and the 
trench excavators 
ilkuitfated above, 
may bo expected to 
prove as useful for 
work io the open 
countiy in England 
as they are in 
America. For town 
work, there are 
many cases where 
they would not be 
1623 
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applicable, owing to gae and water pipes beisu 
in the way, and requiring careful hand- 
difl»ing, to avoid dam^e. 

Tunneillfig in C^lny, Tunnelling in 
clay is now done by moans of the Greathead 
shield, which is a ring of steel 
forced forward by hydraulic rams 
bearing against the cast-iron ^ 
lining rings, previously fixed. The ^ — ri 

direction is altered for a curve i 

or gradient by increasing the ( 

stroke of the rams on a pinion 
of the circle. The difficulty of * 
driving the small heading in ad- 
vance of the tunnel proper may *• bucke 
be overcome by the use of an 
electric excavator in front of the 
Greathead shield, as shown in 10, 
which is by Ernest Scott & Moun- ^ 

tain. Ltd. Gravel is not only ‘ 

harder to drive through than clay, ' 

but it is more subject to the influx ' 

of water. When this is likely to iT^' ] 
enter, special pumping arrange- j 

ments have to bo made, and it m ll \ J 




. ? -I'r t 


may even be necessary to work 
unaor pressure with an air lock. 
An air -compressor is shown in 6. 

The introduction of this system 
has proved of inestimable advan- 
tage m the construction of the tube 
railways across London ; the cost 
of the work in the old style of 
tunnelling, with massive brickwork, 
supported by a forest of timbering, 
would have been practically 

S rohibitive, and now that the 
ifficultios of ventilation 
have been overcome, a great 
extension of the tube rail- ^ 
way system may be 
anticipated. yl 

Pumping Appll- 
ancea. A chain pump, 

0 insisting of float boards 
attached at intervals to a 
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7 . BUCK EVE TRACTION DIGGER FOB EXCAVATING TRENCHES 

_ continuous chain, and drawn up a wooden 

trunk over a wheel at the top, forms a suitable 
- arrangement for dealing with large quantities 
jnrii. ; of water where there may be any straw, chips, 

; shavings, etc., about, as it is not very liable to 

; choke ; but when the W'ater is fairly clean, the 

: m'M: pulsometer pump [11] is the most convenient 

and simple appliance. 

\ The Pulsometer Pump. The pulsometer 

: shown in section in 12 consists of a single cast- 

1 : ing called the body, which is composed of two 

: chambers A A joined side by side, with tapering 

: necks bent towards each other, and sur- 

rTT.' mounted by another casting called the neck 

J, accurately fitted and bolted to it, in which 
passages terminate in a common 
■♦'iRw steam chamber, wherein the 

r 1 llll ' ball- valve I is fitted so as to 

WTT ( I f//l ’ f^- r- r I be capable of oscillation 

' 1 u between seats formed in the 

B* I H| ■^'"r junction. Downwards, the 

ll/a ffui chambers A A are connected 

HE Hit I with the suction passage 

Byi ! IfQ wherein the inlet or suc- 

tion valves EE are arranged. 
^ discharge chamber, com- 
mon to both chambers, and 
^ ^ leading to the discharge pipe, 

^ is also provided, and this 

contains one or two 
lENCH EXCAVATING MACHINE valves FF, according to the 

purpose to be fulffiled by 
g the pump. The air-chamber B communicates 

B - — - ^ with the suction. The suction aiRi discharge 

LIII chambers ore enclosed by hinged covers HH 

IH ^ourately fitted to the outlets by planed 

tB ^ joints, and readily removed when access to 

b||I the valves is required ; in the larger sizef^, 

■Pn'BV hand holes are provided in these covers. 

^ ^ guards which control the amount 
' of opening of the valves EE. Small 
air-oooks are screwed into the cylinders 
and air-chamber, for use as will be 
CT : hereafter described, These are the general 

* f outlines of the construction of the ap- 

paratus, and they are siifficieiit for 
I ^ U "7 iFfpf H f understanding of the nature of its 

1 7 . *”ydDfcit operations. 

^ / [}' ^ Action of the Pump. The 

— pump having been filled with water, 
either by pouring water through the 
plug-hole in the chamber, or by 
WORK drawing the charge* as can readily 
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be. done by attention to the ^ •■"'■- 

printed directions, is ready 
tor work. * Steam admitted 

through the steam-pipe K— by jo, ELErTRic excavator for use with the creatiiead 
opeming to a small extent the 

stop-valve — passes down that side of the steam exactly in the same state in the second i‘haml>er 
neck which is left open to it by the position of as they wore in the first chamber when we In^gaii 





the steam ball, and presses upon the small 
surface of water in the chamber which is 
exposed to it, depressing it without . 

any agitation, and consequently, 5 

with but veryslight condensation, M 

and driving it through the dis- 'M 

charge opening and v'alve into the 
rising main. 

The moment that the level of 
the water is as low as the hori- 
zontal orifice which leads to the 
discharge*, t he st earn blows t hrough 
with a certain amount of violence, 
and being brought into intimalo 
contact with the water in the 
pifies leading to the dischargo ; 
chamber, an instantaneous con- 
densation takes place, ^ 

anda vacuumis, in con- _ 

Ht.quence, so rapidly ^ ^ 

formed in the newly ^ “ 

emptied chain l>er that ^ ' 

the steam ball is pulled » 1 ,.. 
over into the seat oppo- i 

site to that which it <! ' ' 

had occupud during the ' | 

emptying of the chain- '' 

Ijer, closing its _ 'i Li ^LV 

upper orifice jl;/' 

and preventing 

the further ad- ' M ^ 

mission of m 

steam, allow'ing . ^ 

the vacuum to ^ 

rushes in 

immediate- % i JIB li;, 

ly through . 

tbe suction ^ 

valve ‘l! 
and mpidly 
fills the 

chamber A - . 4.; 

agitin. Mat- 

teiaarenow 18 . **wooD** rock pbux 





11 . PUI.SOMETER 
PUMP 


our description, and the same resulls 
ensue. Tin* eliange is so rapid that, 
ev'cn without an air vessel 
on the delivery, but little 
pause is visible in the How of 
water, and the stream is, 
under favourable eireiim- 
stances, very nearly eon- 
tinuouH. The air-eocks are 
,,v introdu(*ed to prevcuit the 

^ too rapid filling of the ehain- 

liers on low lifts, and for 
otlier purpoHOH, and a very 
^ ^ litt le pra(‘t ice will enable any 
nnskilh’d workman or hoy so 
to set them by tin* small nut 
j. ^ that tlie required elTeet may 

lie jirod* iced. The action df 
the steam ball is <*ertain, 
and no matter how long the 
pump ma> have been stand- 
ing, it will start as 
^ h soon as dr^ steam ii; 

|k udmitt(d. A pulso- 

J ^ meter piiinfi is 

^ ^ shown in operation 

^ in 16 , pumping 

water from an ex- 
^ ca vat ion. 




\\ Other pumps, 

* 1 ***^* ^* Ihiiley s 

\ ^ are made iifioii 

;g great cd- 

^ *' \ vantages 

steam pipe 
ean be 
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14. ROCK DRILL AT WORK 


dredger found very useful in keeping docks clear of 
mud consists of an air compressor, placed oxv board 
a tug to blow air through a trailing pipe and stir up 
the mud at the bottom, so that it will float out with 
the tide. Bucket dredgers [as 17, by Lobnitz & Co., 
of Renfrew] are used when the material is more 
solid; and when it consists of rock, the rock may 
be broken up by dropping a heavy piece of metal, 
shod with a hardened steel point, on the Lobnitz 
system [as 18]. 

This system was used on the Manchester Ship 
Canal, and 19 shows the operation, the rock cutter 
being suspended ready for dropping through the 
water on to the rock below. The lumps are then 
raised by the bucket dredger [17], or by hooks sub* 
stituted for the buckets. The material from a 
bucket dredger is generally deposited in barges 
alongside, so that it may be taken away and delivered 
where it may be of use, or at any rate, where it 
will do no harm. Hopper-bottom barges are expen- 
sive in first cost but save their cost rapidly by the 
facility they afford for emptying mud and clay out 
at sea. 

In the Tliames, steam tugs sometimes have a 
giant rake dropped from the stem, which they 
drag through the mud that accumulates in front 
of jetties where ships are berthed, so that it 
may be carried away by the tide. This is 
very cheap, but not so effective as the pneu- 
matic dredger described above. 


can bo readily lowered as the water 
level is reduced. 

RocR Cutting. Wlien an excava- 
tion or tunnel has to be carried through 
solid rock, holes are drilled by steam 
or pneumatic drills or jumpers, such 
as 18 and 14, w’hich are mode by The 
Wood Drill Works, IT.S.A. Blasting 
cartridges are inserted to break away 
the material in portions suited to the 
quantity to be removed and the space 
which has to be cleared. 

A general knowledge of surface 
geology is of much use to a contractor 
in estimating the difficulties he is likely 
to encounter, but most contractors 
depend upon their practical experience 
rather than upon any book knowledge 
which may bo available. 

An important matter in carrying out 
engineering work is to utilise the 
material found on the spot. Such, for 
instance, as using flints, ballast, or small 
broken stone for the aggregate of con- 
crete ; burning the chalk or limestone 
for producing lime; using the rough 
stone for mbble walling, and the better 
class of stone for block masonry, and 
so on. 

Dredging Machinery. When the 
material to be removed is under water, 
suction dredgers [as 16, made by J. H. 
Wilson & Co., of Liverpool], may be 
nsed if it is soft mud, sand or silt, and 
the material may be delivered by pipes 
lo a considerable distance over the 
hanks on either side. One form of 
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16 . SUCTION DREDGER AT WORK 


Diving-bells and Dresses. For laying 
masonry blocks under water diving-bells wore 
formerly in use, but these have now prac- 
tically disappeared, as diving dresses [such 
as 20] permit of so much more freedom of 
action. The diver dresses in 
flannel for warmth, and then 
puts on the waterproof dress, 
in one piece from the ft'ct 
upwards. Lc^aden soles to the 
fwt keep him vertical when 
in the water, and leaden 
weights suspended by cords, 
are placed over his shoulders, 
to hang l)ack and front, as 
sinkers, to overcome the buoy- 
ancy of the inflated drt^ss. 

Tlie hands remain uncovered, 
and indiarubber wrist -bands 
prevent the admission of 
water there. The opening at 
the neck is surmounted by a 
helmet, screwed on, having 
thick glass windows through 
which to see. An air-pipe is 
provided from an air com- 
pressor to supply fresh air, the expired air 
escaping through valves, and a life-line is 
attached to his body by which signals may bo 
made to the surface. 

In harboui construction, this method of reach- 
ing the work under water is indispensable, and it 


is also necessary in clearing 
ol)stritctions from the roller 
path of dock gates, clearing 
the windlmre, or snore pifw, or 
perforated suction end, at the 
foot of a suction pijx^ in a dock, 
and for other practical purposes. 

The air ('ompressor us(d 
consists of a portable pumping 
apparatus worked by haiul. 
which lias to be kc])l in con 
slant motion so U»ng as the 
diver is encased in his dress. 
The pressure has to besuflicient 
to ovcrcomc‘ the bead of wat<‘r 
so that the expired air tuay b(‘ 
discharged uilhoiit peripitting 
the ingress of water, but an\ 
excess of pressure is detrimental to the diver. Ht‘ 
usually descends t o his work by a lailder, and when 
more than one diver is at work at the same time, 
particular care has to be takiui by each that the 
air-pipes and life-lines do not become entangled. 


The Contractor's Engineer. 'Phere 
are many easels arising in the course of a large 
contract where a choice of met hods is availal>l<’ 
for executing certain parts of tl»e work, and 
very large differemr(*K may occur in the cost of 
construction, according to the method adopted. 
It is here that ge^od judgment is of such 
primary importance, and large con- 
tractors usually employ a trained civil 
engineer to dire^et the actual work in- 
dependently e)f the resident enginetir 
representing the designer. An engineer 
. loses caste to some extent by accepting 
such an appointrftent, but he gains vastly 
in experience and absolute knr)wledge, 
and, with a love for his work, has a much 
more interesting life than one who merely 
site in his office and prepares sclw^mes for 
others to carry out. There is great risk 
of the latter degenerating into a com- 
mercial man, and the exigencies of 
modem competition tend to foster a 
purely business view of every new 
scheme. 
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19. LOBNITZ ROCK CUTTER, USED IN MANCHESTER SHIP CANAL 


What is an 
Engineer ? In 

the early days of 
railway engineer- 
ing, or about the 
period extending 
from the years 1 83(1 
to 1 850, almost any 
man who eould 
hold a staff or drag 
a chain could got 
emplo 3 rment as an 
engineer. The work 
was rough and 
ready, but suffi- 
cient for the pur- 
pose ; the rolling 
stock was light and 
the sptH>d slow, 
station roofs were 
on unnecessary 
luxury ; with a few 
notable excep- 
tions, bridges were 
of small span and 
easily constructed, 
and engineers' 
calculations were 
of the simplest. 
Now the engineer 
must be scientifio- 
aUy trained, must 
spend several years 
in acquiring the re- 
quisite theoreUoal 
imowledge before 
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he can enter upon 
the practical study 
of his profession, 
and must exercise 
the highest degree 
of skill for a re- 
muneration that 
represents only a 
small interest upon 
his outlay. The 
contractors in those 
days were, almost 
without exception, 
men who had risen 
from the ranks as 
gangers and fore- 
men. •Money came 
in freely and many 
fortunes were 
made. The con- 
tractor must now 
be a capitalist to 
start with, and 
he is fortunate if 
he does not finish 
with less than 
he bad at the com- 
mencement. It is 
the province of the 
sooi^ philosopher 
rather than the 
engineer to ac- 
count for all this, 
but it is interesting 
to note the facts. 

Continued 
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By JUSTIN McCarthy 


"THE reign of Augustus would certainly 
^ have made its abiding mark on civilisation 
were it only for the encouragement which it 
gave to letters and arts. The Augustan age 
designates an era in literature, and the modern 
world has frequently applied the phrase to any 
epoch which has made itself illustrious by its 
writings. It is applied in England to the reign 
of Elizabeth and to that of Anne ; in France to 
the reign of Louis XIV., and to other periods in 
different modern countries.. Augustus was a 
lover of literature, and favoured its culture by 
every personal encouragement. He was the 
patron of poets, historians, and scholars, and of 
painters and sculptors as well. Virgil, the 
greatest of all the Roman epic poets, was one 
of the ornaments of the reign. Horace is 
famous as the author of lyrical and of satirical 
poems unsurpassed in any literature. Ovid, 
Tibullus, Propertius, and others, have written 
poems which form part of the reading of every 
cultured man. Livy is one of the most pictur- 
esque, fascinating, and philosophical historians 
of any era. 

A Patron of Literature. Augustus 
made the culture of arts and letters fashionable 
in Rome. He probably inherited some of 
his love for art and letters from Julius Cfcsar, 
and, although he had not Cicsar’s capacity 
for \\Titing books, any more than for making 
great speeches, yet he accomplished as much as 
even Csesar could have done for tlie promotion 
of authorship. He set the example, and it soon 
Ijccame the fashion for the Patrician youth of 
Rome, and for all who desired to be ranked 
among the higher orders, to study the great poets 
and historians, to profess admiration for them, 
and to quote from their works. During the long 
period of comparative peace which prevailed 
w^hile Augustus reigned, there was ample oppor- 
tunity for young men to think of something 
besides soldiering, besides camps and invasions, 
and it was held to the credit of a youth that he 
took more delight in the reading of books than 
in the use of weapons. 

The Augustan Age. A whole society 
of wits and humorists, makers of verses and 
writers of essays, flourished under the influence 
and the patronage of the Court, and Rome 
seemed like another Athens in its best days. 
The spread of culture was then due more to the 
direct influence of the Sovereign than has been 
the case in later times, when a ruler has been 
called the founder of an Augustan age. In some 
of these later instances, the great poets, roman- 
cists and historians obeyed their instincts ^th- 
out special encouragement on the part of the 
Sovereign and the Court, and the age became 
Augustan because there were men and women 


then living qualiticd to make an Augustan 
age. and not U'causo there >vas a h'otttM* to 
encourage their aspirations. 

Reforms of Augustus. Augustus was, 
above all things, a practical reformer. One of 
his earliest reforms w'as the establishment of a 
census, alike of individuals and of proiHTty. 
He introduced a new principle of finance and 
taxation ; he based his taxing system mainly 
on the land and the jKTsonal jKisHesNions of tlie 
citizens, and he abolished a large numlnT of 
unequal and capricious imjiosts which bore 
heavily on the poor. The financial accounts of 
the State were kept w ith strict accuracy, and he 
introduced the practice of framing what would 
now' 1)0 called an annual State' Budget. He 
ap))ointcd the governors of all the Slate pro vinecs, 
and he personally arrang('d that the taxation of 
each province was fairly imposed, and ])r()[K'rly 
accounted for. He took an interest in t he affairs 
of the different municipalit ies. and lie established 
a police force to keep good order in the tow'iis. 
He developed, os far os poHsi])le, that system of 
municipal government which lK*gan in the 
Roman statics under the guidance' of Julius 
Ciesar. 

The population of Ronu' amounted, during 
Augustus’s reign, to considerably more than a 
million, and of these a largi' numher w'(*re miser- 
ably poor. Augustus turned his atti‘nti(>n to the 
removal of the eausi^s which Jiad helped to (U'cab' 
that pauperism, and tried to give every man the 
best opportunity of benefiting hy his jalsnir, and 
to establish a civic equality among classes. The 
especial gift which Nature had bestowed upon 
him was the gift of administration. Ho had little 
or no genius for w'ar, or ambition for eonqui'Ht. 
If ho did not inlierit any of Julius Osar's 
marvellous capacity for w^ar, he inherited much 
of his ability for civil administration. 

Frontier War*. During some of the later 
years of Augustus's reign, disturbance's arose 
on the frontiers, which compelled him for the 
time to turn his attention from that system of 
domestic government which ho loved and under- 
stood to the military work of a Roman ruler. 
There were frequent disputes going on as to the 
frontier lines of this or that outlying Roman 
province. New states forming themselves in 
Europe were becoming daily stronger, and were 
organising armies for the recovery of territory 
which they believed to be theirs hy right. In one 
of these struggles an event occurred which forced 
some words of deep emotion from Augustus, 
words which are preserved in history and litera- 
ture. There was a movement made in the north- 
west of Germany to shake off the ^wer of Rome. 
A Roman force, led hy a general named Varus, 
was sent to subdue this uj^ing ; but the 
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Roman legions had been skilfully drawn into an 
ambush by the enemy and were cut to pieces, 
Varus himself being among the first to meet 
with doack. The news of this great mishap 
brought consternation into Rome, and Aucustus 
cried out with tears the words, “ Vanw, Varus, 
give me back my legions ! Germanicus, who 
afterwards won celebrity, was sent out in 
command of the Roman force then stationed 
on the left bank of the Rhine, and succeeded 
in restoring victory to Rome. Augustus was 
greatly saddened by these events, for he regarded 
this outbreak of war as a cruel interruption to 
the peaceful glories of his later years. He 
determined for the future to make the Rhine 
the frontier of his Empire in that region, and 
thus to avoid the dangers arising from an efiort 
to establish Roman rule over undetermined 
regions, and to leave his injunction to his succes- 
sors that they should act upon this principle. 

The End of a Notable Reign. Augustus 
lived for some five years after the events 
narrated. The wars which occurred during his 
reign were, for the most part, undertaken to 
maintain those lines of frontier in foreign regions 
which his predecessors had laid down. He had 
no ambition to extend the outlying territories 
of Rome, and he was willing to make concessions 
which accepted some obvious line of natural 
demarcation, such os a great river like the Rhine, 
for the mark and the limit of Roman rule. 
Augustus died at the close of August in 14 a.b. at 
the age of seventy-six. He had ruled over Rome 
for more than forty years, and his reign was 
the happiest and the most prosperous that 
Homo nod known or was to know for many 
generations. He had married three times, 
but left no son to succeed him. His first wife 
left him a duughtt^r, Julia, who, after the death 
of her first husband, married Marcus Agrippa, 
who died in 12 a.v Augustus adopted two 
of her sons by this marriage, the elder to be 
his successor to the throne. Both these sons 
died in their youth, and Augustus saw no better 
way of securing the succession than by designat- 
ing Tiberius, the son of his last wife, Li via, by 
her former husband. 

Tiberius Cassar. The young mem whom 
Augustus adopted as his heir, and oompellcd 
to marry his daughter Julia, bore the names 
Tiberius Claudius Nero Osesar. The marriage 
was not a happy one. Tiberius had servSi 
under Aui^tus in several military commands, 
and had the reputation of being highly educated 
and capable. It was not because of any especial 
leaning towards Tiberius on account of his 
promising qualities that Augustus had deter- 
mined to make him his successor. There was 
an embarrassing vacancy in the succession, 
and Aug^ustus probably found that he could 
do nothing better than nominate for the 
Imperial position one who had a family con- 
nection with the house of Gsesar. To call into 
the Imperial circle an outsider, whatever his 
gifts, might have seemed too bold a step on the 
part of the Imperial ruler, and therefore the 
luok fell upon Tiberias. A familiar saying tells 
us that there is but one step bom sublime 
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to the ridiculous. There wore two steps from 
Julius Ciesar to Tiberius. • 

Tbe BIrtb of Christ. In the mean- 
time, during the Empire of Augi^tus, an event 
had occurr^ in a distant province of Rome 
which brought on the world the greatest change 
it has ever known in its histoiy. That event 
was the birth of Christ and the founding of 
the Christian religion. It is no part of our 
task to attempt in this course a detailed record 
of the events which are told in sacred volumes, 
are represented in the creed of Christianity, 
and have opened a new hope and faith for 
civilisation. Our purpose is to tell the story 
of the Roman Empire. The tragedy which was 
enacted in Jerusalem was enacted, indeed, 
under the authority of the Imperial Government, 
but that Imperial Government and the Roman 
people took little interest in the rise of the 
Christian movement and in the step taken by 
the authorities in Palestine to resist its in Juence. 
Many years later, Tacitus, the Roman historian, 
gave it as his opinion that although there might 
much to condemn in the creed of Christianity, 
there had been much undue severity exercised 
in Palestine with the object of suppressing it. 
ITiis manner of treating the subject only shows 
how entirely absent from the great historian’s- 
mind was any conception of the sublime influence 
which the events in Palestine were destined to 
have over the life of the human race. 

Persecution of Cbriotians. The spirit 
and the influence of Christianity soon spread 
over the dominions of Rome, and the Roman 
rulers resisted the invasion of the Christian 
religion with as much ferocity os they could 
have shown towards the invasion of some 
foreign enemy. The martyrdom of Christians 
soon came to be an event of every-day occurrence 
in the life of Romo, and the death and torture 
of the martyr were often made part of the 
spectacular entertainments for the crowd in 
a Roman amphitheatre. Not to many of those 
who gazed upon such sights did the idea occur 
that the tortures inflicted on the early Christian 
martyrs were awakening a new spirit of martyr- 
dom, and that the blood of the martyr was 
already beoomii^ the seed of {he Christian 
Church. Even in Rome the minds of some 
among those utterly indifferent to such ques- 
tioning before were beginning to ask what 
could be the real meaning and spirit of a faith 
which thus aroused human beings to make 
themselves the voluntary victims of such 
Bufferings for the sake of the new religion ? 

More and more as the days went on this noble 
spirit of inquiry was bringing those who follow^ 
it to a recognition of the fact that the world 
was then reMy for the Imrth of a new faith 
which should ^berate mankind from the sway 
of those divinities created by human supersti- 
tions, thvinitles that, when they represented 
powqr at all, represented for the most part the 
power of Imperial selfishness and the passions 
of The time had outgrown the gods and 
goddesses of a distant day. literature of an 
advanced order took as fittie account of the 
dd-worid deitieB as the earty literatui^ of a 
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more modem day would ha\^ taken of the 
fairiei| and hobgoblins whom it w'as pleasant to 
meet in fanciful poems and in grim ghcst 
stories. Jupiter and Juno, Mars and Venus 
were to such men as Virgil and Horace no mere 
realities than the “ Faerie Queene ” was to 
Edmund Spenser. The worship of the old gods 
had in that sense been completely put aside, and 
the faith and intellect of what was then civilisa- 
tion were only waiting for a fresh and a full 
revelation of the truth. The growth of 
Christianity soon made itself apparent in other 
regions as well as in the dominions of Rome, and 
it was not long before the Aix)stles began to 
proclaim their mission, and to have their devoted 
disciples ready to follow them to any sacrifice 
for the promulgation of their creed. 

The Reign of Tiberius. TiWrius had 
now, 14 A.B., begun his reign. He appears to 
have entered upon his dominion in a manner in- 
tended to impress his subjects with a belief in his 
mildness, intelligence, and justice. He had, in 
his earlier days, been accused of conduct, alike 
in his public and private life, which suggested 
cruelty and immorality, but he desired at the 
opening of his reign to present himself in a new 
character to his people. He declined to receive 
some of the extravagant demonstrations and 
honours offered to him by the over-loyal Senate. 
He had been invited to sanction the raising of 
temples to his glory and in his name, hut he 
told his enthusiastic admirers that he only 
came to them as a man, and did not claim to 
be worshipped as a god. If he did not actually 
diminish the taxation imposed upon the country, 
he did not encourage any attempt to have it 
increased, and he endeavoured to find suitable 
men to hold office as governors of the various 
provinces. Some of his military commanders 
were able men, and had won much public 
honour. One of them, Germaiiicus, who had 
already won distinction under Augustus, was 
very popular among the Roman citizens.. 

Germanicus, who was a nephew of Til>eriu8, 
and belonged to the C'a*sar family, w^as 
adopted by Tiberius. Under his leadership 
he had, during the reign of Augustus, won 
victories, which for the time appeared decisive, 
over the wliole German country between the 
Rhine and the Elbe. Like others of the C*esar 
family, he had a certain literary gift, and he 
wrote some books and composed some poems 
which were highly thought of. 

Jealousy of Germanicua. Til>crius 
soon began to show his real character. In 
the ever-growing jealousy of Germanicus, be- 
cause of the popularity and the great position 
which the distinguished soldier had already 
won, he recalled him from his most important 
commands, sent him into the Syrian provinces, 
and, according to the authority of trustworthy 
histOTians, sent emissaries of his own there 
with instructions to thwart Germanicus secretly 
in his projects. Germanicus, while still a young 
man, died in Syria, and there was a strong 
belief among his friends that he had died of 
poison, and also a shrewd suspicion that the 
poison had been administered by one of the 


af^nts of Tiberius. Even before this time 
TibtTius had committed many acts of private 
vice and public oppression. For some years of 
his reign he did not allow his real inclinations 
and his love of arbitrary imwer to show them- 
selves in his public acts; but an event in his 
life brought about a complete change in his 
conduct as a nilcr. His son Drusus, to whom 
he was devotedly attached, was in his confidence, 
and exercised a wholesome inlluence over his 
conduct. Rut Drusus had a rival in the 
counsels of his father. 

Rivalry of Sejanua. This rival was 
Sejanus, Commander of the Pnetorian guards, 
a man of iiumcnso ambition, unscrupulous 
character, and great iHMsuasive power. Sc'janus 
won more and more control ovi’r TilnTius, hut 
he found Drusus a dangerous rival in his way. 
The impression of historians is that Sejanus 
aimed at nothing short of the control of the 
Slate, and that he even ho{M'd to obtain, by 
some means, the position of EmjKTor. Drusus 
died suddenly in 2,'l and it was firmly 

believed by many at the time, and the Indief 
has found recognition in history, that Drusus 
was done to death by poison tlirough a secret 
plot of Sejanus. Tlu* d(*ath of Drusus left the 
Emperor wholly in tlie hands of Sejanus, who 
for a lim<^ played the })art of an absolute 
tyrant. This wjis the more easy for him 
iHJcause, after the death of his son, Tiberius, 
who always disliked the work of governing 
and felt out of his element in the life of Rome, 
became possessed with a desin*- to change his 
atmosphere. He withdrew to an island in 
the Ray of Naples, where he shut himself up 
in seclusion, so far, at least, as consultatJon 
Avith Rome was concerned, and left Sejanus 
free to niU? over Rome as he thought lit. Sejanus 
did his best to make himself p(>pular with the 
Imperial troops, and hanislu^d or put to death 
any who openly opposed his machinations. 

Tiberius in Retirement, Tiie news 
of these events Is^gan to r(*aeli the ears of 
Td>erius, c^vtm in his life of secluded sensuality, 
and at lasX it l)ecame apparent to him tliat ho 
must take steps if he would prevtmt the throne 
from l)€ung seized by Sejanus. So long as ho 
Ixdieved Sejanus to Ik; acting merely in the 
interests of his Ira[ierial master, Tilxjrius, 
although he knew that some of his own sup- 
porters, even some members of his own family, 
had been made the victims of merciless cruelty, 
had taken no steps to assert his authority. 
He was easily made to believe that all these 
victims had been plotting against him. Ho 
had developed that state of mind which made 
him see a secret enemy wherever be turned his 
eyes, even among his own family. He seemed 
possessed by a demoniac combination of panic 
and anger, and wherever he felt 8U8pici6n he 
made the suspected man the object of his 
merciless vengeance. He did not return to 
Rome to find out whether there were any 
foundation for the reports made to him by 
Sejanus. In his island home he persistently 
remained, employing Sejanus as his messenger 
to Rome to report him the result of the inquiries. 
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He was now in his seventieth year, and the 
longer ho lived the more tyrannical he became. 
He believed every story told to him bySejanus, 
and was thus readily prevailed upon to suspect 
his own relatives of plotting his death in order 
to share his inheritance. The widow of Ger- 
manicus, who was described as one of his chief 
enemies, was, by his orders, sent into a sort of 
penal colony, where, some years later, she was 
allowed to die of starvation. Two of her sons 
were flung into prison — one of them was either 
put to death or committed suicide, while another 
was loft to perish, like his mother, of starvation. 
The third son was allowed to live, because he 
was a mere child. All those of the family of 
Germanicus whom Sejanus feared U^cause of 
his ambitious sclicmes, or Tiberius Ixicause of 
his personal safety, w'ero thus put to death. 

Downfall of Sejanus. Then Sejanus 
took a step which brought the whole fabric of 
his ambition to the ground. He asked Tiberius 
that he might be allowed to marry the widow of 
Drusus, son of Germanicus. This request was, 
under th<j conditions of the newly-formed 
Empire, much the same as if he had asked to bo 
named the successor to Tiberius. It came as a 
flash of light upon the mind of Til)erius, dazed 
by sensual excess, by cruelty, and by fears, and 
that light reveaU^d to him, for the tirst time, the 
character of iSejanus. He refused the audacious 
request. But he did more than that. He became 
convinced that Sejanus would make the refusal 
an occasion for plots against himself, and when 
the former returned to Rome, Til)eriu8 sent his 
orders t o the Senatt* for liis arrest. That assembly 
ordered a trial, which ended in his conviction of 
treason against the Empire, and a sentence of 
death was immc^diately can-ied out. 

Sejanus had long l^eon hat«d by the Roman 
people, and they manifested their feelings by 
tearing his dead lK)dy to pieces in the streets 
and flinging the remains into the Tiber. The 
fury of the people ro.se so high that, before it 
could be stilled, the son and daughter, and some 
of the close friends of Sejanus, were put to death. 
Th(* whirligig of time brought about its revenges, 
and the deaths inflii^ted by Sejanus hod brought 
a like fate to himself and to some of his kindred. 

Rome Torn by Factions. During the 
remainder of the Emperor’s life Rome was the 
scene of inoessant disturbances, brought about 
by the rivalries of factions and the plottings of 
political parties, each ambitious to place its own 
leader or favourite on the throne soon to be 
vacant. During his closing days, the mind of 
Tiberius completely gave way. His nerves were 
utterly broken down, and he appeared to be 
threatened with insanity. His frame was ex> 
hausted by years of sensualiW, and he died on 
the 16th of March, 37 a.d. It is believed that 
he was suffocated by Macro, the Prefect of the 
PrsBtorian guards, the successor of Sejanus in 
the confidence of Tiberius. Thus closed oae of 
the most sickening stories which even the worst 
days of the Roman Empire can tell. 

The successor to Ti&rius was named . Caius 
Caesar; he belonged to the Imperial family. 


but will ever be known to history as Caligula* 
althottgh that was but a nickname given to him 
by the legions with whom he served in h& boy- 
hood, from the fact that he wore very small 
caligce, or military boots. This ridiculous epithet 
is now universally accepted, even in the g^vest 
histories, as the name of the fourth Roman 
Emperor, and is much the same as if a modem 
sovereign were to be known by the name of 
Bootikins. 

A Chaotic Reign. Not long after he be- 
came Emperor he was seized with a severe illness 
which unsettled his reason, and this is, perhaps, 
the only explanation of the acts he perpetrated 
during the remainder of his career. His reign 
had b^un in general hopefulness, and as the 
descenchLQt of Germanicus he was welcomed 
with the greatest enthusiasm by the soldiers and 
the people. Until this malady came upon him 
he appeared likely to do well as a ruler ; but 
with that change all was altered for him and 
for those he ruled. He gave up much of his 
time to gambling, and when he lost vast sums 
of money he extorted all that he wanted 
from this or that province or tovm, and put to 
death ahy leading men who endeavoured to 
resist his demands. He erected a temple to his 
o\vn honour, declared that he must be worshipped 
as a divinity, and that he had come to make war 
upon and to extinguish the old gods of his fore- 
fathers. He squandered in less than a year the 
immense treasure accumulated by Tiberius, and 
he made the amount of his expenditure one of 
his boasts ; he entered Gaul at the head of his 
troops, and plundered that province as if he were 
some robber chief. 

Caligula Executed. He once amused 
himself by constructing a bridge of boats across 
an arm of the sea about three miles wide, cover- 
ing it with earth, and erecting houses on it. The 
work being done to his satisfaction, he gave a 
banquet in the middle of the bridge, and crowned 
his joy by having numbers of his guests thrown 
into the sea and drowned. The Roman people 
became weary at last of this wretched m^- 
man, and soon after his return to the capital 
from one of his expeditions into Gaul a move- 
ment was got up against him by the leader of a 
Pra?torian cohort and other men bf influence, 
and he was murdered, or it might be more 
properly said, he was tried, found guilty, and 
put to death. The popular feeling was so'strong 
against him that his uproused enemies were not 
content with the execution of the tyrant, but 
his w’ife and his daughter, who were believed to 
have encouraged him in his crimes, were made 
to share in the vengeance, and like him, were made 
victims of a death sentence. There was no 
civil organisation in Rome at that time which 
could have rescued the State and the man 
himself from such a series of calamities. 
The struggle of rival parties was too keen to 
allow the Senate and the Tribunes, even if they 
had been ready for such a work, to resolve that 
a raging lunatic must not be left to rule a great 
Empire, and then to place the madman in 
seol^ion under humane control. ' 
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Matter and Force. All material sub- 
stances may be classed under the general term 
nto^er, but it is very difiicult to give a defini- 
tion of matter. It has been described as the 
element of resistance in the sensible world, and 
again it is that which is the subject of motion, 
or upon which force can act ; while force has 
been defined as that which produces or destroys 
motion, or which tends to produce or destroy 
it, or which alters or tends to alter its direction. 
Force and matter are so intimately related that 
they are inconceivable apart and necessarily 
involve the conception of space and time. 
Fortunately it is not necessary to comprehend 
the ultimate reality of things in order to under- 
stand the laws by which Nature works and to be 
able to utilise them in producing the desired 
results. 

Presaurea and Reactiona. If only one 
force act upon a body, motion must ensue, but 
two or more forces may be in equilibrium and 
the body is then at rest. Forces at rest are 
usually called pressures or reactions ; for instance, 
a pound weight resting on a table produces a 
pressure by the attraction of gravitation, and 
the table resists this or reacts upwards with an 


posea lu wouiQ oe seen wj ue uompreH»eu, auu wna 
compression would perhaps be more clearly 
comprehended as tending to move the weight 
upwards with exactly the same force as gravity 
pulls it down. 

Statics is the science of forces in equilibrium 
or pressures, which must be understood as free 
to move, bfit remaining at rest because they are 
balanced. The graphic delineation of forces, 
or their representation upon paper, is of the 
utmost practical importance and helps very 
considerably to reduce the labour of the 
engineer in calculating the stability of his 
structures. 

Specification of a Force. Forces 
may be represented graphically by straight lines, 
whose position upon the paper gives their line of 
action or direction ; the length of e^h line to 
any given scale represents the magnU'ude of the 
force; an arrow-head placed anywhere upon 
the line gives its sense^ or the direction in which 
it presses ; and if a force acts upon a body the 
point at which it touches is called the 
of applictUion, For example, 108 shows a body 
(A) acted upon by the forces which may or 
may not balance each other, as tests to be 
applied presently may determine. 


Parallelogram of Forces. It is a law 

of mechanics that each force produces its own 
result so that if, in 109, force 1 would in a 
given time cause a body at A to travel to B, and 
force 2 would in an equal interval of time cause 
a body at A to travel to D, the two forces 
acting together would carry the body from 
A to C, that is, it travels north a distance equal 
to AB by the action of force 1 and travels 
west a distance equal to AD by the action of 
force 2. This is the foundation of the parallelo- 
gram of forces, and it is self-evident that the two 
forces may be replaced by a third one, marked 
3, which forms the diagonal of a parallelo- 
gram two of whose sides are formed by the other 
two forces. Then force 3 is called the resultant 
of forces 1 and 2, or forces 1 and 2 are com- 
pounded into the one force 3 which w'ill 
produce identical effects. The line ACJ, which 
is equal and opposite to the resultant, is called 
the equili brant because it exactly balances the 
other two forces or their resultant. It will be 
seen that the arrow-head should be placed 
upon the resultant in the same direction as 
upon the two forces it replaces, but upon the 
equilibrant AC the arrow' should point in the 


forces have only one resultant, a single force 
may be resolved into an infinite number of 
other forces acting in an infinite number of 
directions. Generally, the required directions 
are given and sometimes one of the required 
forces. If it were desired to resolve force AB 
fllO] into two forces in the direction AC AD, 
from point B draw a line parallel to AC to cut 
AD in E and also a line parallel to AD to cut 
AC in F as shown, then force AB might be re- 
placed by forces AE and AF acting towards A. 

Parallel Forces. When a force A [111] 
is acting at point B against an extended body 
CD, and is to be resisted by parallel forces 
acting at C and D, the force at C, multiplied by 
the distance CB, must be equal to the force at D 
multiplied by the distance DB, and also the sum 
of the two forces acting at C and D must equal 
the force AB. These forces may be found by 
calculation or by graphic construction. It is a 
question of leverage. Force A multiplied by 
the lever arm BD and divided by "the lever arm 
DC will give the magnitude of the force at C, 
and vice versA. The force A multiplied by the 
lever arm BC and divided by the lever arm 
CD will give the magnitude of the force at D. 
If the system be drawn to scale, and a force of 
unit value be added beyond C and D, and 
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indefinite lines be drawn from the extremities 
parallel to A, then lines drawn from the end of 
A, through C and D, will cut of! the last lines at 
a length equal to the required forces at C and 
D, as shown. If A be looked upon as a force, and 
C and I) as reactions, then we may say that the 
sum of the reactions must equal the magnitude 
of the force, and the moments of the reactions 
must be equal to each other. A moment is the 
brief expression of a force or reaction mvUiplied 
by a leverage, so that if the force be in pounds 
and the leverage in feet, the moment will be in 
pound-foot, 'fte expression is used in this form 
to distinguish it from foot-pounds, which is the 
form for units of mechanical work in dynamics. 

Momenta of Forces. A moment being 
the product of a force into a leverage, the 
moment of force 1 in 112 about point x will l)o 
the maraitude of force 1 multiplied by its 
perpcmdieular distance to x. In a similar 
manner the moment of force 2 about x will l)o 
the magnitude of force 2 multiplied by its 
perpendicular distance to x, but in this case 


the trianfi^Iar shape would disappear, beca^ 
two of the sides would coincide exactly with 
the third side. It is important, however, to 
look upon it still as a three-sided figure, and it 
may be called a triangle in the sense that a 
straight line is the arc of a circle of infinite 
radius. The reason for taking this view will 
be seen when reciprocal diagrams come under 
consideration. 

Couples. When two equal parallel forces 
act in opposite directions, but not in the same 
straight line, they tend to rotate the body upon 
which they act with an energy equal to tneir 
moment, which in this case is the magnitude of 
one force multiplied by the perpendicular 
distance between them. They can only be 
balanced by two other forces [116] having an 
equal moment, but tending to cause rotation 
in the opposite direction. Thus the forces of 
the balancing couple may be equal to the 
original forces, or smaller or larger, and their 
distance apart will then be equal to or greater or 
less than the original distance in order to give 



the direction of the force must be produced in 
order to mark the actual perpendicular. The 
parallelogram being completed, the moment of 
the resultant 3 about point x will be equal to 
the sum of the moments of 1 and 2, and will 
tend to rotate the 83 r 8 tem in the same positive 
direction — viz., anti -clockwise. The moment of 
the equilibrant about point x will have the 
same numerical value, but, in order to be an 
equilibrant, must tend to rotate the system in 
the opposite or negative direction, or clockwise, 
round point x. 

Triangle of Forces. Turning again to 
108, if the forces are in equilibrium, we may 
remove them from their present position and 
place them in the form of a triangle, taking 
them in any order, but keeping them parallm 
to their present direction and making their 
eenaes to run consecutively round the triangle, 
as in 118 or 114 ; if they did not form a permet 
triangle, it would show that they were not in 

S *’*brium. Any number of forces mi^ bo 
in the same way— even the parallel forces 
in 111 may be put together in this way ; but 
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the same product as before. A couple need not 
consist of two single forces, but may be composed 
of two groups of forces, each having a mean 
centre of effort, at which the sum of the group 
may bo supposed to act. This will he illustrated 
in the next lesson in connection with the 
strength of beams. 

Centre of Gravity. The centre of gravity 
has been variously defined ; the simplest 
definition as regards its application to the parts 
of structures is “ that point about which, if the 
body could be supported, it would be evenly 
balanced.” It is also '' that point at which, if 
the whole mass could be collected, the equili- 
brium would remain unchanged.” 

It is sometimes of assistance to make use of 
the centre of ^vity of a load upon a beam, as 
when the load is distributed over a portion of 
the length at unequal distances from the abut- 
ments, the load upon each abutment, or the 
amount of reaction at the supports, will be the 
same as if the whole of the load were colleoted 
at its centre of gravity. 

Continued 
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Belgium — A Little France. Belgium 
(11,500 sq. miles) is a small country, only half as 
large again as Wales. Geographically, it is a 
continuation of Northern France, the flat surface 
being represented by the Plain of Flanders in the 
north, while in the south the land rises to the 
forested Ardennes. The rivers are the sluggish 
Scheldt and its tributary the Lys, and the swift, 
picturesque Meuse, coming down from the plateau 
of Langres in a forested gorge through the 
Ardennes, before it crosses the plain to the 
delta of the Rhine, which it enters, as does the 
Scheldt. 

How the People Live. Though so 
small, Belgium is densely populated. In the 
plain the whole country is highly tilled, and 
looks like a vast market garden, unbroken by 
wall or hedge. Farms and cottages are built on 
every spot which can be used without reducing 
the area under cultivation. New land is drained 
in the marshes or cleared in the forests to supply 
the needs of the growing population. Enormous 
quantities of vegetables are grown, as well as 
rye, oats, wheat, potatoes, and sugar-beet. 

Belgian Industries, llie industries are 
equally important [88]. In Southern Belgium 
many manufactures flourish on the coalfield, 
which is continuous with that of Northern 
France. Iron is also abundant. Iron industries 
of all descriptions, including machine^, loco- 
motives, and all requisites of modem engineering, 
arc carried on extensively in and around 
Charleroi on the Sambre and Li^ge on the Meuse. 
The latter makes firearms of all descrip- 
tions, and may be called the Birmingham of 
Belgium. The woollen manufacture, partly 
due to the excellent wool of the Ardennes, has 
been important for centuries. The Leeds of 
Belgium is^Verviers, east of Li6ge, where glass 
is also made. Brussels carpets are made at 
Toumai and elsewhere. In Northern Belgium 
the chief manufacturing city is Ghent, on the 
Lys, the Manchester of Belgium. It obtains 
raw cotton through Antwerp, on the Scheldt, 
the Belgian liverpool, and the water of the 
Lys has remarkable bleaching properties. The 
linen manufacture has been important for cen- 
turies. Most towns make lace, especially 
Brussels, Ghent, and Mechlin. 

A Word on Belgian Town*. Bruswls, 
, on a tributajy of the Scheldt, is a 
by, with modem suburbs. Its grand 
catheclral,. town hall (Hotel de Ville), ^d 
picturesque market-place, surrounded by fane 
old houses, recalls the ancient splendor of the 
Flemish cities, which, in the Middle Ages, were 
the busiest manufacturing and trading centres 
of Northern Europe. Hardly one of the many 


Flemish cities, now decayed, but has fine speci- 
mens of the domestic and public architectui*e of 
the Middle Ages. Even Antwerp, with its great 
docks, enormous commerce, and all that makes 
up a modem port of the first rank, its broad 
streets, and modem conveniences, its sugar- 
refining, distilling, sliipbuilding, and other 
industries, preserves in its midst the mediawal 
city which attracts thousands of tourists 
annually. Ostend is the largest of Belgian 
watering-places, and an important packet 
station, esjxjcially for Dover. 

CENTRAL EUROPE 
A Difficult Task. vSo far we have 
described regions with a geographical os well as 
a political individuality ; but in Central Europe, 
as any map shows, the btiundaries of the coun- 
tries do not correspond with any geographical 
features. The delta of the Rhine, for example, 
forms Holland, but the rest of its course is in 
Germany and Switzerland. Or, again, take the 
Alps. Following a political classification, we 
must describe the Alps of France, Switzerland, 
Austria, and Italy sejiaraiely, ns though they 
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had no connection with each other. Such a plan 
entails waste of space, as well as confusion of 
ideas. Let us, then, select geographical rather 
than merely political divisions, and begin by 
tracing the course of the Rhine from its delta 
on the North Sea to its cradle among the Alpine 
snows. This will bring us to the Alps, the 
greatest geographical feature of Europe, after 
which we can continue the description of the 
various other divisions. 

The Rhine and Central Europe. 
Let us, in imagination, stand on a commanding 
peak in the Swiss Alps and try to realise our 
position. We are, as it were, on the gable roof 
of Europe, with the land falling away in all 
directions to the surrounding seas. Looking 
north on a clear day, we see, beyond the world of 
snow-peak and glacier in the immediate fore- 
ground, low, rounded hills, forested — if we saw 
them nearer — showing as a faint blue line on 
distant horizon. These are not Alps, but 
nart of the C^tral Highlands 
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AIpR. Beyond this blue line of hills, if vision 
permitted, we should see the land gradually 
sinking to a vast plain, broken by outliers of 
the Central Highlands, and ending at last in 
the flat, marshy shores of the North and Baltic 
Seas. Across this plain we should trace the 
silver threads of many rivers, following the slope 
of the land northward to these seas. But of all 
these rivers, one, and only one, would l>e the 
child of the glacier streams sparkling in the 
Alpine valleys actually beneath our eyes. This 
river, the one link between the Alpine snows and 
the seas of Northern Europe, would bo the 
Rhine. 

Entering the Mouth of the Rhine. 

Much of Holland consists of the delta of the 
Rhine [84]. The land along the North 8ea is so 
low that the sea must Ik? kept out by dykes, and 
BO woterlogged that it must be drained l)y canals 
and puinfKd dry by windmills. Windmills and 
mf)ro windmills, canals, white houses, and green 
meadows are every traveller’s first impressions of 
the Rhine and Holland. Of course, the sea has 
devoured groat slices of such a coast, forming 
the shallow gulf of the Zuider Zee, and leaving 
a chain of sandy islands parallel to the coast. 
Across this flat region, which is largely made of 
sediment brought down by the river, the Rhino 
reaches the sea by many branches or distribu- 
taries, forming an intricate network of inter- 
Bocting channels. We might, therefore, reach 
the main stream by many routes, from either the 
North or the Zuider Zee. The usual route is by 
the Hook of Holland and Rotterdam, on the Lek. 
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in fishing. The capital, S’Gravenhage, or the 
Hague, is on the coast. Inland, a little to the 
north, is the university town of Leyden. The 
most imnortant inland town is Utrecht, from 


innumerable islands and sandbanks, is or is not a 
tributary, but it must not bo mistaken for a 
distributary. Flushing, on the island of Wal- 
cheren at its mouth, is where the pilot comeson 
board for the intricate navigation of the Scheldt 
to Antwerp, the port of the Scheldt. 

Holland, or the Netherlands. Holland 
(12,600 sq. miles) is an almost treeless, 
alluvial land, destitute of minerals or building 
stone, but fertile whore it can be drained. The 
climate does not differ much from our own, but 
is rather wetter. Oreals, hops, and sugar-beet 
are gromi. The polders, or reclaimed meadow's, 
pasture many dairy cattle, and much butter 
and cheese are exported. In some respects, 
therefore, it recalls Denmark. The Dutch are 
^at gardeners, famous for their bulbs. Whole 
fields of them may be seen in flower outside seme 
towns in spring. There are many industries, the 
raw materials being cheaply brought by water. 
The chief manufacturing centres — Breda, Til- 
burg, and Maastricht — are in the south. Rotter- 
dam, the port of the North Sea, and Amsterdam, 
the port of the Zuider Zee, both manufacture 
the colonial produce brought to their wharves 
from the Dutch E^t Indies. Amsterdam cuts 
diamonds for mmwujt wmov wnuo 

trade in butter and cheese, and, of course, engage 
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where the great river port of Duisburg is built, has 
a largo coalfield, which feeds the textile manufac- 
tures of Barmen-Elborficld. and the iron town of 
Essen, w^hero the famous Krupp guns are made. 
It also sends coal by water to I&efeld, west of 
the Rhine, with silk manufactures. To the 
south is Aachen, or Aix-la-Chapelle, a woollen 
and cotton town, on a coalfield. Dii^seldorf and 
Koln, or Cologne, the latter with the finest 
cathedral in the world, are accessible to ocean 
steamers, and their trade is enormous. So far 
both banks have been flat and uninteresting, 
though the regions on both sides are fertile and 
prosperous. 

The Rhine Gorge. At Bonn, above Cologne, 
WQ enter the famous gorge cut W the Rhine 
through the northern part of the CSratral High- 
lands, between the Eifel and the Hunsruck on 
the west, and the Westerwald and Taunus on the 
oast. Mile after mile we sail between mountain 
walls, each crag crowned by a ruined castle, 
and the lower slopes terraced for vineyards. 
At Coblenz, another great river port, the Moselle, 
from the Vosges, comes in on the west bank in 
a forested gorge between the Eifel and the 
Hunsruck. In its basin is fhA orroof. 
juebz, we oaar coaineia witu many r 
the independent Grand Duohy of 




and the old Roman town of Trier. Nearly 
ophite Moselle confluence, on the other 
hank, comes in the Lahn, flowing in a similar 
forested gorge between the Westerwald and the 
Taunus. The Rhine gorge continues to Bingen, 
where we emerge into undulating country, and 
soon reach Mainz, at the confluence of the 
Main. If we could follow up this noble tributary 
it would take us by the banking city of Frank- 
furt, the university town of Wurzburg, and the 
picturesque scenery of the Central Highlands, 
far into the heart of the Franconian Jura. We 
should certainly want to visit Niimberg, on a 
tributary, the finest mediaeval city remaining 
in Europe, and now a busy manufacturing town. 

The Plain of the Middle Rhine. 
But we must follow the main stream across 
a richly cultivated plain, 20 or 30 miles wide, 
between the distant wooded Vosges on the west 
and the still more picturesque Odenwald and 
Black Forest on the east. At the busy port of 
Mannheim a glimpse up the Neckar makes us 
long to visit Heidelberg, on a lofty crag in its 
forested gorge. The Neckar is formed by many 
mountain streams, coming down in lovely 
valleys from the Swabian Jura, which separate 
the Neckar from the Danuln?. The chief town 
in its basin is Stuttgart, the capital of Wiirtem- 
berg. The main stream of the Rhine continues 
across a land of cornfields, orchards, and 
vineyards. Karlsruhe, the capital of Baden, is 
connected with the Rhine by canal and has 
large engineering works ; Strassburg, with a fine 
cathedral, is the port for Miilhauson and other 
cotton towns of the Vosges. Freiburg lies at the 
entrance of a lovely valley leading into the 
heart of the Black Forest. We now approacjh 
Basel, or Basle, the frontier town of Sw'itzcr- 
land, a great centre of trade and railway 
traffic, about 750 miles from the mouth and 
250 miles from the source of the Rhine. 

The Rhine in Switzerland. The 
direction of the river valley now changes, 
narrowing between the Black Forest on the 
north and the Jura on the south. Above this 
it flows in a gorge betw'een the Sw'iss and Sw'abian 
Jura, leading to Lake Constance. Swift tribut- 
aries, grocm with glacier sediment, rush down 
from the snowy Alps, now seen in the distance. 
The largest is the Aar, wLich rises among the 
highest peaks of the Bernese Alps, flows through 
Lakes Brienz and Thun, past Bern, the capital, 
and then northwards between the Alps and 
Jura, receiving, among many tributaries, the 
Reuss, from Lake Lucerne, and the Limmat, 
from Lake Zurich. At Schaffhausen are the 
Falls of the Rhine, where the river leaps madly 
down from the higher ground west of Lake 
Constance. We next reach its exit from that 
lake, and are but a few miles from the Danube, 
the great waterway of Western Europe. From 
a summit between the two we might possibly 
look down on waters flowing to the North 
and Black Seas respectively, so that here, in a 
sense, east and west, north and south, meet. 
After leaving Lake Constance, with its ring of 
towns, the valley leads us south, through 
•oeneiy of increasing wildness. Swift nvers, 
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leaping down 3,000 or 4,000 ft. in 20 or 30 miles, 
rush to the roaring torrent of the Rhine, whose 
valley narrows to a wild gorge. At last, 800 
miles from the North Sea, our journey ends, at 
the source either of the Hither or of the Further 
Rhine, at a height of over 7,000 ft., among the 
grandest Alpine scenery. 

The Alps. We have now reached the 
heart of the Alps, which streU^h across Europe 
for 700 miles. We generally think of them as 
in Switzerland, but they extend west into France, 
east into Austria, north into (Germany, and 
south into Italy. 

To describe the scenery of the Alps in words is 
not easy. It varies grt^aily in different parts. In 
the limestone Alps of Austria the jK‘akH and 
pinnacles are too steep for snow to lie, and they 
soar into the sky like fantastic obelisks of many- 
eolourcd rock. The familiar S(Tnery of the Swiss 
Alps is something like this: Starting from our 
centre wo climb on food, or perhaps by rail or 
coach, up a smiling valley, Ixitween mountains 
clothed with forests of dark pine. Beside the 
road a swift torront leaps from rock to rock in 
cascade's of foam. Little villages of wood, 
w'ith great overhanging roofs to carry the 
weight of the winter snow, arc gay with vines, 
fruit-trees, and patches of maize. As we go on, 
the valley becomes more uphill, the mountain 
walls higher, the village's fewer, and the stn'am 
wilder. ITie bridges which cross it have 
canopies over them to prevent snow from 
breaking them down in winter. As we climb, 
the woods thin out, and their place is tak(ui by 
steep meadows gay with flowers of every hue. 
The tinkle of the eow-lx^lls and the little wooden 
ehec^se -houses tell us that we are among the 
high pastures, desortc*d in winter by man and 
beast. 

An Alpine Glacier. Above the meadows 
appear w alls of rock, and jM.Tlmps at the end of the 
valley a dazzling vision of snow peak and glacier. 
The grass ceases, gay to tlu; last with flowers. 
We arc at the edge of the glacier, with its lines 
of moraine, rocks, and stones, which liave falltm 
from the towering preeif)ice8 above, clearly 
marked on its white surface. Most likely its 
end is hollowed into a glittering blue iee-c.av(% 
out of which gush(*8 the stream we have IxKai 
following. If wo would reach the snowy sum- 
mits, our way lies over the rough surface of tlie 
glacier, with its torn and twisted ice, split by 
deep chasms and crevasses of giddy depth and 
dazzling blue. The party is roped together, 
furnished with ice-axes, dark spectacle's to dim 
the glare from the snow, and, above all, w ith 
good guides. Silently and cautiously, for a loud 
noise or a false step may start an avalanche 
of stones or snow and hurl all to destruction, the 
climbers make their way over glacier and snow- 
fields, or along & knife-edge of rock, to the 
summit, to behold a view no words can 
describe. They may descend on the Italian 
side, through similar scenery. The snow' and 
ice wdll not come so low as on the Swiss side, 
and in the lower valleys chestnuts will replace 
pines, and mulberries, vines, figs and other 
fruit will speak of the Sunny South. 
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Valleys and Peake 
of the Alps. To 

understand the geogra- 
phy of the Alps, let 
us first be clear about the 
famous St. Gotthard 
region, the cradle of 
many Alpine rivers. We 
reach the St. Gotthard 
Pass, the gate of this 
region, from Lucerne, by 
following the lake, and its 
feeder, the Re-uss, up to 
a height of 7,0(K) ft. A 
wonderfully engineered 
railway follows the val- 
ley to a height of »3,80() ft. 
and then plunges into the 
bowels of the mountains 
in a tunnel 9] miles long, 
emerging at the hetid 
of the Ticino valley, 
which leads down to 
Lake Maggiore, Milan, 
and the plain of the Po. 
Only a few miles from 
the source of these two 
rivers are those of the 
Further Rhine, flowing 
east, and of the Rhone, 
flowing west, while those 
of the Aar, in t he Bernese 
Oberland, are also near 
[ 86 ], Ono(^ clear as to 
these ri vers, we can easi ly 
fix the geography of tlie 
rt'st of tlu^ Alps in our 
minds. The Rhone flows 
w'cst in a great trough 
between the Borncsi* 
Oberland to the north 
and the Pennine Alps 
to the south. Zermatt, 



the needle-like Matter- «« 

horn (U,700 ft.), Monte 

Rosa (16,200 ft.) and other giant peaks, are 
at the end of valleys opening to it from the 
south. From Martigny, where the Rhone turns 
north to I>ake Geneva, we may visit the highest 
peak in the Alps, Mont Blanc, over 15,700 ft. 
South of the Mont Blanc group two rivers 
must be noted, the Dora Baltea, flowing south- 
east down to the Po, and the Isdre, flowing south- 
west through the French Alps of Savoy and 
Dauphin^ to the Rhone. Further south the 
Durance flows to the same river and the Dora 
Riparia to the Po. 

The Aar has already been traced from the 

g laciers of the Finsteraarhom (14,000 ft.), the 
ighest of the Bernese Alps, to its confluence 
wi^ the Rhine. Interlaken, between lakes 
Brienz and Thun, commands a fine view of the 
Jungfrau, the queen of the Bemeee Alps, and is 
the starting-point for their finest scenery. 
The courses of the Reuss and Rhine we also 
know. East of the Rhine is the Vorarlbeig 
district, and south the Engadine, perhaps the 
finest of all, with peaks 11,000 to 13,000 ft. 


THE basin of the RHINE 

high. The Inn flows through grand scenery 
to the Danube, between the Bavarian Alps and 
the Tyrol, with Innsbruck as its cjiief centre. 
From the Tyrol the Adige, or Etsch, flows south, 
near the Ortler group-(12,800 ft.), the highest 
part of the Austrian Alps, the only one of the 
many rivers flowing south in long parallel 
valleys which does not enter the Po. Near the 
source of the Adige is the Gross Glockner 
(12,400 ft). The scenery and direction of the 
valleys gradually change. The rivers no longer flow 
north and south, but east to the Danube, the 
largest being the Drave and Save. These eastern 
Alps form the Austrian provinces of St^ia, 
Carinthia and Camiola. From the northern 
end of the Austrian Alps spring the forested 
Carpathians, and from the southern the 
Dinario or Dalmatian Alps, which border the 
eastern shores of the Adriatic. The Apennines 
of Italy are also an offshoot from the Alps, but 
with quite different scenery. 

Some Notable Alpine PaMee. These 
axe, of course, connected with the valleys 
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86. THE ST. GOTTIIARD PASS 


already mentioned. In the centre the St. 
Gotihard leads irom the head of the Reuss valley 
to the head of the Ticino valley, thus giving a 
through route from the North Sea to the Adriatic. 
In the west the Mont Cenis, also followed by a 
railway, with a tunnel 7^ miles long through 

th(^ core 
\f o f t h 6 

Alps, 
leads 
from the 
valley of 
the Arc, a 
tributary 
of the 
Is^re, to 
that of 
the Dora 

Kiparia, a tributary of the Po, and to Turin. 
The Brenner, in the east, leads from the Inn 
to the Adige. All these give through routes 
right across the Alps. Tlie Simplon, with a 
tunnel 12J miles long, leads from the middle of 
the upper Rhone valley to the valley of the 
Toce and Lake Maggiore. Many famous passes, 
not accessible by rail, lead from one valley to 
another, but these ne^ not bo mentioned. 

• Switzerland. Switzerland (lOXKX) sq. 
miles) is a union of many independent cantons 
which grew up on both slopes of the Central 
Alps, round the lakes which fill many of the 
lower valleys, and on the plateau at their 
northern base. The Federal capital is Bern, 
on the Aar. Except on the plateau, the larger 
towns have become important because they 
command good routes across the Alps. Zurich, 
Luzern (Lucerne), Bern, Lausanne, and Geneva 
are examples. 

Climate. On the plateau the climate is 
that of Central Europe, with hot summers and 
cold winters. In the Alpine valleys the winter 
varies in severity with elevation. Winter 
snow covers the summer pastures, blocks many 
of the passes, and renders the streets of the 
hi^er vill^es impassable. 

Why Switzerland is Prosperous. 
Switzerland is a brilliant example of what can 
bo done by utilising the national resources, 
whatever fhey are. A land of uninhabitable 
mountains, with hardly any lowlands suited 
for agriculture, with no coal to feed manufactures, 
and producing hardly any raw material, it 
would seem to have small hope of prosperity, 
yet it is one of the richest countries in Europe. 
Mountaineers are generally resourceful and 
energetic, and the Swiss are no exception. 
They make the most of agriculture on the plateau, 
their manufactures are flourishing, their dairy 
industries world-famous, and they have brought 
to perfection what they call the Fremden 
industries or trade in tourists. 

The Touriet Industry. Switzerland 
discovered this industiy and makes a fortune 
by it. Everything is done to develop it. Rail- 
ways are carried everywhere, even up nearly 


per|K*ndicular cliffs, and will soon reach the 
summit of the Jungfrau itself. Well-equipped 
hotels arc built actually at the snow-line. 
Summer brings its tens of thousands of tourists, 
who enrich the army of caterers, cooks, waiters, 
portersr railway servants, and mountain guides 
who follow in their train. The favourite centres 
are the Engadine, where Davos is a sanat-orium 
for consumptives, Zermatt, in the Pennine 
Alps, Interlaken, in the Bernese OlxTland, 
Chamonix, for Mont Blanc, Vovey, and many 
other towns round the lake of Geneva, and 
Luzern and smaller towns round tliat lake 
for the fine scenery about the St. Gotthard. 

Swiss Agriculture. Agriciilturo is con- 
fined to the plateau and the lower valleys, 
where rye, oats, and potatoes are the chief crops. 
The summer is hot enoiigli. especially on Lake 
Geneva, to ripen the vine and maize, and in the 
valleys of thC southern slopes the mullH?rry and 
olive are also cultivated. Not enough food is 
grown for the population, and food -stuffs are 
largely imported. 


The Dairy Industry. With the rich 
pastures of the Upper Alps, dairy farming was 
bound to bi^ important. Many Swiss cheeses 
are famous, and the manufiu^turo of condensed 
milk is a specially Swiss industry. Notice how 
the character of a country affects even the way 
in which it pays to use milk. Other pastoral 
countries, Ireland, Dc^nmark, Holland, make 
butter their staple, but they are maritime. 
Switzerland is in the heart of Europe, and trans- 
port is difficult and costly. Cht'cse and condensed 
milk are highly portable, and do not spoil by 
keeping. Hence their seleclion. hei us never 
forget to look for geograi>hical explanations 
of this kind. 


Manufactures. I'he manufactures are 
imi)ortant, partly because the pi^ople are shrewd, 
industrious, and well educated, but also because 
then* is an inexliaustible supply of cheap motive 
power. This is furnishca by the irresistible 
force of the rivers rushing down from the Alps. 
Always important, water-power has become 
invaluable with the development of electricity 
as a motive-power. The electrical industries 
are growing all over Switzerland. 

The mountain raHways are driven by elec- 
tricity, and the nearer a town or hotel is to the 
snow-line, the more certain is it to be lighted 
by electricity. Textiles are manufactured in 
the busy towns of the plateau, silk at Zurich 
and Basel (Basle), and cotton round Zfirich 
and St. Gallon. Textile and electrioal machinery 
are made at Zurich, the industrial capital of 
Switzerland, and locomotives at Winterthur. 
Geneva, the con^nercial centre of the west, 
gives its name to the watches and clocks made 
in the valleys of the Jura, in the canton of Neu- 
ch&tel, north of the lake of that name. Lausanne, 
magnificently situated on the north of Lake 
Gmieva, is alio a busy town. 


Continued 
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By Mrs. W. H. SMITH and AZ^LINE LEWIS 


late yearB the term “ tailor-made,” as applied 
^ to ladies’ garments, has included the most 
elaborate confections, distant a^ the Poles are 
asunder from the oriffinal ideal — a plain, neat 
costume, distinguished only by the perfection 
of its fit and cut. 

To a sartorial artist the former are but 
hybrid productions, and he inclines more to the 
real “ tailor-built ” coat or gown, which may 
be considered the foundation of all good ladies’ 
tailoring. 

A Double-breasted Coat. As it would 
bo impossible to deal with all the varieties 
under tliis heading, wo have selected for our 
first example a plainly -fitting, double-breasted 
coat, as that from which the most benefit can 
be derived, and so pave the way for more 
clal)orate styles. 

Materials Required. 2^ yd. of cloth, 
54 to 56 in. wide ; yd. lining, 42 in., or 5 yd. 
silk, 22 in. wide ; J yd. linen ; J yd. hair cloth ; 
3 J yd. linen canvas ; 3 in. collar canvas ; 1 doz. 
fancy buttons ; a reel of machine silk ; button- 
hole twist. 

All the linings and trimmings required should 
be procured at a tailors’ trimmings warehouse. 
It is well to have the finest linen canvas and 
the best fine linen for the stays. 

Measurements ; Bust, 34 in. ; waist, 25 in. ; 
sleeve (centre-back to elbow), 20 in. ; elbow to 
wrist, 10 in. ; neck, 15 in. ; length of back, 
16 in. ; full length, 40 in. ; front length (najK; 
to waist), 21 in. 

The measurements are taken the same as 
those for Dressmaking [see page 186], with the 
addition of one from the najie of the neck (at 
l>ack) to the waist in centre -front, which gives 
“ front length.” The chest measure is taken 
2 in. above the bust-line. 

Working scale, half -bust; J-in. turnings are 
allowed on all seams. 


The Drafting. A sheet of bro^m paper 
will be required, 36 x 48 in. Square lines 
6 in. down from top and 4 in. in from long edge ; 
letter the comer A [68]. A to A**, one-sixth of 
neck (21 in.) ; A* to A**, } in. ; A to B, one- 
sixth of back length (2j in.) ; A to C, one-third 
(5f in.) ; A to D, length of back (16 in.) ; D 
to I> (2i in.) ; D to E (7 in.) ; D to E* (24 in.), 
or length required. Square all lines except 
waist ; D to 1 (11 in.) ; draw centre-back line 
from 1 to A, and from 1 through E line to 
bottom of coat, E^ Back line to O (on bust- 
line) one-third of bust plus f in. (6^ in) ; on 
to F, two-thirds (Ilf in.) ; F to one-fourth 
of bust (4i in.) ; F^ midway between ; F* 
to X, I in. ; back line to G, half the bust and 
^ in. ; G to H, 3 in. ; O' to I, one-twelfth (about 
7840 


1^ in.). Square line up from make J on B 
line. 

Back Shoulder. Slightly curve from J to 
A’‘, and neck from A^' to A. C‘ to J**, half the 
distance from A to C [see broken line] ; make 
a dot J in. below J‘‘, and K J in. to the right 
of dot just made. 

Square line from O to neck-line, and make 
L ; L to M, one-sixth of neck (2J in.) ; M to 
M’% IJ in. ; M“ to N, one-sixth of neck (2J in.). 

Square a line from N, one-fourth of bust, 
and make H**; N to N‘, IJ in., or half the 
distance from N to M'‘ ; curve the neek from 
H ' through N'‘ to 

Front Shoulder. Draw line from M"^ to 
J ; make 0 the length of back shoulder less 
J- in. ; drop O I in., to take off the sharp angle 
at that point. 

Armhole. CJurve from O through F'‘ and 
X to 1, and from I to K ; I to 1*^, J in. ; M* 
to P the front length (21 in.) less the back neck 
measure, as from A to A'* (2| in,). Draw line 
from ID through P, the length of coat make 
F" ; P*" to P'* (3 in.). Draw waist-line from 1 
to P. 

Side Pieces. F to F (1]^ in.) ; 1 to 2 (2 in.) ; 
curve from 2 to J'* ; where the curved line crosses 
bust-line make dot 3 ; 3 to 4 (| in.) ; 5 midway 
between 4 and I*'. 

Waist Suppression. 2 to 6 (I J in.) ; 6 to 
7 (.J in. less than 4 to 5) ; 7 to 8 (IJ in.) ; 8 to 
9 (J in. less than 5 to I‘') ; 9 to 10 (IJ in.) ; 
drop 6 ^ in. in order to make the curve on side- 
piece the same length as from 2 to J*. Curve 
from 6 through 4 to K’ irom 7 to 1, from 8 to 
1", and from 9 and 10 to 1'*. 

Now carefully measure up the waist — i.e., 
Ix'twoen 1 and 2, 6 and 7, and 8 and 9 ; total, 
7 in. Deduct the amount for tufnings — i.c., 
IJ in. — this leaves 5J in. ; plewe this amount 
J in. to the right of 10, with the inch-tape 
resting on P, and make a dot at half the waist 
measure. 

The distance between the dot and P is the 
amount to be taken out in darts, which in this 
case is 3 in. P to 11, 2| in. ; 11 to 12, width 
of first dart (1 in.) ; 13, in the centre of dart ; 
12 to 14, 1| in. ; 14 to 15, width of second 
dart (2 in.) ; 16 in the centre. Draw lines 
through the centre of each dart from bust to 
seat-lme parallel with centre-front line. Curve 
the dmrts to within 2^ in. of bust-line ; extend 
the centre line of second dart to bottom of coat, 
and make 17 ; draw lines from 17 to 14 and 15. 

Square lines down from the centre of 9 and 
10, and 7 and 8, to the bottom of coat ; make 
dots ; 10* 1 in. to the left of dot, and 9* 1 in. 
to the right. Treat the second dart in the 


same way, making 7*' and 8* ^ in. to the right 
and laft of dot. Draw lines from 9^ and 10* 
to seat-line, then curve from seat-line through 
hip-line to 9 and 10 ; treat the second dart 
the same ; draw line from 2 to the bottom of 
coat ; make 2\ then IJ in. to the left of 
2* ; draw line from 6* to 6. 

The Lapel. H to H'* 3 in. ; P to R 2J in. ; 
draw line from H** through R to bottom of 
coat, make P** ; extend B line 3 in. from centre- 
front, make 18 ; IJ in. to left make 19 ; 19 
to 20, 3 in. ; slightly curve from H** through 18 
to 20. Draw line from 20 to H*. 

The Collar. M* to S, J in. ; IP’ to T. 2 in. ; 
draw line from T to S ; S to T*, widtli of back 
neck as from A to A*’ ; 

H* to 21. 2 in. ; 21 to 
22, J in. Draw lino from 
H* to 22, and from 22 
to 'F ; square line do\in 
from F; F to 23, 2 in. 
for fall ; 23 to 24, 1 in. 
for stand. Where T 

crosses neck-line make 
N” ; curve from N^* to 2‘h 
and from N" to 24 ; and 
slightly curve from 24 

to F. 

A small dart \ in. on 
either side of P, tailoring 
away to nothing above 
and l)elow w’aist-line, is 
a great improvement 
to the figure. The 
top of dart should 
terminate 3 in. from 
bust-line and bottom 
IJ in. below hip-line. 

Tracing the 
Pattern. Place the 
drafting on another 
sheet of brown paper. 

The back should bo 
cut first . Trace from 
1 to 2 ; from E*’ 
through 1 to A ; from 
2* through 2 to J*, 
on to J, A^', and A, 
then E’’ to *2*. Re- 
move the drafting, cut out the back, and 
replace the drafting on the paper, each piece 
being cut out in the same way. 

Citrved Side Piece. Trace from 6 to 7 ; 
6* through 6 to K ; from 6* to T\ from T 
through 7 to I, and on to K. 

Under- ARM Piece. Trace 8 to 9 ; 8*, through 
8 to I* ; from 8’' to 9’^ ; 9* through 9 to I’’, on 
to P. 

Fore Part. Trace 10 to R ; 10* through 
10 to P*, on through X to O ; 10* through 
P* to P** ; centre-front from F through P to 
H*, on to M*, thence to 0. 

The Lapel. Trace from P^" through R round 
the lapel to H*. Trace the fold of lapel from 
T.to S, also the dot N^ and the inset mark for 
aleeve } in. above bust on armhole curve. Trace 
the da^ carefully. 

The Collar. Face from H* through N*' to 



24, on to F ; from N*’ to 23 ; and H* to 2*2 
on to F. 

Sleeve Drafting. Working scale, half- 
bust. 17 in. ; I in. turnings are allow'ed on all 
seams [69]. 

Take a piece of brown paper, ,30 by 16 in ; 
5 in. down from top and 1 in. in from edge, 
square two lines at right angles : letter the 
comer A. 

A to B, half working scale (8^ in.) ; B to 0, 
2 in. ; A to D, half the distance from A to B, 
less J in. (4 in.) ; D to E, same distance as A to B ; 
F, midway between D and E ; F to (1, one-fourth 
of working scale, plus 1 in. (5] in.) ; F to H, one- 
fourth (41 in.) ; F to F*, J in. ; B to I. the 
length of sleeve to elbow'. 

To obtain this, measure 
the distance from back 
line to J* broken line, 
diagram 68] ; deduct two 
seams— f.c.. J in. ; this 
leaves 6 in. ^Deduct this 
amount from the 20, and 
we have the correct length 
of slwvc, 14 in. 

A to J, 1 in. less than 
B to T (13 in.) ; J to K, 
10 in. (length from elbow 
to wrist). Square a lino 
out from K ; K to L, 
1 •] in ; L to M, on(^-third 
of working scale (5,} in.) ; 
draw' wrist-line- from 
to M, and el low - 
lino from J to I ; J 
to N, IJ in. ; N to 
N*. one - third plus 
1] in. (7 in.) 

The wrist and 

\ elbow can be imule 
smaller or larger, 
according to taste 
and fashion. 

Curve from L 
through N to I) ; 
draw lino from M 
through N* to B, 
and from N" to ( ^. 
For the top of 
sleeve, curve from I) through H and G to B ; 
and from D through F* to C ; this concludes 
the sleeve proper. 

To obtain a leg-of-mutton shape, proceed as 
follows: C to 0* one-fourth (4J in.) ; B to B* 
the same, plus i in. ; 1 in. dowm fmm B’* make a 
dot ; X is J in. to the right of dot. ( -urve from 
D, 1 in. to the right of A, through to X. 

Tracing the Sleeve. First trace the 
elbow and wrist lines, then from L through N to 
D, from M through N*, X and O to D. 

Under-part, L to D ; M through N* to C, and 
from C through F* to D. 

Chalk>marking the Pattern. I^y the 
various parts on the cloth as in 60. Should 
the cloth be faced, they must all go one 
way (not be reversed), (ihalk all round each 
piece,* then chalk the waist- lines, the roll of lapel 
as from T to S, centre-front as from P* to H*, 
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COAT DRAPTINO 




59. SLBEVE 
DRAFTING 


roand aU the darts and inset for sleeves. Inkm 
must be left on the shoulder, top of back-neck, 
darts, side-seam of fore part, and in. at the 
bottcun for tum-up ; 2 in., or more, on the 
bottom of sleeve, and i in. on the back seam of 
top part should also be allowed. Chalk-mark 
the tum-up and cuff. 

, Thread-mark all inlays, waist-lines, o^tre- 
front, lapel roll, darts, 
neck • curve, tum-up, 
position of pocket, 
according to directions 
already given for Boy’s 
Coat 

The cotton should be 
two yards in length, 
doubled and twisted. 
The twist causes the 
cotton to grip the material 
better, and prevents the 
threads from coming out. 
The facing must be 
cut from the fore part, a 
little l)elow T, a trifle above 
20, and a little wider, roimd 
the lapel. This is necessary 
to allow of the latter turn- 
ing back freely, with the scam 
underneath. If this is not 
done, the lapel will curl up 
instead of under. 

The facings must also go 
2 in. below on shoulder, and 4 in. from the 
front at bottom. [See 58 and 60.] They can be 
joined, if necessary, to ecjonomise material Should 
the cloth be firm and not inclined to ravel, the 
join can bc^ stoated with silk. [See Stitches.] 

Now slightly damp the canvas all over with 
a wet rag, and press with a fairly hot iron. Fold 
and cut as in 61. Shrink the hair-cloth in the 
same way. 

Lining. The lining must now be cut, J in. 
larger and longer than the cloth, the reason being 
that the latter is elastic, while the former is not. 
Leave the same amount of inlays, and sufficient 
for a pleat on the shoulders, and also two in front 
of armhole — i.e., one at F*, the other at the 
inset-mark. This gives plenty of room for the 
bust, and prevents the lining splitting. 

Place eaoh piece with the waist-line running 
with the thread of cloth, so as to prevent that 
part being on the bias ; if this is not done, the 
garment will be twisted. 

Then, again, the cloth itself is not always 
creased evenly, so that it is necessary to make 
sure that the selvedges are together, otherwise 
it will be found that, whilst one side is cut on 
' the straight, the under-piece is not, which is 
bound to result in their pulling one against the 
other, causing what is called a ** twist.” When 
this does occur, it is a very difficult matter to 
put right, BO the worker will see it is most 
important to carry out these instructions for 
placing before cutting out 

Before proceeding with the making, it is 
advisable to first read and study the following 
notes on machining and pressing, as the latter 
forms a most important part of tailoring, and 
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most be carried out in every detail if the garmeot 
is to be a success ; moreover, it has to be con- 
tinually resorted to from the very heginn^. 

Mnchining. Before stitdimg the seiuns 
tiie worker should see that the machine is 
perfectly clean. If it requires oiling, it should 
oe well worked to allow the oil to get into all 
the parts. 

When this is done, try the stitch on a piece 
of the same material as the garment. To be per- 
feet it should be locked in the centre, so that it 
is the same on both sides. Should the thread or 
cotton lie in a straight line along the back, the 
tension is too loose, and must be tightened by 
tuminff the tension-screw to the right — t.e., 
towards you. Should it lie across the top, it is 
too ti^t, and the screw must be turned to the 
left. When once the stitch is made right it is 
advisable to leave it so. It is seldom necessary 
to alter the foot. Should there be any veiy thick 
seams it can be raised a little by the foot lever 
while working ; this will be far better than 
altering the position of the foot. 

Be very careful not to start or leave off 
machining with a jerk or violent start, as that 
will soon throw the machine out of order, and 
lake half the service out of it ; always loosen 
the top cotton and draw out both the top and the 
under together 2 or 3 in. before cutting. 

Now as to the cottons, etc. That on the 
shuttle or bobbin should always be a size coarser 
than the top, let it be silk, cotton, or thread. 
In stitching all outside edges great care is 
needed to do so evenly 
and to keep the comers 
square or round, as the case 
may be. If the former, it 
will be necessary to come 
to a stop with the needle 
at its lowest point. The 
foot must then be raised and 
the work turned round, so 
that the stitching is quite 
square. If a rounded comer 
is desired, the lever must be 
kept up slightly with the 
left hand, and the machine 
'J' kept in motion, but worked 
I much slower while the comer 
is being turned. 

The work must, of course, 
be carefully guided all the 
while. Care and practice are 
needed to accomplish good 
mapKining . 

Preaaing. The chief ob- 
ject of pressing is to make 
the seams and inside smooth, 
and yet to preserve, and in 
^ some cases improve, the 

ABBANOCNO PATTBBir **** different parts 

ON MATEEUAL of a^aimfint 

The seams of a bodice or 
coat should be smoothed on each side of seams 
before pressing them open. If the cloth is 
thick and heavy damp the edge of seams 
with a small sponge ; this facilitates the opening 
process. 
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The iron must not be kept on too long, and 
must Be lifted up to let off the steam generated 
pressing ; if kept on too long, the oil in the 
wool will drawn by the heat of the iron to the 
surface of the cloth, which will take a great deal 
of steaming with a damp cloth to remove, and 
the cloth would need re-pressing. These re- 
marks apply to all kinds of pressing ; the newer 
t^ wool tne more oil there is in it, and the greater 
the care needed in pressing. Care must be taken 
to preserve the shape and cut of any part of 
the garment. In sleeves, avoid stretching the 
elbow. 

The seams, when laid on sleeve-board, must be 
smoothed on both sides, as already explained. 
Begin to press from the bottom to the top of 
darts, and gradually smooth the round away 
on the pressing pad described, taking care not to 
press to the front nor into the armhole ; this is 
important to preserve the shape. After the 
canvas or linen has been put into the coat, 
stretch out the shoulder seams towards the 


stretch with the left hand 1 1 in. ^ 

above and below w'aist while 
pressing ; great care should bo 
exercis^ here while doing so. 

The centre-front dart, as at P, \ 
must next be basted and \ A 
stitched, tapering it to very ) 
fine points top and bottom. / 

Now open the seams, slightly / 
damp them, and press. Tlie / 
top of darts should be pressed / 
on the pad described, over a / 
clean, damp cloth (which / 
should be folded), to press | I 

out all bubbles and give a I I iM 

rounded appearance to the P^rj, 

bust. The bottom of centre canvas 

and first darts must be 

presfjod on a bare board or cloth, the lattt'r 

fo^referenoe. 

1 he Canvas. We are now ready for the 
canvas. First cut the centre-front of dart. 


neck. and st^rge the edges together closely to make 

Great care is needed here to mak(' the waist them lie flat. If the canvas is very thin, as 

fit closely when on. If the figure is very hollow it should be, it can be seamed, 

it is best to strain out the hollow in waist-line Plac^e the right front on the table wrong side 
IJ in. above and below' w’ith the h^ft upjH^rmost; ploc^e the canvas in position 

hand while pressing this portion. ^ V J in. beyond the front of lapt^l to allow 

The Pressing Pad. Hie press- \ for padding, baste to the cloth, keeping 

ing pad is a most necessary adjunct to \ rather loose, particularly aesross the 

the outfit for ladies' tailoring to enable \ chest. Bt^ sure and slit the canvas as in 

the rounded portion of the figure to be ) diagram 61, and insert two wedges of 

dealt w'ith. It can easily be made as p canvas on the shoulder J in. wide at 

follows : \ I 1 ^ tapering to 

Cut two oval pieces of cloth, each \ I / nothing. These must Iw secun^d to the 

measuring 11 in. in length and 8 in. \ j / canvas ; then baste the bridle along the 

across the widest part. Stitch them * _ ^ ^ ^ ^ ' break of lapel, a^ from T to N". This 

together to within about 3 in., and ^‘uttino thk j^onsists of a strip of straight limm 
pack W'ell with small pieces of cloth lapel j wide, folded in half, with the 

till the pad is perfectly hard ; then S(^w' up the fold placed to that of lapt*l, which must be held 
opening. rather tight [62]. 


The Making. We can now return to 
our material. Take the right front, baste the 
darts from top to bottom, stretching the lack 
parts to meet the front, as at 11, 12 and 14 and 
16 ; they must be stitched from the bottom to 
a fine point at the top, leaving no blister or 
bubble. Slightly damp the seams on Ixith sides 

(if the cloth 
is thick), 
and press 
both sides 
on a bare 
board with 
a m o d c - 
rately hot 
iron until it 
is perfectly 
dry. If this 
is not done 
the seam 
will rise 
again, and 
no amount 
of press- 
ing will 

„ flatten it. 

68. THE POCKET Slightly 



The Lapel. J^ad the lapel to within ^ in. 
of the edge of cloth (tlu^ closer the stitches are 
the lietUT will bt^ the result) ; on no account 
must there be any ridges lic^tw'een the rows ; and 
a flne needle and silk should be used, the silk 
being drawn up lightly. 

Preparing Fronts. When this has Ixurn 
done the canvas must be pared away | in. from 
the edge of cloth. Now cut the linen stay 1 in. 
wide and long enough to go from IJ in. fieyond 
the break of lapel right round front and down 
to tlic bottom of coat. When basting it must 
be held rather tightly .3 in. on either side the 
point of lapel, as at H’, but less tightly down 
the front. Serge the inner edge of stay to the 
canvas. The outer edge must have a thread of 
the cloth taken up with the canvas. 

Place the front on the table wn*ong sid<^ upper- 
most, on a piece of cloth, if possible, and press 
all round the edge and the lapel with as damp 
cloth over. The iron must not be too hot, and 
the cloth must be wrung nearly dry. 

Now' baste the hair-cloth very thickly to 
the canvas, to keep it in position ; it must be 
slit at the shoulder and opposite the top of the 
darts. [See 61.] 

W^hen this is done a strip of linen f in. wide 
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should be basted otbt the edm to prevent the 
hair worirttig throu^^ the ou>th ; it must be 
cau^t to the canvas on one side and the hair- 
cloth on the other rather loosely. 

Now take a piece of linen 6 in. wide to button 
and buttonhole stay ; hrst press it, then place it 
i in. above the breah of lapel to 7 in. below waist- 
line. Baste to canvasloosely } in. infrom theedge, 
and secure to this with several rows of basting. 

We are now ready to the facing ; the outer 
«edge of this must first be shrunk to match the 
edge of front from T to bottom. It is safest to 
plaro the facii^ on the front and measure 
carefully from T to find how much has to be 
shrunk out. This must be done with a damp 
cloth and a rather warm iron. Place the facing 
on the right side of fore part, face to face, with 
the shoulder to the left ; baste from the bottom, 
keeping the facing easy at T to 1 in. below this, 
ana quite full round the lapel ; machine ^ in. 
from the edge, beginning at the bottom, 
round the lapel to }{“• (any seams with a 
fulness on one side must always be stitched 
with the fulness underneath). Out the edges 
even to within } in. of stitching, open and press 
the scam ; turn the facing hack, working out 
the points with a bodkin ; baste the edge of lapel, 
working the seam i in. under, so that it shall 
not be seen on the right side ; baste again along 
the break, pressing the cloth towards the point, 
and put one or two stitches more near the point ; 
this should l)o done over the band to make the 
lapel curl under ; now baste the edge below 
lapel, working the scam | in. in, keeping it 
easy at the portion marked T ; baste again 
through the centre and the outer edge. 

The left front must be made in the same way. 

Pulling Malerlal Togelher. Wo next 
proceed to put the back and side pieces together. 
In all cases the waist- lines must be kept even. 
If this is not done there will be what is called a 
'' twist. *’ The seams must be basted thickly (four 
stitches to the inch), ^ in. in from thread-marks. 
First baste the centre-backs together, next the 
curved side-pieces ; one must be basted from top 
to bottom, the otlier from bottom to top — the 
back part must bo uppermost when doing so. 

Before basting the under-arm to fore part, a 
little attention must be given to the inlays. 
The edges must be damped and stretched on the 
sleeve-board with a warm iron, great care being 
taken to keep clear of the threi^-marks, as the 
edges only are to be stretched until they have a 
wavy appearance. If this is not done the inlay 
will contract the outside. 

Having stretched the edges, baste the under- 
arm to fore part and shoulders, remembering 
to stretch the latter towards the neck when 
basting to the back shoulder. 

The coat is now ready to try on. If the 
measurements have been taken correctly, there 
should be very little, if any, alteration required ; 
but, should any be necessary, it must be made 
at the shoulder and under-arm seams. 

When the coat has been fitted, the seams 
(with the exception of the shoulder, which must 
have the basting removed and be left free) 
must be stitched wiUi silk. 
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Remove the bastiiig very eareMly, otherwise 
the clothe wiU be damaged ; press the ^Hearns, 
stretching 14 in. above a^ bek^ waist, to midm 
them fit in the hollow and fall fre^ on the hips. 

Now turn the bottom up to thr^-maiks 
baste. 

This can either be stitched to matdi the fronts 
or serged to the cloth. If the latter, it must be 
deme with a fine needle and silk, and only a 
thread of the cloth taken up, as on no account 
must the stitches show on the right side. Serge 
the bottom of facing to the inmy neatly, am 
the facing to the canvas. Tom back the lapel 
in its proper position and fold the edge of 
front b^k from centre-line ; this is to prevent 
the facing being tight. Remove the basting 
of fore-part, except the centre-line. Stitch the 
edges close to the edge and at least 4 in. 
from first row. Now space the buttonholes 
and work them. . [See lesson on Buttonholes in 
Boys’ Tailoring.] ’Six should be worked 2 in. 
apart, the first being level with T and J in. 
longer than diameter of button. 

To obtain the positions for buttons place the 
right front over the left, with the centre-lines 
directly on each other, as from H to P. Mark 
through the eyes with a piece of chalk, which gives 
the correct position. Now turn the right front-back 
from centre-line to get the position for the other 
set of buttons ; mark through the eyes as before, 
and place a thread-mark in each chalk-mark. 

The buttons on the left front must be sewn 
on as already described in Boys* Tailoring — 
W'ith a stem. Those on the right, however, do 
not need a stem, as they are only for ornament. 
The buttons must not be sewn on until the 
final pressing has been given. 

If pockets are required, they can now be put 
in. and should be of the jett^ or piped kind, 
which are made in this manner. 

The PocKels. . For the position and shape 
of the opening, see 58. First make a heavy 
chalk- line along the opening 5 in. long ; take 
a piece of cloth not less than 2 in. wide 
and i in. longer than the opening ; place 
this over the chalk-mark face downwards, and 
pat well with the hand ; raise the piece of 
cloth, and you have the correct shape of opening. 
This is for the piping, and should bo cut 1 in. 
wide below the impression ; cut another jnece 
to match, for the top ; place a linen stay on 
wroi^ side of opening on the thread-marks, f in. 
on either side ; baste all round, turn the coat 
over, place the two pipings above and below and 
quite close to thread-marks [68] ; baste to coat. 

Now cut the front of pocket 6 in. square, 
cut the top same shape as opening, leaving 1 in. 
at each end, which must be curved, as in 
68. Place this on the lower part of pocket, 
ci^ed to curved edge, baste together, and 
stitch ^ in. above and below opening. 

Before turning the pocket through stitch the 
bottom of pipii% to the pocket, cut the opening 
between the stitching to within ^ in. of each 
end, and nick the comers, as in previous lessons; 
turn the piping through, work the comers even, 
press the seams and baste the piping of lower 
edge back. Treat the top in the some way. 



MKSS 

Now take the back of pocket, which must together on the same lines as the coat itself, 

be 1 in* longer than the front, stitch a cloth keeping the waist -lines together. The backs, 

facing in. wide along the top, as described for curved side pieces and under-arm pieces should 

boys’ pockets, place on the wrong side of open- be. basted and machined, then basted to the 
ing 1 in. above, facing underneath; baste in coat, waist-line to waist-line. Place front 

position, turn the coat over, stitch the top of lining on the facing; baste on “easy,” with 

pocket from, end to end as close to the piping as the edge of coat towards the worker, keeping 

possible. A second row of stitching can bo made, very full across the top of darts ; baste and 

if desired, to match the fronts. secure with back and fore stitch [see Stitches, 

Now turn back the back of pocket, and stitch Boys’ TAiiiORiNo] ; remove and baste carefully, 

the lower edge to match the top ; turn the coat It is advisable to cut the threads here and 

over, baste the front and back of pocket together, there; turn the lining over, and give a thumb 

taking in the linen stay each end and round press, bringing the lining a little over to hide 

the comer. Machine all round, beginning and the stitches. Baste the darts to the darts 
terminating J in. on each side of opening. of coat, and waist-line to waist-line, fulling the 

Turn the coat over and stitch the corners, as lining a little towards the facing. Turn in the 

shown in 64, both to strengthen and to give them edge of fore part, place over 1 ho under-arm seam, 
a neat appear- waht-line on waist-line ; baste the bottom, and 

ance ; remove • place. 

the basting, and After inseiling the linings, baste and machine 

close the opening shoulders; remove the basting, open and 

with three or four • ' presa well, stretching towards the nock ; baste 

stitches taken ■ the canvas to the shoulder scam, well stretching 

thro ugh the ^ .y'' it ; baste the lining over the canvas. 

piping. The Collar. Procure the proper linen 

Now give it a \ • canvas, cut on the bias — not quite on t he cross — 

good pressing on ' i*o(!KKT opening directed for Boy’s Coat, then place t he pi*,tt orn 

the wrong side, on the canvas, chalk-mark all round and along 

with a damp cloth over, to make the edges of the created row. Two pkxics will be required, 
opening as thin as possiblo, also two pieces of cloth on the bias, for the inside 

Place a piece of dry linen over the front facing, collar. Cut the pattern, allowing j- in. extra 
with the lapel turned back in its proper position, on the cloth all round, and mark tlie crease wit h 
and press well with a warm iron. chalk, both in canvas and cloth. The material 

Should there be any shine on the right for the inside collar — which is the part wo have 
side, caused by the pressing, take a piece of to turn our attention to first — may bo either of 
linen, wrung as dry as possible, and a warm theeamcas that of coat — thin Melton — or Italian 
iron, and go over the shiny parts very care- cloth of the same colour. 

fully. On no account let the iron rest on the Overlap the centre seam of canvas and haste 
cloth an instant, but lift it up and down all the with small fetitches, to hold together ; run a 
while. Remove the linen, take a clothes-brush thread through the chalk- mark of crease, i)laco 
with an unpolished back and pat all over the the canvas on the table or sleeve-board, with 
parts pressed, to prevent the steam from rising, the stand towards the worker, 
then lightly raise the nap with the brush. Now press the edge of stand back with a hot 

The Linings. The greatest care should iron until it lies flat on the fall, slightly stretching 

be exercised when basting linings inside coat, outside and shrinking in the crease (the 

as here we have one of the chief difficulties crep^se must not be stretched, or the collar will 
in ladies’ tight-fitting garments. As in the case stand out at the back of the nock when on), 
of outside cloth, so it is with the linings ; the Inside Collar. Place the can\as on the 
curves and ease in length and width mmt be cloth, with the crease-rows together; run a 
fairly equalised along all seams and over all thread through the crease of both canvas and 
portions of the body-pieces, as, if this is not cloth, to hold together. 

attended to, the garment will be contracted, and Machine the j-tand with several rows of the 
twist in every direction, quite ruining the fit. stitching ; the closer the rows are together the 
There must be an ^ in. pleat in the centre-back better, the object being to give firmneiis to that 
and shoulders, and two or three small ones round i>ortion of tlie collar. 

the front of the armholes. Each piece must bo The object of the padding [see Boys’ Tailor- 
quiteeaey in width and length, particularly in the ing] is to make the collar turn inwards, so the 
hollow of waist and across the bust, and should canvas is put on somewhat fuller than the inside 
be nicked 1 in. above and below waist. collar to obtain this result. 

The seams of the linings should in all cases It is absolutely necessary that the crease - 
follow exactly the lines of outside seam. In rows should be kept together throughout the 
basting allow each piece dealt with to lie making of the collar, and the padding must be 
smoothly in front of you, and, in Siddition to done as thickly as possible, starting at the 
basting in position, baste them thickly along the crease and leaving the cloth clear J in. all round. 
Eeams previous to felling in position. When this is done, a drawing-thread should be 

The linings can be made up separately if run through the crease-row and drawn tij^t 
desired, in which case they must be hasted though not too tight — to prevent it stretching, 
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UP ROOTS 


machine is decided upon, the buyer should learn 
from seller to appreciate the value of every 
worki^ part, and how to take the machine to 
pieces for the removal of breakages, and for 
replacing wearing parts. The farmer should, 
indeed, master me mechanism of the binder, 
and especially learn how far he can him« 
self repair it, and when it becomes necessary 
to call in the aid of a skilled mechanic. All 
wearing and other parts likely to be required 
during harvest 
should be kept on 
hand, and especially 
the knife sections, 

Ungers, rivets, nuts, 
screws and sheets. 

The ordinary 
reaper cuts com in 
a similar manner to 
the self-binder, re- 
volving sails sweep- 
ing it on the ground in untied sheaves as it falls 
on the platform, leaving it to be tied by hand. 
This machine, although heavy to work, is less 
complicated, and is useful where tying is 
impossible. A combined grass mower and 
reaper is made by some firms, removable parts 
being attached for cutting com ; a second man 
rides with the driver, and sweeps off^ the com 
by hand in sheaf -size lots as it is cut.' In each 
case wearing parts should be in stock, the 
machine regularly examined, cleaned, oiled, 
painted where necessary, and always in 
workable condition. 

Potato Raisers. There are several imple- 
ments or machines in the market which are 
intended to raise the potato crop with expedition 
and completeness. The simplest is the ridging 
plough, to which a specially square-pointed head 
and breasts are attached. When at work the 
point of the implement passes beneath the tubers, 
which, with the soil, are thrown right and left, 
ready for picking up. A more elaborate machine 
is made with a broad, horizontal blade, which 
passes beneath and lifts the potatoes, with the soil 
and haulm attached, and which are separated 
by revolving tines at _ 
the back of the machine. 

Better and quicker 
work is performed than 
with the plough, which 
necessarily leaves some 
tubers in the soil, these 
being recovered only, 
but not always en- 
tirely, after harrowing. 

A still more elaborate and costly potato raiser, 
made on a similar principle, lifts the tubers 
clear of the soil, raises, sorts, and bags them at 
one operation. It is questionable, however, 
whether it is really economical in practice to 
bag potatoes which have not been allowed to 
remain exposed to the sun and air to dry before 
picking and bagging. . 

Drills. Drills are made in great variety, 
but chiefly on two principles. In the cup drill the 
seed receptacle is carried between two wh^ls, 
* second pair of wheels in front being chiefly 
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employed for steering. Passing through the seed 
receptacle is a rod upon which are discs fitted 
with small cups. When at work and in gear the 
rod revolves, the seed is picked up by the 
cups from beneath, and dropped into vortical 
cylinders, and thence into somewhat heavj^ metal 
coulters, which are drawn through the soil, in 
which they make narrow furrows, into which the 
seed is deposited as they pass along. Cups of 
various sizes are employea ip accordance with 
tho variety of seed 
used, while the quan- 
tity sown is regulated 
by the aid of cog- 
wheels, which are 
changeable, and 
which increase or 
decrease the revo- 
lutions of tho cups 
as may bo neces- 
sary. The cup drill 
does not sow exceptionally large or small seeds, 
such as beans or grasses, the sys^m of regulat- 
ing tho quantity ^lor acre is imperfect, and there 
is no possibility of measuring the area sown. 
The drill, too, is cumbersome and heavy in 
draught, and therefore slow in work, while it 
requires more horses and men than should be 
essential. On the other hand, tho force-feed 
drill is of lighter construction, drawn by two 
horses instep of three, and worked by a man 
and a boy. A larger variety of seed can bo 
sown with greater accuracy and speed, and tho 
area sown can bo measured. 

The Mangel-drill. Small drills, drawn 
by one horse, are employed for mangels, and 
here specially-formed rollers are attached to fit 
tho ridges beneath tho surface on which tho 
seed is deposited. Large numbers of farmers, 
however, employ tho cup drill already ref(^rred 
to, but in this case tho ordinary receptacle is 
removed and replaced by one of larg(*r size, 
wiiich takes both seed and manure, which arc 
simultaneously drilled. Here, again, however, 
tho machine is still more cumbersome and 
inadequate. The sowing of grass seeds by the 
■ I L -1 separate attoch- 
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ment is practically 
impossible with the cup 
drill, but the jiractico is 
followed where tho force 
feed drill is in use. The 
writer has long advo- 
cated the manufacture 
of a combined machine 
which, having 
the seed — both com and grass — when required, 
harrows it in at one operation ; but, so far, no 
such labour-saving machine has been produced 
which comes up to the requirements of the case. 

The seed- barrow is an implement composed 
of a very long, V-shaped box with a lid, which 
is divided by partitions into compartments 
[p. 872]. At fixed distances there are discs 
with holes of various sizes, either of which are 
opened in practice in accordance with the 
quantity and variety of seed used. Passing 
through the length of the box is a rod upon 
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which oirciilar brashes are fixed. ' When in 
work these brashes revolve and posh the seed 
throogh the holes opened for the purpose. The 
seeds sown by the seed-barraw are nasses and 
clovers, the implement being wheeled across the 
field by hand. There is, however, no system of 
regulation beyond that referred to, which is 
primitive and unworthy of advanced agricultnre. 

Thu Thrwahing Machine. The threshing 
machine is large and heavy, but cleverly c^- 
struoted ; it is mriven by a steam-engine, to which 
a belt is attached. The machine is placed beside 
the com rick, the sheaves or ^oose com are tossed 
on to the platform, passed into the machine by 
the fe^er, the grain is removed from the ears, 
screened, and in due course shot into a sack 
suitably placed to receive it. Simultaneously 
the straw, cavings, chaff, and rubbish — chiefly 
dust and weed seed<->are deposited outside, while 
the tail, or inferior com, passes into a second sack. 
It is seldom that a threshing machine is found 
upon a farm, the practice being to hire it when 
required, on conditions which vary more or less 
in accordance with the practice in the district. 

The Straw Truaaer. The straw tmsser is 
now made for attachment to the thresher, so that, 
when required, the straw may be tied in trusses 
for sale as fast as it comes from the machine. It 
is costly, but is frequently obtainable on hire from 
t hose persons who lot out 
threshing machines. 

Preaaea. Hay and 
straw presses are now 
comparatively numer- 
ous, and are made for 
both sUmm and hand 
power, the smaller hand- 
machine enabling a 
capable workman to tic 
a large quantity of hay 
— for which they are 
chiefly used — in a day, 
string being employea instead of hay or straw 
ban(£, which occupy much time in making, while 
the pressed hay occupies much less space on the 
waggon and in the railway track, and conse- 
quently costs less for conveyance to the buyer. 
It is important that the hay press should be strong, 
and that a weighing apparatus should be attached. 

The Weighing Machine. The weighing 
machine is chiefly employed for granary work, or 
for checking the weight of cake manure and seed. 
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A THBESHTNQ MAOHINB 


A POTATO BAI8EB 

On some farms a weighbridge for weighing 
stock forms part of the equipment. 

The Winnower. Before delivery the 
already threshed com is passed through the 
winnower, that it may be further cleaned and 
dressed, and that in consequence the sample may 
be finer, and realise a higher price. The blast of 
this machine should be sufficiently effective to 
remove what is not rejected by the screens and 
riddles, especially in the case of barley. Hand 
samples of dressed and undressed barley, wheat, 
or oats, plsbced side by 
side, will show the im- 
portance of the process, 
two or three light 
grains being sufficient, 
in the buyer's eyes, to 
warrant a reduction in 
price. 

The Mowing 
Machine. A lieces- 
sary implement on all 
farms, the mowing 
machine is used for 
cutting grass, clover, lucerne, sainfoin, and mix- 
ture j [p. 1629]. The knife works on the pmciple 
adopt^ in the reaper, the crop being laid in even 
swathes. It is important that the mower should 
be at once light and strong, and among the many 
makes in the market it is now somewhat easy to 
obtain what is required. 

The iiorse*raRe and Hay-drag. Made 
in two forms, it is desirable that the horse- 
rake should be as wide as possible, in order that 
a considerable sweep may be taken at one opera- 
tion [p. 1630]. Owing, however, to the limit of 
the width of gateways, it is necessary that the 
wider rakes should be expansive and contractive 
at will, and thus it is that we have the telescope 
horse-rake. The machine should be light, suit- 
able to one horse, and so simply constructed 
that the hay, when raked, may easily released 
bv the driver. The tines should be flexible, and 
all parts easily replaced when necessary. The 
horse-rake, which is used for both hay and com, 
is now supplemented by the hay-drag, which is 
drawn by a team of horses, one at each end of the 
implement. The strength employed enables the 
driver to collect a very &rge quantity of hay, and 
to deliver it at the foot of the rick if : 
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The Raymelier and Swathe-turner. 

The haymaker is an implement upon which are 
a wamber of revolving tines or spring teeth» which 
pick up the partially- 
made hay, lift and 
toss it into the air. 
Tl)e machine praotic- 
allv supersedes the 
old-fashioned and still 
common method 
adopted by the work- 
men with the hayfork 
[pp. 1^, 1631]. 

The swathe- tumor 
is a comparative new 
machine, which, the 
upper side of ▼ the 
newly-cut grass being 
dry as it lies in swathe, 
turns it over cleanly and rapidly, that the under 
side may be dried also. This machine is one of 
the most important and valuable on the grass 
farm. 

The Hay-loader. A machine of Ameri- 
can invention, the hay-loader is 
intended to pick up bay as it 
lies in windrows and elevate it 
to the waggon, thus dispensing 
with a couple of men [p. 1632]. 

Its work is rapid and useful, 
but the land still needs raking 
in the ordinary way. 

The Elevator. The ele- 
vator is a large implement, , 
worked by the aid of a horse, 
which conveys upon metal- tined 
carriers travelling on endless ^ 
chains the hay or straw from 
the ground or the cart to the 
top of the rick which is being 
built. It is a labour-saving 
implement of great value, al- 
though costly in the first 
instance [p. 1629]. 

The Plough. The one im- 
plement without which arable land culture is im- 
possible is the plough [p. 1229]. The number of 


ROOT PULPEE 


The l^ugh 


power, and as quickly as poesi 
selected should be one in which the wearing parts 
of the breast, as well as the points and fins, 
should be replaceable. It may he that a double- 
furrowed plough will prove tl» most eooncmioi^ 
and that three or four horses, driven by one man. 
will do as much work as two pairs of horses and 
two ploughs driven by two men, or that a 
riding pk^h will better satisfy the ploughman, 
and mconrage him to do more or better work. 
It is time that the cumbersome ploughs employed 
in Kent and other English counties were re- 
placed by the modem iron and steel ploughs, 
which do more, if not better, work, wath less 
draught. Additions for skimming, sub-soil- 
ing, and broad-sharing should, if possible, be 
obtained for attachment to one and the same 
implement. 

Harrows. Harrows are of various forms, 
sizes and weights [p. 1231 j. Seed-harrows 
are light in structure, sharpened tines being 
fixed with nuts to iron frames. A set usually 
consists of three or four distinct harrows linked 
to a wooden bar, to which the draught-chains 
of the horses are attached. 
Heavier harrows for working 
down the soil and preparing 
a seed-bed are made both with 
iron and wooden frames, the 
latter sometimes being very 
clumsy. Drag - harrows are 
provided with bent tines, which 
enable them to pierce the 
ground to greater depth, and 
thus break up clods which are 
almost or entirely buried. 
Chain - harrows fp. 1379], made 
in various forms, consist of a 
number of iron links, which are 
usually provided with points 
on one side. These are in- 
tended for work on grass- land 
in spring, and, as occasion 
requires, on arable land, espe- 
cially where it is nwessary to 
collect weeds and other materials brought to the 
surface by sharp-pointed harrows. 





excuB^ if he becomes confused and finds selec- 
tion difficult. Having, however, decided upon 
the type and the maker, his wisest plan is to ask 
that a skilled workman may be sent to the farm 
with a suitable assortment, and that each may 
be tried on the land, for much depends upon the 
selection of the best and most suitable imple- 
ment. Something may be learned by examining 
the work performed on neighbourag farms if the 
soil is similar, and noticing the principle adopted 
Again, when several ploughs are being tested, it 
is well to invite neighbouring farmers of experi- 
ence to witness aria criticise the work, and to 
compare it with their own. The object of plougl^ 
ing is chiefly to prepare a seed-b^. To this end 
the soil may be ploughed sufficiently deep and 
laid up so that it will pulverise as perfectly os 
possible. It is also important that the work 
should be done with as little draught or waste oi 
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with curved tines intended for entering the soil, 
reducing the size of the clods, preparing tilth, 
and removing weeds, cultivators, grubbers, anti 
Bcuffiers, are made in various forms and sizes. 
In some cases modem cultivators are combined 
tools — broadshares for paring the surface, hot's, 
and duck-foot shaped points being provided for 
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replacing the tines as occasion requires. The 
tines, like Uie other wearing parts named, are 
raised from the ground by the aid of a lever 
when the implement is out of work. More 
recently flexible or spring-tined cultivators have 
been introduced. 

Rollers. The roller is made in several 
forms, the modem implement being of iron 
I p. 1843]. The weight, width, and diameter of the 
roller depends upon the work it is intended to 
perform. It is made to resemble a whole 
cylinder, or a cylin- 
der in sections, or it 
may consist entirely 
of rings, each of 
which fits loosely on 
an axle. The clod 
crusher, another 
form of roller, con- 
sists of rings, which 
are serrat^. The 
roll 3r is used on 
grass- land intended 
for hay, on arable 
land after sowing, 
and on land in pro- 
cess of cultivation 
at various stages, 
when it Ijocomes 
necessary to reduce 
the coarse soil into 
fino tilth. 

The Grinding, 
or Grief -mill. 

Used on most farms 
where steam is em- 
ployed, the object 
of the grinding, or 
grist-mill, is to 
provide the meal 
intended for feed- 
ing stock in general 
and for crushing, 
bruising, or ki bbling 
oats, maiz(\ barley 
or wheat. In most 
instances the wear- 
ing parts of grist- 
mills, which are 
easily replaced 
when worn, are 
made of steel, but 
w'here the workman . 
in charge is able to dress his own the stone 
mill is found the most satisfactory. 

The Pulper, or Slicer. The pulper, or 
sheer, is intended for cutting up mangels and 
swedes into pulp, slices, or finger-pieces in the 
preparation of a stock ration. The knives 
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The Chaff-cutter and Cake-^breaker. 

The chaff-cutter cuts hay and straw into sj^wt 
lengths, either by hand, horse, or steam power. 
The material is placed in a wooden trough, 
drawn forward by the action of spwially made 
rollers and under the revolving knives, which, 
fixed on a fly-wheel, pass rapidly over the face 
of the pressed fodder. It is now essential, to 
comply with the law, that a chaff-cutter should 
be so constructed that it is practically impossible 
for the workman feeding it to meet with harm. 

The cake- breaker 
is a machine in- 
tended to crush 
into small pieces 
the hard linseed, 
cotton - seed, and 
other cakes which 
are used for stock. 
As each cake is 
passed into the 
machine it is 
seized by the 
spiked rollers pro- 
vided for the pur- 
pose of breaking it 
down. In the best 
machines there 
are two pairs of 
rollers. 

On every farm 
there are many 
minor implements 
and tools which are 
essential, one or 
more being in 
demand on almost 
every working day. 
These include hand 
and drag rakes 
necessary in the 
hay and corn field ; 
a hay-knife for 
cu tting hay or straw 
from the stack; two 
or three scythes, 
with stone rubbers ; 
a grindstone, which 
should be of the 
best make obtain- 
able ; a weighing 
machine, with a 
guard intended to 
hold up a sack of corn ; milking- pails and stools ; 
cattle- chains ; stable equipment, including corn- 
bin, sieves, brushes, curry and mane com^ ; 
lanterns, forks, shovels, brooms, spades, hoes, 
and rakes for fine work; beetle and wedges 
for splitting timber ; an axe ; a cart- jack ; 
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[p. 1842] should bo reversible or easily replaced, various simnners ; tools suitable for hedging, 
and the machine should be one which cannot cleaning oitches, draining, the mending of gates 
clog. The knife discs are usually vertical, but a and fences, and painting of waggons, carts, 
machine now exists in which they arc horizontal, and the various implements of the farm. 

Continued 
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Adminlsterinc the Poor l^aw. With 
a single exception, our survey of the muni- 
cipal selrvice is now complete. Hitherto we 
have been concerned mainly with the councils 
of the various counties, boroughs, and districts, 
each of which bodies, as we saw, is elected for a 
variety of purposes connected with local govern- 
ment. The boards of guardians, whose work we 
are now to consider, have no direct relation with 
these authorities, and are entrusted with no 
such general powers. They are elective bodies of 
a quite special class, charged with only a single 
function, but that a very important one — 
namely, the administration of Poor Law relief 
to the destitute poor. 

The guardians of the poor, indeed, are the 
unpaid official almoners of the nation's charitable 
doles to those of its population whom adverse 
conditions prevent from supporting themselves. 
Under the strict direction of the I^cal Govern- 
ment Board, the funds raised for this purpose by 
means of the Poor Rate are administered by the 
guardians through the agency of a large stall of 
officers of various grades. 

Indoor and Out Relief. The help thus 
rendered to the poor is of two classes. Outdoor 
relief, in the form of weekly grants of money, 
food, firing, and free medical aid, is sometimes 
granted in cases of temporary want, and is also 
given under certain conditions to enable the 
widowed, aged, and infirm to keep the grim wolf 
Hunger from their doors. For the rest of the 
sad army of poverty there is the system of indoor 
relief, comprising various institutions in which 
the djestitute are housed and cared for. In addi- 
tion to the workhouses, they include cottage 
homes and schools for the children, infirmaries 
for the sick, asylums for the insane, and casual 
wards as purely temi^rary shelters. This main 
distinction between indoor and outdoor relief 
runs through all Poor Law matters ; and, as we 
shall see, it affords a convenient means of classi- 
f^ng the various members of the staff employed 
by the guardians. 

The Problem of Relief. The develop- 
ments of the past year or two have awakened 
unusual interest in the problems of pauperism, 
and every thoughtful reader must have reflected 
on the grave responsibilities with which the 
guardians of the poor are entrusted, and the 
heavy cost of the pauper to the State. The growth 
of the Poor Rate, the classification of workhouse 
inmates. Poor Iaw labour colonies, the treat- 
ment of tramps, the wisdom or unwMom of 


importance of the Poor Law service if we con- 
sider for a moment the latest official returns ot 
pauperism. 

These show 273,386 indoor and 575,613 out- 
door cases receiving relief in England and Wales., 
which gives a total of 848,999 persons (including 
almost exactly a quarter of a million children) 
maintained at the public expense. During the 
last recorded half-year, their cost amount^ to 
£7,096,847, made up as follows : Indoor main- 
tenance, £1,769,607 ; outdoor relief, £1,576,865 ; 
support of insane paupers, £1,17^572 ; salaries 
of officials, etc., £1,203,920 ; and other charges, 
£1.367,883. 

The Service ae a Career. The item for 
officers* salaries reminds us that it is time to turn 
from more general considerations to discuss the 
aspect of the Poor Law service in which we are 
specially interested — namely, the prospects it 
affords as a career. 

Excepting always the medical section, it must 
be admitted that the attractions of this branch 
of municipal work, for men of real ability and 
ambition, are somewhat scanty. The service, as 
a whole, suffers from lack of organisation and 
system. There are no educational tests prescribed 
for candidates on entrance, and no suitable 
qualifications by means of which an energetic 
subordinate officer-may demonstrate his fitm^ss 
for advancement. The complaint is general 
throughout the service that many efficient 
officers remain for weary years, not only without 
promotion, but without even the smallest 
advance of salary to reward ability or encourage 
endeavour. Further, while posts of distinctly 
inferior grade are properly remunerated, there 
are few appointments of intermediate worth, 
and still fewer really valuable prizes. These 
defects combine with the popular outcry 
against the burden of the Poor Rato to keep 
stipends small ; and the general level of salaries 
for clerical and executive work under the guar- 
dians is certainly lower than that prevailing 
under the local councils. 

An Expert** Views. In connection with 
this matter, it should be mentioned that a power- 
ful voluntary organisation exists in the service, 
under the title of the National Poor Law Officers’ 
Association, for the dual purpose of increasing 
the efficiency of officials and of improving their 
status. A former President, Dr. JaipesMilward, 
of Cardiff, has expressed himself so justly and 
wisely on the prospects of the service that his 
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among the branches of the public service in not 
providing a career for its members. In our Civil 
Service generally the prospect of promotion is 
active in stimulating the official to do his duty — 
and a little more. iTnfortunately, here there is no 
such motive. No matter how able, zealous, or 
efficient an officer may be, he never passes 
from one grade to a higher. There are no prizes 
in his profession.” 

Uninvltinf Proapecta. That the state 
of things thus sketched calls for an effective 
remodmling of the Poor Law system is hardly 
to be denied. The aims of the Association in 
the direction of reform are thus summarised by 
the authority already quoted : “ We have still 
before us the two great problems of the training 
and promotion of officers, with all that those 
problems involve. First comes the question 
of the examination of the candidates for the 
various branches of the service. Instead of 
adult applicants for' posts re] 3 rii^ on their 
own persuasive powers or the influence of 
friends, they should qualify themselves, as in 
other branches of the public service, by examina- 
tion when young ; and entering the service at 
the bottom, should loam their business in 
subordinate offices, and rise according to their 
abilities, with salaries graduated according to 
their posts and the length of their service.” 
And in connection with this project, Mr. Watson 
Rogers, the present President of the Association, 
writes to endorse Dr. Milward’s views, adding : 
” I may say that one of the planks in our 
platform to-day is the formation of an Examina- 
tion Board for the issuing of certificates of 
proficiency for existing officers who desire 
promotion, and for others who desire to enter 
the service.” 

Humanising the Poor Law. There are 
indications that some such reorganisation as is 
here depicted may bo expected in the near 
future, mough it is as yet too early to attempt 
a precise forecast. The powerful Royal Com- 
mission on the Poor Law, which is now sitting, - 
may effect some improvement. Us terms of 
reference include the following : '‘To consider 
and report whether any, and if so, what modifica- 
tions of the Poor Laws, or changes in their 
administration^ are advisable.” The expression 
italicised is wide enough to include proposals 
for a complete reconstitution of the official staff 
and the advancement of its capable members. 

Prospective candidates must not overlook the 
fact that the work of an officer of the guardians 
is almost always performed under conditions 
which to a sensitive nature are depressing or 
painful. He is brought into daily contact with 
the direst poverty and all its attendant miseries 
of dirt,, disease, and vice. To a humane public 
•ervant, however, this very circumstance gives 
his work among the obscure poor its greatest 
dignity and worth. It offers countless occasions 
for helping the helpless and befriending those 
who sorely need a friend. In the case of appli- 
cants for relief or maintenance, the relieving 
officer is char|^ with the duty of fully investi- 
gating their ciroumstances and character before 
their request is submitted ; and, in deciding the 

1852 


nature and extent of the aid to be offered, the 
board is necessarily ^ided in the main by that 
officUrs report. Similarly, the fortunes of 
the appeals of workhouse inmates for special 
leave in search of work, indulgences in the 
matter of diet, and other privileges, are largely 
determined by the views of the guardians* clerk 
and the master or matron of the house. These 
instances will show what responsibility and 
power the Poor Law officer possesses, and what 
scope his work affords for patience, conscien- 
tiousness, and humanity. In this connection 
it is noteworthy that a leading municipal 
authority, whose opinion the present writer 
sought as to the most useful branch of Local 
Government work, replied as follows : ” For 

a career of sheer usefulness and service, as 
distinguished from high monetary reward, I 
regard the administration of the Poor Law as 
foremost, and would specially mention the 
valuable work of the nurses in our infirmaries 
and hospitals for the pauper classes.*’ 

How We Have Improved. How 
vastly official methods of treating pauperism 
have progressed since the days when the 
” sturdy beggar ” was whipped, branded, 
and enslaved, readers will scarcely need to be 
reminded. ITie records of Exeter Workhouse 
show that two centuries ago the task of ” per- 
forming cures on wounds and sores ” on the 
hapless inmates was entrusted to the tender 
mercies of — the beadle ! The strides made during 
even the last fifty years or so toward a humaner 
method can best Ix^ realised, perhaps, by com- 
paring a modern workhouse with that described 
in ” Oliver Twist.” Yet much still remains for 
individual effort to accomplish in the humanising 
of the Poor Law. 

A single instance, selected almost haphazard 
from among many such, will serve to illustrate 
the possibilities of kindly service awaiting the 
humane official. The introduction into Hull 
Workhouse of the “ Brabazon ” system of 
skilled work, which has added a new pleasure 
and interest in life to many of the unhappy 
inmates, was due in the first instance to the 
consideration of the master and matron. To 
be able to soften in ways like this the operation 
of a Poor Law system which in itself is apt to 
be hard and grim, is a prospect which might 
have tempted St. Francis of Assissi to become a 
guardians* officer. 

Service Pensions. Under the Super- 
annuation Act of 1896, servants of the guardians, 
in return for a deduction which in the case of 
new appointments is two per cent, of their pay, 
are entitled to resign on two-thirds salary after 
forty years’ service, or on a smaller proportion 
if invalided earlier. Female nurses and attendants 
may join the scheme or not, as they please ; but 
with all other officers the system is compulsory. 

In our next paper we shall consider more in 
detail the various grades of Poor Law posts, 
classifying them, according to the main line 
of cleavage running through the service, into 
indoor and outdoor — or resident and non- 
resident appointments. 

Continued 
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Df7 Process. In describing this process 
we think it best to take the case of a 
typicid instalment just as if we were going 
over cement works using the process, and 
describing the plant [20, 21 and 22] we should 
find there. 

In the typical process we have chosen the 
plant illustrated treats limestone of average 
hardness, and clay shale. The output is 
60,000 tons of Portland cement per annum, so 
that assuming that the kilns work 300 days per 
annum, we get an average output of 50 tons 
for each kiln per day. 

The raw materials are brought to the works 
in tip waggons on rails (1), and are weighed 
outside to control the proportiori of the ingre- 
dients. The raw materials are tipped into the 
three crushers (2) and (2b), the first of which is 
used for shale, and the two others for limestone. 
These crushers are arranged between the four 
dryers (4), and connected with them by means 
of the elevators (3), so that each of the crushers 
can be connected with either of the two drying 
drums which lie one on each side of it. This 
precaution is taken in case one of the dryers 
should be put out of action for repairs. 

The materials are kept separate as they pass 
through the dryers, and are thenpe distribute 
into the three elevators (5), each of which again 
can be connected with either of the two dryers. 
The dried raw materials are thus elevated and 
thrown into hoppers (6), whence they are loaded 
into tip waggons running on the two lines of 
rails across to the raw mill house, and shown in 
section [22.] Workmen push the waggons along 
the line, and at the same time look after the 
proper (fistribution of the raw materials. 


Preliminary Coarse Crushing. The 

raw mill consists of three kominors or modified 
ball mills, each of which holds 2^ tons of steel 
balls. These kominors are marked 8, and the 
hoppers into which the raw but dried materials 
are fed are marked 7, on the drawing. 

Two of these placed together are for limestone, 
and the third grinds shale. Each material is 
ground sepcurately. 

After being roughly ground in the kominors 
the raw materials are brought by the conveyors 
(9) and the elevators (10 and 11) to the mixing 
bins or silos ( 2 and 12b), the first of these 
tstking the shale only, and the two others the 
limestone. At the bottom of these, extractu^ 
worms (13) are arranged, which draw out a 
considerably larger quantity than that re- 
quired to keep pace with the supply to the 
kiln. This excess t>f material is returned to the 
elevators (10 and 11) and mixed with the 


fresh stuff i^oming from the mills, thus helping 
to keep the supply of uniform composition. 

Weighing and Mixing. The elevators 
convey the coarsely-ground rock to the automatic 
weighing machines. There are two separatti 
machines, each of which is regulated so as to 
weigh the exact proportion of the raw material, 
one for the shale, and the other for the limestone. 
They are coupled together, so that they may 
automatically discharge when both are filled 
with the right weight of material. The surplus 
brought up by the elevatora (10 and 11) and 
not required by the weighing machines is 
returned to the bins, and in this way a large 
quantity is constantly circulating through 
them, so that os the material is drawn off for use 
it represents a very fair average of the whole. 

The weighed and mixed raw materials from 
the automatic weighing machines are discharged 
into the worm (16) and thence distributed to 
the two tube mills (18) througli their feed 
hoppers (17). These are full-sized machines, each 
taking about ten tons of flint pebbles. Here the 
mixture of raw materials is not only finely 
ground but very intimately mixed. 

Mixing Machinery. After leaving th(^ 
tube mills the finished fine raw meal is taken 
by the elevator (19) and the conveyor (20) 
to the three mixing bins (22). A distributing 
worm, not shown in the drawing, runs above 
them. The three bins are provided with six 
extracting worms (23) which discharge into the 
collecting worm (24) on the ground level. This, 
again, discharges into the raw meal elevator 
(25), from which the raw material is distributed 
by means of a' distributing worm (26) to the 
feeds (27) of the four rotary kilns. 

The extracting worms, collecting worms, and 
elevators, however, are constantly circulating a 
considerable quantity of raw meal over and 
above that required for the immediate use of 
the kilns, and this surplus is returned to the 
bins through another distributing worm (28). 
This, again, is a necessary precaution, in order 
to ensure thorough mixing of the raw meal, and 
to obviate any variations which may occur from 
time to time in the composition of the law 
materials. 

The Kilns. The four rotary kilns (29) are 
30 metres, or about 100 ft. long, and 2 1 metres, or 
about 7 ft. in diameter. The hot cUhker, which 
falls out of the kiln at its lower end, passes 
through the double clinker cooler (30), consis^ 
of two cylinders, one inside the other. Ihe 
clinker, moving along, meets a ® 

air drawn through the cooler. This air gets 
heated gradually to a high temperature as it la 
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drawn along through the brick-bnilt room m foicing a current of air through a machine, 
which the drying drum for coal (43) ia aituated. We may see the principle employed in venttlating 
It returns to the kiln through the fan (52j. restaurahts and public buildings, and we have 

The cool clinker falls into tip waggons (31), also met with it in the process of drying bricks 
and is taken to the cement mill, which will be [see Bbickmakino]. 

described later on. The blast pipe enters into the large pipe foi 

The rotary kiln is fired by means of coal dust^; hot air driven in from the fan (52) and discharges 
this replaces coal or coke as the source of heat the coal dust in a strong blast of hot air, which 
for burning the raw materials to clinker. actually surrounds it and forces it right into the 

Coal Drying Plant. Special drying and centre of the lower end of the kiln. The two 
grinding plant is provided for reducing the coal pipes are seen clearly in illustration [page 1732]. 

By this means the waste 
heat is fully utilised, and the 
combustion of the fuel is 
very complete, owing to the 
presence of the surplus hot 
air surrounding it. 

ClinKer Cooling, 
Crushing, and Grind- 
ing. The clinker falls from 
the coolers direct into tip 
waggons on the systems of 
rails (31 ) and is taken away to 
a clinker store arranged 
— ^ in the yard. Later on, 
^ it can be taken on tip 
^ waggons running on 
^ the line of rails (32), 
S or direct from the 
system of rails (31) to 
the line of rails (32). 

20. PLAN OF A DEY-PROCKSS CEMENT MILL CaSOS, tip 



to dust. It is found that, as in the case of 
raw meal, the coal must bo thoroughly dried 
before it can be effectively powdered. 

The coal dryc^r, which has already been 
mentioned, is built in a briok-built chamber, so 
that both ends jut out through the walls. The 
coal is fed in at one end of this dryer and leaves 
at the other, and at the same time a small amount 
of air is drawn from the hot air chamber through 
tjio dryer by means of a sjiccial little fan. The 
coal, a^it enters the works, is fed in through an 
aperture in the floor (11), covered with a coarse 
grating to prevent big lumps from getting into 
the elevator inadvertently. 

Coal Grinding. By this elevator (42) it is 
taken up to the place where it is fed into the 
drying drum. The dried coal falls into the 
©levator (44), by which it io fed into a small 
kominor (45). Here.it undergoes a preliminary, 
or coarse grinding, after which it is discharged 
into the “ feed of the tube mill (46), where 
the fine grinding is effected. By the ** feed ” of 
the tube mill we understand the opening where 
the material is introduced or fed ” in. 

The coal dust is carried up by means of the 
elevator (47) and distributed through the worm 
(48) to tlie four coal dust hoppers (49), one for 
each of the four rotary kilns. Each of these 
coal dust hoppers is provided with a small 
extracting worm, the speed of which can be 
easily regulated by the burner or workman who 
contmls the kiln. This worm discharges the 
coal dust into a nozzle (50) through which a 
strong current of air is driven from small blast 
fans (51 }. This is a contrivance for sucking or 
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waggons are lifted by 
the waggon “ hoist ” (33), a sort of lift, to the 
continuation of the line (32) on a floor above the 
cement mill. Here the clinker is distributed to 
throe kominors, marked 35 in the drawing, 
through the feeds and feed hoppers (34). After 
undergoing a preliminary grinding, the coarse 
cement is collected by cpnveyers (36) and by the 
elevators (37), and fed into t£e feed hoppers (38) 
of the two tube mills marked on the drawing 39, 
in which the finishing and fine grinding takes 
place. An elevator (40) delivers the cement on 
to a “ belt conveyer,” not shown in the drawing, 
which carries the cement across to the ware- 
house. A belt conveyer is simply a long band 
or belt passing over pulleys, which keep it con- 
stantly moving. The belt is horizontal, or nearly 
so, between the two pulleys, and the material 
falling on it is carried along and tipped off at the 
further end. It is a contrivance used for con- 
veying material from one part of the works to 
another, and can be ased for a great variety of 
materials ; we shall meet wnth it in grain stores, 
dour mills, etc. 

Motor Power. For driving the machinery, 
two triple expansion engines of 600 h.p. each 
are provided. One of these drives the raw mill, 
and the other the cement mill ; but, besides this, 
it is arranged that either of the two engines can 
drive the kiln plant, with the accessory crushing 
and drying plant for the raw materials, and 
drying and grinding plant for the coal. Then, 
if one engine breaks down, the other is avail- 
able. This precaution is necessary, as it is of 
the greatest importance that the rotary kiln 
plant should never be stopped, for a stoppage 







will mean cooling down of ihe kiln and serious 
interm|»tkm, and also damage to the firebrick 
lining.. 

Wet Froceae Plant. We shall take a 
typical installation to describe the process, just 
as we did in the dry process plant. 

In 28 and 24 we show a large modem wot 
process plant. The raw materieds are ordinary 
white chalk, containing about 25 per cent, of 
water in the state in which it is quarried, and 
gault clay, which also contains 25 per cent, of 
water on an average. 

The raw materials are brought in on rails (1), 
passing the weighing machines (2). where each 
waggon-load is brought up to a standard weight 
by taking off or adding to it from a small store 
of raw material always at hand in the weighing- 
house. The weights are made up so as to corre- 
spond exactly to the proportion in which the two 
materials have to be mixed. They are tipped 
into the three wash mills (3). These are lame- 
sized w'ash mills, about 25 ft. in diameter. 
washing is done with the least possible quantity 
of water, and the slurry contains only about 
.33 per cent, of water to 67 per cent, of raw 
material. The slurry from the wash mills is 
pumped by three double-acting plunger pumps 
(4) through a system of pipes distributing the 
slurry evenly to the two “ wet tube mills ° (5). 
Each of these takes a charge of 10 tons of flint 
pebbles. The quantity of slurry which passes 
through these tube mills is very considerable, 
amounting to more than 400 tons a day. 

Travels of the “ Slurry.” The tube 
mills discharge the slurry into six large triple 
mixing basins (6b each of which is capable 
of holding about 200 tons of slurry, and 
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is no need to stop the rotary kiln plant should 
any breakage occur in the w^Mh mills. 

Each of the basins is provided with a slurry 
pump (7). All of them pump the slurry through 
a system of pipes ending in a standpipe (8), from 
whence the six kilns are fed with slurry tl^ugh 
valves (9) and shoots (10). 

To ensure that the pressure under which the 
slurry flows into the kilns may remain constant, 
and we flow consequently regular, the standpipe 
(8) enters into a small ta^ (10), with an overflow 
(11) which leads back into a system of pipes, 
through which the overflow can be rctumod to 
any one of the six basins. 

The Kilna. The six rotary kilns (12) are 
of the usual construction, the upper end being 
enclosed in a brick chamber, allowing the 
draught to sweep back outside the shell of the 
kiln before it goes away to the chimney to 
increase the drying capacity of this end of the 
kiln. 

These kilns arc 30 metres, or about 100 ft. long 
by 2'1 metres, or about 7 ft. in diameter. 

From the lower end of the rotary kiln the hot 
clinker falls into the clinker cooler (13). shown 
by dotted lines under the kiln. This is of the 
usual tppe, with two cylinders, one inside the 
other. The cooled clinker falls into tip waggons 
on a system of rails (14), and is taken away to 
the cement store and mill. 

Coal Dust Plant. The coal drying and 
grinding plant are of the \isual construction, 
such as we have already described. The coal 
drying drums (15) are shown by dotted linos. 
There are throe of these drums, all 
of them surrounded by brick-built 
chambers underneatli the floor on 
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fitted with three systems of agitators ; thev 
consist of vertical shafts, with ” channel iron 
arms revolving slowly, so as to keep the whole 
contents of the basins in constant movement. 

Hie purpose of the basins is partly to mix 
large quantities of slurry, so as to do away 
widi any variations in the composition of the 
Slurry as it comes from the wash mills, and 
partly to provide a means of checking its com- 
position. As a basin fills gntdually, the chemist 
wiU watch it, and, if necessary, see that more 
clay or chalk is added to the wash mill from 
which the basin is being filled. When this is 
accomplished the contents of the basin are kept 
in movement until required. In this way the 
\mmvM set ss reserves ol slurry, so that there 


which the burners work the kihis. Tlic coal 
is fed in through three “jaw crushers” (16), 
one for each of the drying drums, and thence 
lifted by the three elevators (17) into th^ feeds 
of the (uying drums. 

The dried coal is lifted by the two elevators (18) 
into the two kominors (19), the coal from the 
outside drying drum l^ing conveyed to the 
elector bv the worm (20). 

Xhe Kominors. The two kominors for 
coal are a size to take 1 ton 4 cwt. of steel 
balls, are provided with screens of about 20 
meshes to the lineal inch, and discharge 
the coal direct into the two. underlying tube 
mills (21), where the fine grinding takes place. 
These mills take a charge of 10 tons of flint 
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pebbk*ft. The liniKhiKl a»al duil in elevated direct 
from the tube mill outleta ^ly means of the 
elevators (22) into the two distributing worms 
(21) over the six coal dust bins (24). 

The small blast fan (25) provides the blast 
for the injectors into which the coal dust is fed 
by the varialtle sfieed extracting worm in the 
bottom of the coal dust hoppers. The large 
fan (25) draws the air through the clinker cooler, 
the chamlx^r in which the coal dryer is arranged, 
and blows the hot air into the kiln through the 
pipif (27) surrounding the coal blast pi)H% as 
ikiicnbed previously. 

Precautlona for Continuous WorKIng. 

It may Is* stated here that it is of the 
grcntcKi imfHirlaticc to able to run the 
rotary kilns privrt4ea!ly without stoppages Fi»r 
this reason, all (he auxiliary mai-hiner^ is 
madff amply large enough. Two wash niillH 
of the siau’ given would, under tiHual cirt^um* 
Stances. Ik* sufbeient for the quantity of slurry 
requin*d, and the third is introdueecl purely as 
a resirvc*. (hu* tiilK* mill would Im* atm(»st 
NUllieient for tlu* quantity of slurry to Ik* ground, 
but another one has la^en inlrotliieed, so as to 
Ik* on the safe side, and, as a nil<*, i»oth work 
so as to ensures the gr<‘at4>Ht possiblt* tineriesH of 
tlie sluiTy. 

For the Ham* reason the coal mill plant is 
made larger than appears neiTHsary ; one tube 
mill should, under ordinary cireumstaneeH. Is* 
sufficient to prodtiee the lU'cesHary (plant ity of 
coal dust, and the other one is praetiealiy a 
St and by. For the same iH*ason all elevators 
and distributing worms over the eoal dust 
hop[}(‘rK have lH*en doubled, so that if anything 
hapiM*ns to ou<*, then* will be anotlu'r always 
ready to start at once. 

Pow^r for th« Plant. Tiie plant is driven 
partly by a din'ct drive, and partly by electric 
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The arrangement of the milling plant iat 
grinding the clinker is of much the same nature as 
described before in the dry process plant. 
Companion of Portland Cement. 

We have already emphasised the importance 
of sfKung that the ingredients, whether chalk, 
limestone, or clay, are in exactly the right 
proportions. We must take every precaution 
to avoid leaving any free lime in the finished 
(Kment. Lime particles would not readily 
slake, and the cement would be unsound ; 
on the other hand, the amount of lime present 
should approximate as nearly as )K>ssible to 
the maximum amount allowed, and this limit is 
approac hed so closely in modern cement-making 
that it requires only a very little variation in the 
]>ro(M)rtionH of the raw materials to raise the 
percentage of lime to a dang(*roiiK excess. Where 
lime is burnt in the old - fushioni'd kilns it 
lK*eiim(*H mixed with a eonsidiTuble ixmount of 
ash from the eoal. This ash is essentially of a 
silieous natiin*, and as it <‘om bines with some of 
tli(‘ lime to form ealeium silicate, W'c can in 
such eases allow rather more lime than th(* 
theoretical amount r(*qiiir(*d by the clay. On 
the olli(*r hand, in the rotary kilns a eomjmra- 
tively small cpiantily of ash is mixed with the 
ingredients, much of the tine dust living carried 
oil: in the air blast, so (hat in this ease the 
pro|K»rtion of lime is kept down to tin* ordinary 
limit. 

Control Toolo. Wc* have explained how 
quuntiti(*s of chalk, clay, or limestone are 
measured o(T on automatic inaehines, but 
it is more usual in the Thames and Medway 
district H to list* all chalk by measure and clay 
by weight. <’halk is deliverf*d in trucks 
always of th(* same size and 
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motor. Two steam engines are used, of the 
aame Hire and construetion. each of them pn>- 
vided M'ith a dynamo to supply current to drive 
the rotary kilns and eoal mill plant and pumps 
by eketrie motors. Kai*h of them it connected 
with (he main driving shaft which driv»»s the 
wash mill plant. 

Either of the maehiiies can lie eonnc*etiHt to 
the main driving shaft. The pumiw can be 
driven either by electric motors or airect from 
the main driving shaft. In this way every 
possible (tro vision is made for working tlw rotary 
kilns uninU*iTuptedly at all times. 

If any larger n^psirs are neet'iuiary, they will, 
as a rule, be made.by stopping the mrks once a 
year for a few days, and putting everything into 
thorough order. 
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that the elav is Iwst weighed in the trucks in 
which it is delivered, and by keeping count of 
the mimlK*r of trucks emptM into the mill the 
pro|K>rtions can l»e easily r(*gulated. 

l*he mixed materials should always lie 
tested by a chemist before taking to the kilns. 
As the mixture is stored in large reservoirs 
bolding as much as 1,200 tons of sluny% any 
slight variations in the material tend to equalise 
themselvi*a. 

In testing slurry the amount of carUmate of 
lime is estimated, and it is usually found that 
the slurry as it leaves the reservoir does not 
vaiy* to the extent of } per cent. The amount of 
calcium carbonate is tested chemically by means 
of some form of ealeimeter. The fwinciple of 
this apparatus depends on the evolution of carbon 


ciioxid& ga^ when calcium carbcniate is treated 
with an acid. A cerUin quantity of the 8lurr\- is 
pot into a closed vessel and treated with a small 
of mineral acid sufficient to decompose 
all the chalk or limestone contaiiuHl in it. The 
carbon dioxide gas given off is collected and 
measured. 

Chemistry of Cement Msklnc. We 

have already explaimd that, under the action 
of the great heat developed in the kiln, certain 
Kubstance.s known as silicates and aluminates 
of calcium are produced. \\v will trace briefly 
the formation of these substances. 

When the materials are fed into the kiln, 
any water still held is driven off. Of course, 
if we use wet slurry direct in a rotary kiln, the 


^,1' . whole of the water it contains eva|K>- 

V 4 rates during its passage clown the kiln. 

In either case the clay withholds 
some w'atcr very tenaciously, and a tcmf»era- 
ture of (KK)® C. is necessary to drive this off 
completely- As the mass sinks into a hotter 
zone in the kiln, or passes further down 
the rotary kiln, the carlionaU? of caKiiim, 
whether of chalk or limestone, gradually loses 
its carljon dioxide and is converted into caustic 
lime liefore it reaches a U‘mj»eruture of 90ff (J. 
After this, the lime lK‘gin.s to react with the 
clay, and certain fusible substances, tnw’cs 
of alkaline silicatc.s and aluminates of calcium 
are produced. The melting of the.se substances 
helps to bring the n*mainder of the lime into con- 
tact with the silica. This results in the forma- 
tion of calcium silicate, which is the essential 
hardening constituent of the cement, but is not 
itself fusible in the kiln. The temperature is not 
uniformly high enough to fuse the wdiole mass 
and render the reaction between the constituents 
(*omplete, but should any fret? lime be there, 
there will certainly be the correct proportion of 
clay to react with it. There is no danger of 
free lime rendering the cement unsound, provided 
that it is not pre^nt in excess, and that the 
clinker has been thoroughly burnt. 

Chemicml Resemrch* A great deal of 
resmrch work has been done on cements with 
a view to finding out in udiat way the elements 
which form the constituents are combined 
with one another, and what chemical substances 
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are present in the finished oeiuent. Most of 
the work done in this direction we owe either to 
Chatelior or to two American chemists, 
S. B. and W. B. Newlierry. The latter investi- 
gators suceeetled in pre^iaring definite aluminates 
and silicates of lime by fusing together alumina 
and lime and silica and lime in certain proportions. 
They nvestigated the projjcrties of tlie resultant 
coiniHumds, and came to the conclusion that 
lime could Iw comhintHl with silica in the j)n>- 
pewtion of three moh'culos to om*, giving a pro- 
duct of constant volume and gocnl hardening 
proj^ertics. alihough the lumloning was a ve.y 
slow' process. If, however, they imreased the 
prcffKWtion of lime to lhr(*e and a half mole- 
cules u'i against one molc*ciih' of silica, the 
rt'sultant pnaluct was 
unsotiiid, that is to 
say. it cfaektsl f>ii 
sc't 1 ing in water. 'Fliev 
thus isolate^] the 
trieuieieiii silicate 
(.‘M'aO . SiO^,) a n d 
showed that it is 
(‘ajMible of iu counting 
for tlu* hiinlening of 
iNirltand eement. 

Lime end Alu- 
mina* As for the 
eomhinatitui of lime 
and nUnnina, they 
found that when 
mi.xed in a proportion 
of two inoleiuilcs of 
to one of alu- 
mina, and striuigly Ii(^ab*<l, a product was 
obtuiiUHl wliich set rapidly—iuiieh more quickly 
than the tricaieiiim silicale. '(’his sulwtanctn wo 
shall term dicait iiiin aliiniinate (:if at) . Al^O^). 
As the volume remains conHtaiit when gauges! 
with water and allow'<si to set, its jirescncc in 
i'ortliuid eeincnl w'oiiki account for tlic rapid 
setting, and also partially for the siihHequcnt 
hanlcntng. On inneasing the amount of iime 
to two ami a half moleculeK to one of alumina, 
the product obtained wiis not miund. Ib nce 
they eoncluded that to obtain a sal isfarlory 
cement the (juantities of the ingredients must 
lie HO ehosen that for every molecule of 
silica there arc three molecules of linn*, and 
for every molecule of alumina two niol(H*ulcM 
of lime, or, jmt olhi-rwis<*. the fM*rc<mtage of 
lime should equal the fiereentago of silii'a 
multipliKl by ‘i'H -t- the pereeniage of alumina. 
multiplH*d by I I. This formula agrees pretty 
w’cll with the results of iinalymsi of numerous 
Portland <-ements manufactured in the ortiinary 
way. The cxa<‘t profioriionH u#m*<1 in practice 
dejiend on the method of manufactim;. the 
purity of the clay, chalk or limiwtonc deiKisits, 
and the euR* exerciNsl in burning* ami it is 
found that good cement will contain anything 
lietween 58 and Cu jier cent, of lime. All 
cements contain a small quantity of oxide of 
iron, and it is a mm>t fKiint whether this 
may or may not be regardird as r(;placing 
some of the alumina. Some authorities reckon 
the alumina after dodueiing the oxide of 
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iron ; othcrH neglect the latter in their the reaction in the rotary kiln ia more nnifonn, 
('atculatione. and there are no unhnmt or partiidly Iramt 

Anniyain of Engllnh PoHtnnd Cemmt* Inmpa of clinker. It ia« therefore, po^ble to 
Wf give Mow an analyeia of Engliah Portland work nearer the limit— that is to say, with a 
cement, made from chalk and clay ; higher percentage of lime than in the older 

Silica (SiO..) 22 ()4 process— with the result that a 

Alumina (AiwO;)) . . 7*35 ^ rather better class of material is 

Oxide of iron (KcyO..) .. 4i4 produced. 

Lime (( !a()) 01 *94 Lnboratory. When 

MagncNta (MgO) .. 0*91 the sample of cement comes to 

Soda and Potash (Nu.O. ^BKli Py hand it is carefully preserved in 

K..O) 0*50 Mnt airtight IkiUIc or tin, so that 

Sulphuric anhydride (SO;;) 1*38 it cannot absorb anything from 

Moist ur<* and ( arUui di- the atmosphere. If a chemical 

oxide (H„0. ('()J .. 1*05 analysis is to l>e made, there are 

Portland cc’incnts all the world sc'veral modifications of the 

over do not dilTcr iniich in c(un- ^ ordinary analytical methods which 

position. Kcsidcs the tlirc<* chief , can Ih* used to advantage. For 

constituents, Jiriic. silica, and most purpose's it is sufficient to 

fdnmina, then- is always some 26. MOiTi.n for making d<*coinpose a weighed quantity of 
oxide of inm, usually Is^twwn cemknt BRiqrKTTKs t he cement w*ith hydrochloric acid, 
2 ant\ 5 )kt <*crit., a trace of care being taken to sec that the 

magnesia, usually mil exceeding 2 )S‘r cent., cement in first very finely ground. If necessary, 
and truces of other sulistunetw. The sulphuric ii small quantity should m re-ground in an agate 
anhydride should not exceed 2 |M‘r cc'nt. As mortar Uhire starling the analysis. After 
Hulphato of <'aleium is sonu'tiini's added to decomiKising with hydrochloric acid, aasistod by 
prolong the time taken by the cement to set, ii few* drojis of nitric acid, the contents of the 


and OH its amount is usually limited by agree- basin in which the operation is carried out are 

ment l<i 2 jH'r cent., tlie raw mat(*riuts should evaporated to dryness and “ baked,’’ to render 

l»e as frc'c as possible from sulphaU^s. the silica instilnble. C)n adding hydrochloric acid. 

Tentinc Cementn by Chemical ''*** ****‘‘‘*^ separaUMi out. and is filU^red off and 

Analysis. (Vm.mtH ar.- vt-rv frwiufntly in tiu- usual manner [w-e AjJAi.YTirAl. 

analyst'il in the laboratorv. to scn* if their com* t hkmihtrv]. Fhere remains in solution as 


fKisition is within the limits found eomjmtible 
with a gisnl <*emcnt. Thus, if the lime Ik* found 
to exeei'd fi7 |kt cent., we should probably n*je<‘t 
the eonsigmiK'iit as over- limed, or we should 
Is* very susfiieious as to its durability. The 
engint't'rs' s|HH'ifieationH often fix a limit t<» the 
pro)H>rtion of lime ; thus, for instiin(*c. we might 
speiify that the cement in question should 
cmitain at least lU) |ht cent, or not mon* than 
92 |H*r cent, of lime, but in onlcr that our 


elilorides the iron, aluminium, and calcium. 
Kxei'ss of ammonium chloride and ammonia 
jm'cijHtab^s the iron and alumina together as 
hydroxide^. For many purposes it is not 
"1 neeoHsary to se()arate them, and it is sufficient 
to filter off the precipitate, ignite, and 
weigh it. 

l^tailed Analysis. If the amount of 
iron and alumina be required separately, it 
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results may nut misU'ad us, we must be careful 
to axs that the sample is dry and has not been 
unduly ex(K)sed to air. The percentage of the 
ingreuients ehangiw a little if cement lx* spread 
out so as to expose a large surface to the atmo- 
sphere: this is ow*ing to the absorption of smalt 
quimtities of carbon dioxide, and moisture 
which reduces the apparent quantity of lime 
present 

As the dmker manufactured by the rotary 
prooci|W is more free from ash, the percentage of 
lime is found somewhat higher than in clinker 
prspsrod in the statioiuuy kilns. Moreover, 
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is better to determine the iron by itself in a 
fresh sample bv some other method, and 
deduct its wreigbt from the weight of the 
imn and alumina taken together, which wrill 
give the quantity of alumina. We have now 
determined the proportion of all the chief 
constituents, with t^ exception of the lime, 
which we now have in solution. To estimate 
its amount, it is better to precipitate it in 
ammoniscal solutkm by sddi^ an excess of 
ammonium oxalate, wliich dmposits the lime as 
calcium oxalate. This is eolleoted on a filter 
paper, and washed thoroni^ with hot water. 
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It m%v be estimated by a number of methods, 
for which we refer the readtrr to Analytical 
Chemistry. It is often necessary to estimate 
the amount of sulphuric aci<i to see if an excess 
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of calcium sulphate or py|Huin has Iw'en uchlcil to 
the cement. For this pur{His(‘ we may take a 
liUered solution in hytlrochloric acid of a fresh 
sample of cement, and determine the sul|»!uiri<t 
acid by precipitating as hariuin sulphut** in the 
usual manner. 

Results of Chemical Analysis. The 

percentage of lime is not always a guid(‘ to 
the soundness of the ('em<’nt, as a thoroughly 
burnt cement will stand a greater percentage of 
lime than an imperfectly burnt one where the 
temperature lias not been sulheiiuitly high to 
liring nlKJut complete eoinhinaticai of the 
lime and silica. It is not ]M»ssihle to deter- 
mine the amount of uneomhined lime by 
firdinary chemieal analysis, so that its pre.sencc 
i.s only indirectly infernKl by the iM'haviour 
of the cement under another test--»*ir, 
that for soundm'ss' \^hic'h we shall desiriUr 
later. 

If the raw' materials are not thoroughly 
ground and intimately mix<*d tloTc nriy 1 h* 
incomplete cheniieal eomhination, and eon* 
sequcnlly free lime in the eeinent. although the 
percentage shown by annly^is is not higher than 
in an aM'rage good sample. 

The amount of alumina in eement may be 
anything latvi'cen o and 10 }M*r cent. As a 
rule the greater the proportion of alumina the 
quicker the set/’ and the setting may la* so 
rapid as to render it usf‘leHs for many pur[Km«*H. 
Calcium aluminate has not the |K-euliar hanlen* 
ing qualities of the silicate, so it stands to reason 
that with tfK) much alumina the strength <»f 
the cement will lx* rtxluce<l. 

All cements contain more or less iron, which 
16 showTi in the analysis as ferric oxide, although 
it exists in the cement in the ferrous state. 
Tbe amount does not usually exceed .*» per cent., 
and is not regarded as harmful if kept within 
ibis limit. 


Cauaea of Colour. Tlie cement owes its 
git'V colour to the iron it contains. If the 
cement wen* frt‘t* from inm it would Ih' white, 
Fu» that, as in the case of bricks, the colouring 
is brought almut by the iion pn'seiit, and will 
Vaiy in intensity with the amount. 

As to magnesia, opinions seem to differ a 
gmal deal ns to wiiat )HTeeiitage should 1 h» 
allowed. Many of the natural rock eemeiits 
contain very large pnqx^rlums td magnesia, 
while, on the other hand, many pt'ople object 
U\ a Fort land o»*ment containing J or .’1 jxt e(*nt .. 
or. Ill most, o pcT c'cuit. It is gciic'rally con- 
sidered that tht‘ prt‘sc‘n<*e of magnesia tends to 
cause the eement to eraek. The' amount of 
alkalies should Im» sniall, 'Plii'y probably do 
not play such an im|M)rtant part in the maiiu 
faetiirc' of e(*menl as was at one time gcuierallv 
sup{x»s(sl. Sonic* c'(*mi*iits made* from alkali 
wa.stc* naturally c’oiitain large* ijiiaiitilies, but a 
gcaitl sampli* of Portland ei*meiit should not 
contain iimre than '2 or .*l |M*r cent. I'siially it 
will Ik* h*ss tlian 1 per cent. We have aln*ady 
explainc'd tliat gypsum is addc*d in small ipian- 
title's tel get a slowe-r setting eemc'llt. eilld that, 
III e*(»iise‘(pienee. the amount eif siilphurie aeiel is 
limitesl to 2 IMT eellt. 'I'hi're H<*e*ms to U* lie* 
(hiubt that anything over pe*r cent, of eahnitn 
Hiilfihate is injurious. 

tVim*nts usually eeuilain trae’c's of e*arbonate*K. 
Of course, if th(*Ve‘ is any epuinlity nresenl, it 
will |M)int to an impe*rfe*e‘tiy burneel e*eme*nt ; 
but c'c'inents prc'pare'd in this e'ountry are 
fre'qiiently (‘xpose'd to air for a fortnight or so, 
in order that any tnu'c* of free lime may be 
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r<*ndere<l harmless by taking up rarWmic .ae'hl 
with the formation of ealeium e*arlKmate‘. 'I he 
amount cd carbonic a<'id alx*orlxjel in ibis 
manner w ill seldom c*xcei.*d 1 per cent. 
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** Setting ** of Comont. We ntiisi empha- 
Mi<H; again the difitineiionfi between ibe actting 
and the aubeequent induration cf hardeni^ m 
t'ptneni. The teat in uaually carried out by mixing 
a smalt quantity of the cement with only just 
atifticnent water to make it a uniform paste. 

Tlie pat in mixed or “ gauged ” as quickly 
as posaiblc, and thrown on U> a glasM plate, so 
that it forms a mass 2 or 3 in. w'ide and, say, 
i in. thick. It is then tested with a weight^ 
iKMMile ap[>)ied to the siirfara* every now and 
again, until it no longer makes an impression. 
'Ine ncMHlIe weighs 2J lb,, and is providml with a 
square {Kiint, moostiring inch eA<>h way. 
Although sufficient wiiUtr must U; taken to 
produce a phistic mass, an excess of water must 
fH) avoith^d, as Uit^ time taken to set will in that 
*!aso b<* much ulU^nd. 

AtmoapheriC Influence. The temfK'ra- 
turt^ and humidity of the surrounding atmo- 
sphere influences consKlerahly the rat4* of 
Thr^e conditions should Is* kept os 
constant iis iKissihte. A grant tein|K*ratiire to 
take is that of WT F., or 15' (’., which is 
the onliimry temfwrature of the lalK)ratorv. 
'rhe atmosp^iere should lie moist, sr> that the 
waU*r d«H^ not cvnjKiratr* fn)in the pat while it 
is setting. This is a of much importance 

in slow set ting cements, which may take an 
hour or more to set, an<l the pats should be 
covered ovct to prtn'eiit evaporation. 

With the iner<*asing degrw of fineness to whitth 
fTraonta art* nowinlays ground, manufacturers 
have hotl some difficulty in pnsliK'ing a quality 
that wotiltl not set t<w) fast. It has Ix'en known 


for a long time that w'hen ground 
cement lias Uxui ex^Kised to the 
ntmosphert' in ^ 

tliin liiytTS it 

takt*s longer 

to set. 'J’he 1 Vi ^ 

Americans, who were r ^ 

tunong tile first to use ' f 

the rotary process on 

a large aoale. found 

that they could get a 

slower sotting i>einont 1 

by wetting the clinker I 

ms it came from the I 

clinker ccK>ler. Nowa- 

days, this is invariably 33 „iii'Kv > 

cITecUd by passing ’ ( kmkxt 

steam into the tulic 


60 X 50, or 2,500 boles mltogeiher in the fquars 
inch. 

The same considerations apply to 76, 100, and 
IBO-mesh sieves, which are those usually used 
for testing cement. 

The Menh of the Slowe. Now, the size 
of the hole in a sieve of any particular mesh 
will depend upon the thickness of the wire. 
The thicker th<t wire, naturally the smaller 
the holes, so that it is important to use a 
standard wire in making these sieves. It is so 
arranged that whatever be the mesh of the 
sieve, the diameter of the wire shall be just 
equal to half the space between the wires. Thus, 
taking, say, a lOfl-mesh sieve w'ith 10,000 holes, 
the space in one lineal inch will occupy two- 
thirds of an inch, and the 100 wires, if placed 
together, will occupy one third of an inch, so 
that the diameter of the wire in a HK>-mi^sh 
sieve will Ih» inch. 

Hamlx^r gives the following figures for the 
finenws of clement in ordinary practice : 

Mesh. Residue left in sieve. 

.50 (2,5(K> jwr sq. in.) Trace jier cent rt?sidiie. 

70 (5,770 .. ) 1 to 2 „ „ 

KHMifunm „ ) 3 to 5 „ „ 

180(32,4(Kl „ ) 15 to 20 

When tilting cement in this manner it is usual 
to take 100 grammes of the cement and to weigh 
w'lint remains on the sieve, and not that which 
fiasses through, as some of the latter, being 
ground to the finest dust, would be lost. 

To make sure tliat you have got as much as 
possible of the powder through the sieve, you 
should tap it while holding it over a clean sheet 
of pa|)cr. Any tnon^ powder passing through w ill 
then 1 m» easily detected. The advantages of a 
finely-ground cement are stilf-evident. As it is 
invariably mixini with sand, the particles of the 
latter are inon* completely surroundtxl by jiar- 
ticles of cement when the latter is fine ground. 
The strength of the resulting <‘oncreU^ or mortar 
is. in this manner, considerably augmented. 

Specific Grawity of Cement. This test 
is useful in detecting some adulterants. It is 
fouiul that the specific gravity varies little from 
the figure 3' 125, and should it dificr from this, 
you may euKp<*et the addition of some inert 
material. As examples of such adulteranU, we 
may mention a rock know*n as ** Kentish rag,** 
which is not unlike cement itself in appearance, 
but has a much lower specific gravity. It used 


mill used for grinding the clinker. It is found 
that by carefully regulating the quantity of 
steam admitted the rate of “ s*'t ’* can be veiy 
efficiently contndhxi. 

How Fine in Cemoal Ground ? Not 

very many years ago manufaoUirers wrore 
content to |irnduce ot^ment sufficiently finely 
ground not to leave more than 1.5 per cent, 
residue on a 5t)-meah sieve. Nowadays a 
residue not exceeding 15 per cent, on a 180-mesh 
sieve is the usual standard. When w’e s]H«ak of 
a fiO-mesh sieve, wt mean one in which you may 
count 60 w ires to the lineal inch, and "as thej^ 
will be another 60 wdres crossing these to make 
one square inch of the wdre gauze, there will be 


to be regularly added to cement — in fact, some 
people asaertt^ that cement was thereby im- 
pmved. This view is now generally discredited. 
Ground bhuit furnace slag is another adulterant 
wrfaioh closely reeemldes IMrUand cement, both 
in colour ana chemical composition. 

Density end Quality. Imperfectly or 
under- burned cement will he lighter and have 
a lower specific gravity than properly burned 
material. The test is usually pc^ormed in a 
speciafiy designed bottle, with a graduated 
neck, and depends upon the principle that equal 
weights of txxiies of different specific gravity 
occupr different volumes. This princi|de is 
no other than that handed down to ns in the 
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itory of Archimodos and his bath. TlielK^tle. 
whiAi holds 50 to (iO cc., is filled with dry 
turpentine to a given (loint marked on the neck. 
A weighed quantity of cement is then added. 
The volume of turjicntine displaced by the 
cement will be apparent by the extra volume 
(K'oupied by the turpentine in the graduated 
bottle. Two procaution.s must l>e ol>scrv<‘<i in 
making this test ; first, care must be taken to 
see that no air bubbles hang to the particles of 
cement, hut that they are thoroughly “ wettiMl ** 



by tbc turpentine ; scoimdly, turpentine expands 
a gocKl deal witli riscj of t<!in|KTaturc, so that the 
tempcr.itiire must not bo allow(*d vary during 
the ex|RTimciit. It i.s lK*st to imraiTsc the bottle 
and the tur|M‘nline in a large ves.sci of water, 
at, say, until the turjientine. attain.s 

exactly the same temiHTature as the surrounding 
wat<jr. 

After adding the. cement to the bottle, it is 
again immersed in the same water long enough 
to enable the tcmfKTature to bceoiiio constant 
before the next reading is taken. 

Testing the Strength of Cement. As 
cement is usually employed in nilniixturo 
with sand in the form of mortar or eom rett.*, it 
is usual to test the strength not only of the neat 
cement, but of cement mix<*d willi three parts 
of sand. We may either detcTmine the |)ower 
requinnl to crush a block by compressing it, or 
break it by pulling it in two. Although the 
former methml eorresjionda iK'tter to the con- 
ditions to which cement is ex|>oscd in practice, 
it i.s a more diflieult operati(»n to carry out than 
the latter method— t<*sting t<*n.Mile strength—Ho 
that most (d the testing machines and the 
cement sj^ecifieaticjns are bawd on, and apply to, 
the tensile .strength. thi.s pur|K>sc. a 

w'eighetl quantity of cement is gauged with as 
small a quantity of water ns possible, and hibd 
into* a mould shaped in outline somewhat like 
a dumb-MI 126]. The mould is first slightly 
greased to prevent the cement from sticking as 
it seta. A numb<*r of moulds arc similarly filhd 
up with cement, for which it is Ix-tter to gauge 
each lot of material siqairately. moukls are 

made of definite size and dimensions, so a.s to 
gix'-c uniform results. 

When set, the “ briquetU^s ’ are Uken out ol 


the moulds and tested under difTcrent condiitont. 

A spivial sand from !.,eighton Uuxzard is used 
for making mi.\tureii with reiucnt, or else crushed 
quartz, and of such a dcgicc of linenes!* that the 
whole w’ill pass through a *20'mcjih sieve and be 
rebxincd bv a liO-mcah sieve. 

The 'fenting Machines. When the 
briquettes have set they aft' immersed in 
water for “Ji hours Udore testing. t)them 
are kept 7 days ami longer. It is usual 
to have several briquetti‘s and test them 
regulaiiy at dilTereiit intervals. .Ml hough the 
iiarrowesl part of the briquette is frequently 
only 1 in. across, the powi*r reqiiiretl to breax 
such a bricpietto is considerable. The instru- 
ment used is made up of either a Hingh» 
lever or a combination of levers. The block 
IS held Iwdween elips [26). and. by meaus of a 
double lever great force is applied Tho two 
levers are situattui oiu» over tin* other. It is 
j-ssintial that the power bt* nfiplied regularly, 
and this is done by running either wat-er 
or small shot at a regular rate into a pan hanging 
at tho end of tin* st eond lever. The instrument 
shown in 26 woiks witli r»hot. Ity an aiilo- 
matie arrangeimuit, not sliown in 26. the 
supply of .shot IS eiit olT directly the briquette 
breaks. Tin* can full of shot is then taken to 
a balance and weighed. Hv multiplying this 
w'cigUt by the ratios tor the V*verago wo obtain 
the power required to break the briquetto under 
examination. Tbus. the leverages may bo 5 
to 1 and 10 to 1. so that the total levoragowill 
be 50 to I ; beiua; tlie weight of tho can witli 
watiT or shot must Is* multiplied hy 50 to give 
the tensile strengtli of the briquette. A good 
average sample of cement will give ligures soinu- 
what as follows : 
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1 day 

7 tlays 

1 1 iliiys 

■ 

1:m days 

0 merit ha 

|Av.*JO| Ib. 

lb. i 

•|V. lb. 

Ib. 

7b 1 n». 

1 


Iom; r \kt ckm knt to xnitKi-; tauj . s s.\Ni)i 


7 day* [ 

It days 

1»S days 

G months 

Av. llblb. j 

j lb. 

1C 5 lb. 

20816. 


Figs. 27 anil 28 show Itailey A Reid's machino 
for testing the tensile strength of cement. It is 
built with one levi*r AH [28 J insU'od of two, and 
(he strain is applied by running water from tho 
small cistern t* into the long grarluated can DK. 
In this manner the strain is iricn ased gradually 
and in a very n*gular mariner without any 
vibration. When the briquetto shown at H 
breaks, and the end B of tho lever logins to 
sink, the supply of water to tho, can is cut off 
automat icttlly attachment or 

trigger L. To n ad the inslrum<mt it is simply 
necessary to note the height of water in tho 
can I>E. for which nurfiosu it is fitted with a 
gauge glass and grauiiated. 
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Fig, 18 filiaw* Ml Apftarattti fof teHilg Ike 
rmittMioe of oemaiit to e omtliiiig stmiiL Tho 
fmutU block it intertod in potitioil» M nity be 
teen in the Uliiitfm- 
iioit H^fdreuHo 
prcititre it applied 
by a piffton actuated 
w toe band wheel at 
the further end of 
the apparatus. The 
pretture it read on 
the gauge on the 
Urpof the inatrument. 

The blockt of n(«i 
cK^tnent, or oemeni 
and tand, are otually 
made 1 in. tquare. 

le the Cement 
Sound ? We come 
now» lastly, to |hm‘- 
ha)w the most im- 
jjortant test of all— tin* test for soundiiesH. 

*T1ie t4‘nsile ttrtmgtli may Ijc ex<?<*edingly high, 
hilt, iinlc*MM sound, the is wortlilcHs. It 

of Urn tak(« tome time foroement 
whieh is unsound to d<'velop 
HimpieiouH indications, and the 
hints for sountlness are ofh»n 
designed with a view l4i prodiu'ing 
artiticially tlie effect of ag<*. 

Home (n'ments rapidly dev€*l<>p 
faulty quulitiist. and the simplest 
lest is to immerse the pat in 
waUT for 24 hours as srion os it 
is thoroughly set. while leaving 
a similar pat exjiowKf to the air. 
lloth pats an* earefully 
examimKl from time to 
time to s«H' if then* are 
any intlicahons of era<*king due 
to {‘Xfuiusioji of tile mass a^tcr it 
has once set. If the eeinent will 
not stand this simple ti'st it is 
to U' eonihimncKl unhesitatingly. 

On the otlier hand, there are 
(HTtain apjHiaranees which twea- 
sionally mislead, and against 
which one must eandully guard. 

Thus, should somt' of the waU*r 
evajKirate U'fi»re the cement sets, 
which may easily hiip|Hni with a 
slow-iudting cement, the {lat may 
show CH>rUuii coiitra<*tit»n cracks 
although the C(*inent is jjcrhn'tly 
aound, no that in examining 
slow-setting oi'mcnts care must 
be taken to prevent the 
moisture evaporating 
before the wment has 
•si by keeping the pats 
under a cover. 

fijcacting Testa. It 
is usual to apply more 
stringent tests for sound- 
There are many 
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nil* wiD faring out In K , ^ 

aojr tendeni7 to onwfc. no aaf me 
ttne k ier more mgUlf ikked lader Smm 

OOttditMMIS. 

When a veiy stoingent test is teqntfed^ ike 
actual ezpajHkMi in warn water may bemeasnml 
by Le Chateher's apparatus. This consists of a 
small cylinder of brass s^t down the middle so 
as to be elastic. Sufficient cement is gauged to 
fill the cylinder, which stands upright on a glass 
plate, ft is covered with another glass plate, 
and left 24 hours to itself. .Each side of the 
split cylinder is provided wuth a long pointer, 
and the cylinder containing the cement, which 
lias now had time to set, is placed in water at a 
temperature of about F., and left for 
24 hours. The distance between the indicatoi 
points is earefully noted. The water is then 
gradually heated until it l>oilR, and is kept 
boiling for 6 hours. After cooling, the distance 
Ik* tween the indicator points is again measured, 
and if any expansion has taken place it will bo 
imm<*diate!y apparent. 

('4*ment which is capable of standing this 
stringent test may bo considered perfectly 
satisfactory, and even cements which show 
slight exjiansiun under these conditions are 
oft4*n good enough for most purposes. 

Standard 


'flat nnp tA da’ ft»i 

an tft tht 

tfti tH» iMlruotent n tibehakt 
thti tmg. 


Arte/ iptndit 


SfMUV (TK* fm 

Ubt • fi4 taadi f 

St HXm!}l or “HKBOLS” FOE 
ASCKRTAIKINO SBTTlliO TIME OF 
('KUXKT, AS AIK>FTKD BY THE 
KNlUNKKEISU STANDABDS COM- 
MITTKB 


modiheations of the 
method appliod. but in principle it consists in 
p^ing in water the pate, which have been 
given time to set^ and graduidly heating up the 
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Quality. The 

Engineering 
Standards Com- 
mitioe approved 
a rt^port in 
- December of 
1904 for Uio 
luising of stamlard speciffcations 
for Portland cement. As the 
comlitions laid down by the 
Committee are of paramount im- 
|M>rtance, l)otli to cement makers 
and eenient usc-rs, wo give 
l>y permission some quotjitions 
from this Standard Spi^citication 
Is^aring on the important |>otnt8. 
All those who are interesUHl in 
the matter are advised to pur- 
chase a copy of the full report, 
which may be obtained from the 
offices of tht' Committee, 28, 
Victoria Street, S.W. 

“ No addition of any material 
shall be made after burning, 
except w'hen desired by the 
manufacturer, and if not pro- 
bibiU'd in writing by the con- 
sumer, in which case calcium 
sulphate or water may be used.’* 
The amount of wwter or calcium 
sulphate allowed is 2 per cent. 

Special precautions are to bo 
taken with re^rd to the sample, 
60 as to obtain a rt*present alive 
portion of the whole. 

Provisions are mode for the testing and 
chemical analysce of consignments of 100 tons 
or more. In cases of smaller consignments, 
** manufactuiexs shall, if required, give a 



«ertjfioate of eaoh deliveiy, to tlie effoot that 
toob cement complies ^ritli the terms of this 
Standard Specification.*^ 

Grinding for Testing. The cement is 
to be gA>iind so as to comply with the following 
degrees of fineness— namely, the 

residoe on a sieve 76 x 76 = 5,776 **”f 

meshes per square iqch. shall not ; 
exceed 3 per cent., and the residue \ 
on a sieve 180 x 180 = 32,400 ! 
meshes per square inch, shall not | 
exceed 22 J per cent. ^ 

The sieves shall be prepared : 
from standard wire, and the sire of • 
the wire for the 5,776 mesh shall l>e | 

•0044 in., and for the 32,400 mesh, • 

•002 in. The wire shall l)e woven .* 


(not twilled). 

The specitio gravity of the cement 
shall Im^ not less than 3' 15 when 


sampled at the works, or .‘MO if 
sampled aftiT delivery. The pr<»- 
portion of lime shall be no greater 
than is neci'ssary to saturate the 
silica and alumina present, as repre* 


vs* * 


7 days from gauging . . 400 lb. per sq. in. of 

section, 

28 „ ,, ,, 500 », ,, «, 

The increase from 7 to 2H days shall not 
bo less than : 

25 per cent, when the 7-dav test 
falls MwiMjn MM) Ih. to 450 lb. 
JX'F sq. in. of scH'tion. 

20 per otmt. when the 7'dav test 
falls Ix'tw'een 450 to 500 Ih. |H*r 
sq. in. of section. 

15 ja*r cent, when the 7 day tt*Ht 
falls U'twoen 5tK) tt> .55oib. jM*r 
sq. in. of Ht'etion. 

10 jHT cent, when the 7-day test is 
550 lb. jHT sq. in. or upwards.** 
Tenting Send end Cement. 
For testing a mi.x(iire of sand and 
ecunent the hrivpiettes an* to U* j»re- 
parv'd from a mixture of one part of 
cement and thnH> parts of dry 
starulard sand. 

“The i‘ement and sand hriquetles 
I .shall iM’ar th<‘ folleuttig tensile 


kI resses : 


The percentagt' f>f insoluble residue, 
it is stated, should not exeev'd 
r5 jH*r cent., the magnesia should 
not exc(H'd 3 imt cent., and the 
sulphuric anhydride 2 5 jK*r cent. 

Ft»r testing* tensiU* strength, the. 
sample is to 1 m» spread out 
to the air for 24 liours before 
gauging, and the water 
used should bo suflieient in 
quantity to form “ a smooth, 
ca.sily w'orked pastv*.” 

The briquette [30] is to ho 
plaev'd “ in a damp atmo- 
sphere for 24 hours after 
gauging,” after which it is 
to remain in fresh water until required for 
breaking. 

For testing neat cement “ tlie briquet te.s 
shall In-ar on the average not le.ss than the 
following tensile str'SSi'S before br aking : 


7 davK from gauging. I2i) lb. |aT 
s(|. in. of Heetion. 

2S days from gauging. 225 lb. |M*r 
Kvj. in. of Heetion, 

'riie inereane fnun 7 to 2S days 
hhal) not Ih* less than 20 |s*r 
<M‘nt. ' 

’ ' ■ ^ (^un k. medium, ami slow set- 

ting eiuiienlH an* thus delimul : 

'*(^tnrk, 'Phe set ting time shall 
not 1 m‘ less than lo minutes, 
nor mori* than 30 minutes. 

“ Mnh'nm. 'J'he setting time 
shall not h<* lets than half an 
hour nor more than two hours. 

" M ur. 'rile setting lime shall 
not Ih' Ii'hs than two hours, nor 
liMUe than live htiiirH. ’ 

'Pile ni'cdlir for teMtiiig the. set i»f the eemeiit 
[31). and also the U* ( 'liat' lier metiiod of t4*Hting 
for soundness {32|, l»otli aireartv r. f 'rred to, are 
tie' stamlard maehineH adopted tiy the Jirifinh 
Slumlard Sperijiealion, 


I 



32. Al'I'AIlATt S HUC lONOn riMi 
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S'l A N I> A UI»S f < )M>I ITT I. i. 
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CLERKSHIP THE MODERN CASH BOOK’ 

13 The Two Systems of Bookkeepiiig:. Method Ado{>ted where a 

Journal is SubdiTided. The Cash Bo^ Monthly Bank Totals 

CxHittniM^ froMt |i««r ITttl 


By A. J. WINDUS 


*T*HK HynofwiR already <?iven ha« prc*mlc‘d the 
* oliHervationd and remarkn which it waa at 
tirst intcndf*<l ahould ai'C(im{»any it. By thia 
nn‘anKcmcnt« an educational object iim hoa lM*en 
remov<*ii. It in in en<u»uragc the facile 

rcd'ption of teaching of the kind tliai carefully 
fortmiallM every difficulty, iM^cauac to do »o in to 
diacouragc the much harder, but far more 
prociouH, habit of inde)M*ndent thought and 
H{KM^ulati(m. 

Jri the abHcncp of pn'niature oxplanaiionH, 
rcadcrH have hod an op|Mirtunity of forming their 
own judgment lu* t<i tm* ria al HyMtemn of double- 
entry braikko.'ping which Irnve bfM*n d'^acrihcHl. 
No opinion in W'(»rth much, however, w hich either 
iltM'H not take into aec(»unt all the facU known at 
tlie time, or which diHt4)rtH one or more of them 
to bolater up a |K‘t theory. But opifiionn which 
have l»een lioncKtly arrivcnl at an the rcHult of 
mental toil and fairplay, will pohhchn permanent 
iniert'at ami value for the Btudent, even though 
they fade away in iho light of fuller knowdiKlge, 
or, at loaRt, nmi rt>vi8i(»ii. If now' w'c complete 
our syiiopKiH hy adding to it the |Kmt(Kin<^ 
olmervatioiiH and nmiarkn to whicli reference has 
la»en made uhove, w'c Hhall Ik* (Uiiihled to put 
tlieae opinioiiH in Home mciuture to the teat. 

The Two Systems of BooKkeeping. 

Oru^ again, then, we must go thniugh the now 
himiliar lint of trannaetionH letten*d a to ti, this 
time with the obje<'t of noting and explaining, as 
they artm*, the chief fKiinta of difference U'tw'tvn 
the two HynteniH t»f luiokkeeMing illuntrated in 
the synoimiH. Ineulentally, there will be a clear- 
ing up of om* or two little inyKterioH eoneeniing 
those truiiHaetionH for which, in the modern 
system, the double entry hiui hitherto ap{K»are<l 
to Ih) lacking. 

Tranaaetion (a). Cheque £5, drawn for petty 
e4V8h. Here, on the very thrc*8hold of our sub- 
je<i. we diaeover a remarkable divergence 
iH'twecn the old system and the new\ Where 
the former has lioen preserved in its integrity, 
all caHh items are joumalistHl prior to being 
posUnl one by one, first to the eaMii account, and 
then to the |M*rHonal accounts in the ledger. For 
shwr w^aste of time in the fatuous assumption 
that there is no IsMler plan, this method is hard 
to beat, and has, moreover, done much to render 
the old-fashioned i)ookkeeping laborious to a 
degm* that almost surpasses l^lief. There is a 
f4)rcible illustration of this in transaction (d). Mr. 
Ailday purchased for cash gootls value £1 fis, 9d. 
Dealing for the moment with the cash alone, we 
ffwl dfHiit cash a<xH>iint because the money comes 
in, and credit Allday the giver. Next, wo credit 
cash afeount be<>ause the money goes out, and 
debit the bankers, because they receive it. After 
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this, we pr(»ceed to post up the accounts of cash« 
bank, and Allday (or cash nak^) respectively. 

Cash a/c ▼. Cask Book. Still con- 
sidering the cash amount of £1 5s. 9d., we notice 
that this is repi'ated four times in the journal 
and four times in the ledger, or eight times in 
all ; while under the modem system one amount 
in the cash Ixxik f8<‘e diagram, page 1751], and 
another in the ledger, suffice for all pur|K)8es. 

Small w'ondcr, then, that in many quarters 
where the desire to aV>olish or curtail needless 
labour eo-exists with a reluctance to surrender 
the old-style journal a compromise has been 
effeetcKl, whereby the distinctive features of the 
journal have la'cn retainc'd unalterod, except 
that cash and discount iUms are rigidly excluded 
therefrom, Wing entered directly into the cash 
Wok, from whence they are posted to the 
ledger. 

But this reform, while it relieved the over- 
burdened journal of a mass of detail which could 
lie dealt with to In'tbT advantage in the cash 
iKHik, wTought a curious change in the character 
of the ca.sli account itself. 

(Vmsi derations of spacT forbid any sort of 
chronological treatment of our subjwt, and, 
thendon*, we shall not enter ujKin an inquiry as 
to the time when the custom of waiting up the 
cash account from the journal into a special 
iKKik, instead of, as formerly, into the lodger, 
liecame prevalent. But this much is certain. 
As long as the cash account derived its component 
items from the journal in the same w'ay as any 
other ledger account, so long was it entitled to be 
regarded ns a |>art of the If^ger, even though it 
was contained in another book. But as soon as 
the cash book assumed functions hitherto exer- 
cised by the journal, in other words, as soon as it 
became a bo<ik of original entry, it ceased to be 
a part of the U^dger, and was in reality a journal. 
Now, the true conception of a journal is that of a 
book in w hich each day's transactions are entered 
in due form for }x)sting to the ledger, and the 
words “ in due form” signify that the entries 
must be so arranged as to ensure that the money 
totals of the debits and credits journalised aqd 
postcHl shall equal one another. We observe that 
this is the ease in the example before us where 
the debits and credits of the ioumal each total 
£469 158. 2d., and that the debits and credits in 
the ledger epitome which formed part of the 
s^inopsis also severally aggregate £^9 Ids. 2cL 

ClaMilled TraoMCtioskS. But where 
the journal is sub-divtded, separate books being 
devoted to special classes of transactions, it is 
unnecessary to set out every entry in debit 
and credit form. It is suffScieiit if one term 


of eack equation is recorded, care being t^idcen 
to see that the terms are either all debit w 
else all credit. The equalisation of the debits 
and the credits is performed at stated — usually 
monthly — intervals, and resolves itself into W 
question of correctly casting the debits (or 
credits) previously entered and posted to their 
several accounts. The double entry is com- 
pleted by posting the total ascertaini^ as alKive 
to some account in the K*dgrr on the opposite 
side to (hat to which the details have Uvn 
carried. 

W’e could not have a lK.*tter illustration of 
this principle than is afforded by the day lKH>k 
shown on page 978. The total sales for St'ptem- 
l>er. 1905, art^ there stated as £791 Kis. 2d. As 
a matter of fact the amount inoludc's sundry 
charges for foreign [mrcel-post, but for prcfH*nt 
purjKwes this element may 1 m^ m*gU*rted. The 
iigures Indweim transversi^ lin«‘s in tin* margin 
of the day lKH)k refer not to the accounts in our 
k'dger epitome, hut to the folios in M«*HHrH. 
Rt*van Kirk's Sold badger, where* the rcs|KH'tive 
accounts of Springer, llnice. and Aird Itnm. 
are to l>e found. In like manner the three 
h*<lger aceemnts will each c<intain a refcrc‘nce 
to 1).B. 555. 

It nci'ds but a glance at the day bo()k to see 
that the entries are not wt (»ut its in the oUl 
style journal — that is to say. in debit and credit 
form ; but at the same time* it is quib* clear 
that if all the SeptemlH*r day l»ook deb* Is {M»st<‘d 
S(*parately to the sf»ld ItHiger amount b» 
£791 his. 2d., the requirements of double-entry 
are suflieiently complied with by }Kisting that 
amount la to the cr<*dit of the* KiklcH or 

gcKKls ac’courit in the h»dger. Wc may remark 
in pa.*ising that in actual practice it would 1 m) 
advisable to split the total of £791 Itis. 2d. into 
two amounts — the om* reprewnting sales and 
the otJier the various sums cliargt^i for jKistagc 
of goods to ploc'cs ahn»u<l. If the U>tal |K>slage 
amount'd to £3, then £5 should 1 m* fM>sted Ui 
the credit of trade exfienst's ticc<»unt, lK*cauw^ 
that account was dcl»ite(I with the? sums f»aid 
out in the first in.stanc<» from pi*tty cash in this 
cemnection. The balance of £788 his. 2d. should 
be carried to the credit of stiles account. 

The Debit Side of the Cash DooK. 

Having demonstrated the principle that the 
total debit for a given period in a IsMik of original 
entry demands an equal credit, and vice versa, 
let us apply that principle to the cash lK>ok. 
We find on page 779 a specimen folio of Messrs 


outeiceNie 

Bi'van k Kirk's liank cash book. First let us 
examine the d<*bit side. 

Bearing in mind what has aln^ady lHH*n said 
on the subjtH*!. we shall cx|M»riencc little diffi- 
culty in arriving at the following concluNion> : 
(«) Since? all rennuptsof cash an* hslgiii regularly 
at the bank without diHluctiun, whatever iu<mcvs 
are ennlitefl to cusUiiiu'rs* and otht*r ucctmnts 
should simultaniMmsIy lx* debited t4» the baiik»*rN. 
(//) This proccs.s, if carried out. wouhl t'oiiNtitutc 
jH'rfeet doubl(*-<*ntry, and tlurc would Im* no 
object in k<M'ping a st'[»arat4* cash ai count a** 
distinguUluxi from a p?tty acciumt. 

(c) Tht* entries in the bank column arc in the 
form advo('at<*<l for s}ic(‘itiliscd books td original 
entry - that is t<> say. t*vcry item fiirnisln's on?* 
term of an equation ; 

Bank Dr. to ('ustoincr. 

(</) 'riie sevt‘rnl it4*ms Inking posted in detail 
to the cretiU of the various |M*rsonai ac<*(Mints, 
the debit is deriviMl fnun the total of tlu* bank 
eoliimn. £i71-4 Ifis. Ihl., less the balatne as at 
S<‘pt4*mlM'r 1st, say £r>t». Tlu* double e ntry is. 
then*fore. eompl«*U*tl by posting £191 his, Ihl., 
which repri'sents the ac'tual amount of <as|i 
received during S4*pt4*mU*r. to the di bit of bank 
aceourit in tht? ledgt*!*. 

Tilt* items in the discount column (Dr. side) 
are similarly treat4*d, extc)»t that there is no 
starting balance to take into account ; tlni.s 
the di'tails com|K>Hing the total of £tt Tls. (hi, are 
|H>st 4 * 4 i Ht*paral4*ly to tlu* various }M>rson.'tl 
iwcounts. wbilt? the total ilsdf is carried to the 
debit of the discount account. 

The Credit Side of the Cash SooK. 

Coming now to the credit side of the cash 
lM»ok, the* discnuiit it4*mH will be jmisIciI to the 
debit of the jM*rKonal ai?eounts alTccted, wliiK- 
the total of £!.'{ 9 h. 9d. must go to the credit 
of discount a<’f*oiirit. 

The amounU ap|M*aring in the bank chIiuiiu 
(Or. side) rf*pn*s<*nt I'heqiies drawn bv .Messrs. 
B«‘ van it Kirk on their bank, and paid away to 
dilTerent jicrsona who are debil«'<J. the bankers 
lM?ing simultaneously rredil^*<l. But whereas 
the dit'bits must Is* |s>su?d wparah ly, it will 
Hufficf? to p/st one eredii U» the liank aeeount, for 
cheques firaw’n during the month, the amount 
of the credit U'ing derived from the total of tlie 
bank column, £5M 19k, lid., less £.’M 5h. Id, 
balance carried forveanJ -tliat is, the ch*?ques 
drawn in .Si*pt<?mls*r, plus the bank charge 
for discounting Wake's aeeept.anis*, totaiksl 
£480 llH. iOil. 
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BaiiK Accounts in tho Lodfor. Here 
k Ml illufitrstion of the bank account in the 
ledger. The commencing balance of £60 hae 
been brought forward from Auguat Slat in the 
name way tm the balance aa at ^plember 30th 
hoM been carried forward to October Int. The 
debit of £464 16a. lid., and the credita of 3k. 
and £4H0 Ha. l(Jd., are authoris'd by journal 
entries na followa : 


menia and drawinga were first jourmdmwi and 
then posted. 

Applicntlofi of Principles of Double* 
Entry. Although the principles of double- 
entry are inflexible, nothing is more olt^tic 
than the method of applying them in given 
caws. For instance, if it be objected that 
a bank account in the ledger is useful, but 
that it takes too long to journalise the montlily 



Sumo lunikkoepors consider the bank account 
in tho UKlgcr sujKTfluouH, lafcauso it is himply an 
epilonio of tlio tigurt>H cuntaiiUKl in tho bank 
coliinms of tho cash btH»k. In other words, 
tho bank ac<' 0 \mt is alnuvdy in tho cash book 
in detail, and d(His not niM*d a phwo in the 
lodger. Where tho bank btdanco is carried 
forward month by month in tho cash b<H>k. as in 
the example Wfore us, it is true that the bank 
ii(*eount might bo omitt<Hi from tho lodg^^r 
without much harm iHiing dono. But tluTc is 
something to bo said in favour of having rtrr// 
account in tho ItHiger, and the extra time 
expended in securing this result w'ill not be 
wastiKl. Somet imos 1 ho balanc^oH are not shown 
in tho cash lu>ok, and then it is imperativo to 
have a biuik aiTount in the ledger. In such case 
the bank columns in tho cash book are totalled 
monthly and ruled off without U'ing equated, 
and tho totals aro posted to tho ledger dirtH't. 
Hod this plan boon adopted in our example 
on pag(^ 779 the debit total w'ould have amounted 
to £4& 16s. lid — actual rocTipts during Septem- 
ber, and the credit total to £4H0 11s. lOd— 
actual |>aymonts for tho same period. Aft or 
tho direct posting of thes;^ items the bank 
account in tho k^or would, of course, show 
Hie same balance as it did w^hen tho lodg- 
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totals in tho manner described, tho answer is 
that thi.s is dcsiralle but not cssontial. Revert- 
ing to tlie bank ('ash book on page 779, we can 
if we please split tho columnar totals thus : 


Dr. 

Ihi Sept. W) 0 0 
Lidgiacuts • 4til 16 11 


Cr. 

Hank cliarge • 3 0 

Drawings - 480 8 10 

Ba’fuioe curried 

forward • 34 5 1 


£:>14 16 11 


£514 16 11 


The bt'st place for tlu^ now’ figures is ; debits 
iiumodiately btmeaih tho discount total on the 
Dr. side, credits immediately beneath the 
dicK'ount total on the O. side. 

W> may now* post the lodgments total direct 
to de^bit and the draw ings total direct to credit 
of bank ae'count in the l(?dger, marking in the 
cash book folio columns the ledger folio occupied 
by tho bank account, marking also in the folio 
coliiiuns of bai'k atTOunt tho cash book folio 
from which the ported items have been copied. 

CroM References. Particular attention 
is directed to the cross-references hero men- 
tioned — namely, the references in cash book 
to tho ledger folio and the references in 
bank account to the cash book folio. Every 


ksdm jwtting dundd reveal ita place of origin, 
ana every entry in a caah book or otbw Joamal 
sboold reveal Ita station in the ledm. Fdio 
colamns, annexed to the money columns, are 


made in books of aoooani — that k, every entry 
the amount of vrhich is preceded by the woitli 
^ To balance ” or “ By ba^cc.'* Consider * 
the account of J. Wake ah sot out below : 



providtsl for the purpevse in tht‘ vast majority 
of account bimkK, and it Hinuns absurd that any- 
one should find difficulty in adopting a Kystern 
of mutual roforonce which is a:^ hin^Uu as it is 
efficacious. 

We wnll return to our disset tod ligures for the 
bank columns in the casli book. The lodgrueiitH 
total having boon posted to del)it of f»ank 
account, the drawings total will go to credit of 
same account, as will also the bank charge of 
Ss. But with regard to the coinm<‘ru ing balance 
of £50, and the ending balance of £54 fis. Id., 
these amounts cannot be posted to the ledger, 
as they are contras to cc|uivalent amounts 
appearing elsewhere in the ca:>h book. Thus 
the debit of £50, with which Septeinlnir starts, 
is offset by the credit of £50, with which August 
ends. The two amounts explain and justify 
each other. The very condition of their 
existence is that they shall take opposite sides 
to one another, so that the credit of £5f> cannot 
be created unless a debit of cnpial amemnt Iw 
created at the same time, thereby vindicating 
the primary law of a debit for every crt*dit. 
By the same rule the ending balance of 
£34 5s. Id., which at September 50th is carried 
f<H*ward on the credit side, is brought forward on 
the debit side as at October Ist a.H the commenc- 
ing balance for October. It is evident that to 
post either the £50 or the £34 5s. Id. to the 
ledger would be to transgress the law, since the 
double-entry for both these items has been 
already completed in the cash bor»k itself. 
This point m worthy of notice, because the theory 
involved underlies every “ balance ” entry 


The rule is that «*nlri(‘;i cannot he miule in 
the ledgc^r e.\c(‘pt thnuigli tlio medium of tho 
lMM)kH of origimd (*ntrv. 'rhiis tho lirnt four 
debit entru'H in \Vak<‘‘n wcount aro 
from tho ili'-.y book — the lirsl credit ciilry fn»m 
tht‘ ciish l»ook. Ihit in llio of “ bjJanrr-i " 
entries tlo) riilo is roiax«‘fl of nrs tv^sity* iMM auMf 
IV ledger b'viivnce in neither a (raiiHfW't ion nor a 
(ranHter. At all eviMilu it is not a transfer in 
tho soiiho of rcgiwieriiig an internal changi*, for 
tho state of a lisiger iwcount is the hivmt) 
after bringing ilowii a hataiuH) as h»d<»re. 
Tho prtrsenco in Waken account fc»r ih*' 
abs(*nce therefrom) of Iralanco oritncH mak» * 
no diflercnco to the fo-l that after the mhu 
of £*i0 lOs. (kl. hatl Imsmi piih»%ed to mMlit of 
his oi'count tlwro Wivs a balance duo from 
Wake of £7 7s. 4d. We m a v. therefore, look 
upon tho entry “ S<'pt. 2tMh. 5’o halan' o 
brought dowTi £7 7 4 ’ as amounting to 
nothing more tlian a concise ckrclaration of 
the state of Wake’s acrcoiint on a particular 
daU*. The entry tells us that the dchiis 
then exets*dt-d tho credits by a certain sum, 
namely, £7 7 m. 4tL If wu acc4*pt this figure 
as the slarling-fioint of a new ocrcounl, we 
virtually promise to close the old account by 
making a balance entry on the credit side, the 
amount of which shall ctjual tlie new debit. 
The cnniil entry: “ Serpt. tiOth. By balance 
carried down £7 7 4 ” is in fac t our warrant 
for the contra entry, and lh<» tw<» entru'H 
K^elhcr constitute a doiible-4*ntry. thus con- 
forming to the established principle of a cU’bit 
for every credit 
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Treatment of Monthly Bank Totals. 

Tho journal cntriea (earlier remain to t>e 

dealt with. 'J'hew? are inten<led to nhow how the 
fiumilily bank iotala nhould l>e treated where 
the HyMtem iirevailK of pasHinii; all monthly 
lotal» from the Ifookn of original entry Ihrougli 
the Journal on their way to th<? h?dger. With 
regard to the poHting of theJMj eniriea tlie effect 
on the bank account haa Inurn explained. 
“(}. L. 4” meann that the bank account in on 
folio 4 of the (jenf’ral Ic^lger. 1’h*?r<‘ Hhould Im» 
a ref(?rence alno in the folio ('oliimnH of the* bank 
a<‘count to Journal 27. 

In the Journal folio column h^vcl with the 
cre^ht of £4fl4 l(Wi. lid., there will Im* found, 
in place of the UHual reference tc> a ledg4*r folio, 
a reference to df. 40. On referring ha<'k to 
(’B. 4ri we diftcover the* rcanon f»»r IhiH — namely, 
that the vari<iUH iteiuH of which the journal 
credit in cornpoMd have Iwen posUd f4> the 
credit of their n*M|K*etive aeeountH from the 
ennh In like manner, the journal d<*bit 

of ,*!«., and the? neveral ileiiiK aggr<*gating the 
journal debit of £4K0 Hh. lOd. hav<s l>e<m p<»Kt<‘d 
to the debit of their reH|K*ctive aeeountH fnmi 
the <’aHh book. 'Fhen* \h therefore no need to 
[tost thorn again fnirn the journal. 

How to Tost tho Balance. Ih fore 
dea^rting tho bank account, hd im nee how 
the accura^’y of tlie balance may Im* tt‘Hted 
by compariHon with that Hhowii in the bunk 
pa«H book. 'I'he jiohh book diHcloHCB the ntate 
of MewnrH, Ik* van & Kirk's banking account 
OH it. ap{MuirH frcun the records of the liank, and 
not nec<iSHarily as shouii by th<i firm's cash book. 
Naturally enough, tin* pass-book balance and 
the cash-book bulams* s<*ldoni coin(*ide. On 
tlu* one hand, cheoues received by the firm 
are t*nfer<'<i in (he eu-sh book umler duie of 
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but they aro acknowledged in tho pa.<w book 
under date of cleariny^ which, in the case of 
king distance cherpies — Hay a cheque drawn 
on f>ublin and remitted to London — would be 
W'veral days lat<*r than the date of receipt by 
Ik-.van k Kirk. On the other hand, cheques 
drawn liy lk‘van k Kirk are ent^Tcd in tlie 
ciush iKKik under date of msuc, but in the pass 
}K»ok they apfs*ar under date of paf/m^vt by the 
fnink. 

Delay in presenting cheques for jmjTuent 
frequently ooeurs. and must U? taken into account 
in trying to agns? the pass book witli the cash 
book. A simple illustration of a pass book 
agrwmmt w'ill now lie given. Mr. Kirk obtained 
tlie firm's pass book from the bonk on Oetolier ,*>th, 
and found thf*re w'as a balance of £42 Os. lid. 
at credit of the firm on October Ist. Ffaving 
siiee(H*ded in nTonciling this lialanco with that 
shown in his cash Isiok. hi^ made a nd ink 
iiiemorandiim on the cash l»ook thus : 

l<M»r». 


Balanci* as jier P.B. 

Add eh(‘que not elean-d 

42 

6 

11 

(Joni's) 

20 

R 

2 


71 

15 

1 

Lc*br cheque not ]>rc*Hented 

37 

10 

0 

Balance os per C.B. 

34 

5 

1 


It is probable that as Mr. Kirk ha.s postponed 
the checking of the pass.liook until Oct(»lK‘r 5th, 
he will be able to satisfy hims<‘lf from it that since 
Oetoln^r 1st the commission cheque from Jones 
has lK‘<‘n duly clcarc^il and the n iit chi‘i|ue duly 
preM<*nte<l and paid, but that d(K*s not affect 
the posit ion as at Octolicr 1st with which he is at 
the moment concenu‘d. 

lUfd 
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NATUHAL HISTOliy 


[ 246 ] arc) niodf?raU*Iy riongatcd. Tlie 
pfvrcarifH of Houth Anii'ric*a are faat^rr rnnnen* 
Umn (M’dinary and we find that their limlm 
arc Homewhat [onpr and more HpeeiaiiHod. I'fie 
hipfiofiolamuH, which ha« to climb the muddy 
batikM of ita native rivern, ia practically cc*n- 
atrucicd on the piR*tyfje. In thin and the Kulim- 
quent t‘xampleH the fore limb \n taken, but, 
except win re HtM;ciaiiy nientiom cl, the hind limb 
is faMhion<‘<l in much the name way. 

The Hand of the Deer. Turning now 
Ifi dt?er, the enil>odiment of swift proj^rcHMion, we 
shall lind the limbs Hlender and much cioiiKat<‘d, 
while the hand [ 247 ] proM^nts ^n-iat H}s*cia]iHationH 
as comfianKl w'ith a pit; The outer dibits (2and.'>) 
are redtued t<i insi^nilieant ve,Htijr<*H, evidently on 
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the way to complete disappearance. An<l tho 
palm bones of 3 and 4 are much elongatcnl and 
fused togt'lher into a ** cannon bone. ’ which 
gives greater lirmness than if the\ remained 
mqiarate. ’Pht're is not nearly so much s|MH'ialisa- 
tion in tin' pigmy swamp d«H*r (tragulines) native 
to West Africa tuid Stuilh Eust Asia. 

Ruminants that Climb. Among rumi- 
nants a jilacc of Security in w'hich to eht u tlu^ 
cud is A matter of consi<h»rnhie im|K)rtancc. and 
wo find that the evcn tiHul foot lends itstdf to 
this end l»v proving an admirable climbing 
organ. In illustration of this, some antelo|H^s— 
♦ .j;., the Alpine ehamois, wild sheep, and wild 
goats may In* taken. 

'rile oamel prt»sonts a further )Kunt of 
interest in the mcHiitication of its extremities 
to fit them for progn'ssion on hot dtsa^ri sands. 
Only the two central digits, 3 and 4. are present 
and tlu'so diverge some what, so as to give a firm 
support to a rounded elastic pad on the under- 
fiide of the f<x>t. 

In odd'tmH forms the middle ibgit, 3, is mort' 
or leas dominant, and the axis of s}7ujuetry runs 
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down its Centro. Examination of the hand of a 
tapir [ 248 ], tho most primitive existing typo of 
the group, w'ill show that the thumb has entirely 
di.HAp|s>ared, while the ciuitral digit is the largest 
and most inijMutant. The foot is still more 
modified, for it lias lost Die little toe, 5, as 

VVrll. 

Spreading Toes. The hand of a rhino<'eroH 
[ 249 ) shows further reduction, for not only has 
if lost the thumb, but also the little finger, and 
the foot is on the same nuKlel. Just as the two 
spreading toes of a wild goat are advantageous 
for elimbing, so arc the three spreading ten's of 
the rhinoceros of um^ for raj»itl progression on an 
irregular stony surface. 

The Long Hand of the Horae. The 

horw' and its allir,'. <*onslitute the last term in the 
perb'cting of the r)dd-to4'd tyis* of foot for rapid 
progression on a tirrn surfjw^e. In the hand we 
find the central iligit, 3. practically the only one, 
is of very larg<‘ size, and its palm hon(* is much 
eloiuiatfd j250). On either side of this %ve note, 
on dissr*etion. hfnvever, a narrow ''splint bone.'* 
The two splint bones are no other than the 
remains of digits 2 and 4, which have almost 
disapjx'artMi. 'Fhe elongation of hand and foot 
is very ni>t4'W(»rt)iy. and the .so-ealltHl ** kmn* ’’ 
of a horw* is really it.s wrist, while tlie hock ” 
eoriv.'iiponds to the ankle. Our one-tts'd horses 
were tireciHltHl in time by thrtH'-to<*d ones, and 
w<* can trace the descent of these, sU'p by step, 
from the primeval swamp-dwvllers to which 
refertmcc has so often betm mad«*. 

Leaping Mammals. Memla'rR of several 
orders of mammals oliiefly progress by means 





254. R£D-FBONT£D LBMVM 





MATUflill. Htrrofiv 




of tlio iuiid Knibs only, wkieh are of quite dia- 
proportionate lengtli. and used for the <‘xeention 
of a aeries of long leaps. The kangaroo is tho 
best known example, and its long thick tail is 
emplo 3 red as a balancing organ, useful also ivh a 
support in the inter\'als of rest [240, page l4P:i]. 
Some of the African desert types have evolv«*<i 
on somewhat similar lines — r.j;., the jerboas, 
which belong to the order of (iNAWERs 
eniia)* and, tho jumping-shn^ws. whieli aro 
class^ with the Inskctt* eaters (Ifuu'rtiisjra). 

Digging Mammala. Manimals whieh 
have taken to pursue underground prt*v have 
naturally cv(>lvtia on lines whi<'h have made them 
eflScient" diggers. Of this no Udter example 
eouki lie taken than that of our native mole 
[261], a member of the Insect- 
eaters ( I ). The general 
shape of the liody is adapted 
to a subtenranc^an life, anil 
the sliort, strong limbs are 
scooping organs of great 
efficiency. provich*<l M itli power* 
fill digging claws. This applies 
more particularlv to the hands, 
which siTvc SLs sjMidcs. 'I'hcre 
art' no external f^vrs. the eyes 
are veiy* minute, and the short 
hairs are implant^'d vertically 
in the skin, so Uiat then' is 
no |*articurar set ” to the 
velvety fur. which pr<*«ent« no 
obstacle to progression eitluT 
forwards or backwards. 

It is of particular interest 
in this connexion U) note that 
the poiichtHl mole {SfttonjcUf*) 
of tW Australian deserts, 
though belonging to a totalK' 
different ordtT {Marfntptalia), 
is not unlike a comracm mole 
in appearance, lK*iiig adapU'd 
in much tlie same way to life 
underground. 

There are also diggers among 
other orders of Mammalia, as 
rabbits and prairie “ dogs ’ 
among the Gnawers {fUtdentia)^ 
and armadillos among the 
MAMMAii^ P<m)R in Teeth 

{Edentata) In all such cases 

there are at least powerful digging claws. 

Climbing Mammals, Smc;ie a tn^<* life 
offers abundant food of lioth vegetable and 
animal nature, with few-er dangers than life on 
the ground, it is not surprising to find that 
it has been adopted by a large numl>er of 
mammals belonging to clifferent orders. Moro 
or less mobility of limb is hen- an advantage, 
and this involves, among other things little, 
if any, reduction in the number of lingers and 
toes. 

Among the Pouched Mammaij? 
we find the phalangers of Australia and the 
opossums of America arc arlxireal, th#*ir extr<-m- 
ities being a^pted for grasping, while in some 
of the latter there is a prehensile tail, serving as 





a nort of fifth hand. Of Mahmviji Pooh in 
Teeth {Edi rittia) the leaf rating alotlm of Ninith 
America live entindy aiiu»ng the tos's, pru- 
gn'ssing head downwanls with eomub ti* ms-urity, 
for their long curvet I claws give a firm Imld. 
In this cast', it is true, the digits have Ihmu 
reduced, but a few elficient claws arc Umut 
than a larger niimlnT of Htnaller hi/»\ In the 
same order some of the smaller South Aiucnt'un 
ant-eaters also afftvl an arbon^al life, as tlo 
stune »|iecieH of their Old Worlti ndativts. tin- 
piiugoliiis. W'hich iis<* the overlapping st'alt-s mi 
the iimier side of the tail as ciimbmg irons, 
Caudal Climbing. Among chinlMiig 
Inrect-faters (/aAcr/»iN»*rt) we find thesnuirnd- 
like trt'e shicwH of Soiith-iMist Asm with their 
bushy balancing tails, ami 
our common Hi|tiirri*l iiliist rates 
the sariitt haiiit among tin^ 
tiNiwKHs {Ettdfutia). in tin? 

** Hying ” stjiiirnd.s t»f West 
Africa lluM*t‘ are climbing mah'S 
on the under sidt* of the hast^ 
of the tail. AatiHl by tlnor 
sharp tdiiWH a iiiimlter of th<« 
Fi.Ksii KATKR.S {("arnit*ioa), from 
leopards. pufiuiN. and cats, 
dmvn to rivets and soiiu* of 
the wi iUH‘| trils*, are able to 
eliinbw ith fiuMhty. Some of t bo 
Imws, too. can climb ctTeetivdy 
if c lumHilv 

The Monkeys (/Vowges), 
howeviT, constitute the most 
notable idtmbing onler of 
maminalH [2581. both hands 
and feet Isong able to grasp 
branehes. as, tr»r mstanee, in tho 
orang-utan [262|. d'his is 
inairily due to the fact that 
the thiimh and great t<s‘ can Is* 
opfsas'd <*r filaeod opfMmite to 
the remaining digits. Some of 
tlie Anicrn an inonkeyH ja»ss4 hs 
a prehensile tail. 

Our Trew»dwelling An* 
ceatora. 'Plu re is no doubt 
that man hiniself has denfM-mled 
from arboreal anceKtoni. and 
in a young baby the mobility of 
the tears and the intiimtHl 
<»f the feet are very noticeable 'J'le* jsiwer is 
also |>oHH<*HHed of supjioning the entire weight 
of the liody by grasfsng a stiek in the bands, 
tlioiigh reatiers w'ill tind that there are forniidabh^ 
obstai les in the w^ay of pursuing mw ari hes in 
these matt<Ts on very juvenile memUTs nf the 
human sfiei'ics. It has also Isn-ii plausiblv 
auggcsiUsl that the fatal inatinct of throwing 
up the arms nolieiabli* in drowTiirig pirrsons 
may U‘ regnrde<J os an involuntary attempt t»* 
grasp the branches of the original tn'<* home 
of mankind. 

'rhe Lemi'ES { L^^muroiditi) [254]. Hometimi’S 
grouped with tiui monkeY's. Init in reality 
dcridMiJy lower in the scale, possess cfimlsfig 
arrangements similar U> those just 
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CfoquethMi 

iKOBdbiXNTS. Half a pomid of any cold meat^ 
poultry or gana, one ounca of butter or good beef 
dripping, one ounca of flour, one gin of water or ctock 
or gravy, two taaig>oonfttb of topped parsley, one 
taa<q|>oonful of chopped shallot^ nutmeg, pepper and 
Mlt^ one agg» braadcrumba. 

Method* Remove all akin and bone from 
the meat, and chop it finely. Melt the butter or 
dripping in a saucepan, stir in the flour amoothly, 
then add the stock, or if poultry or rabbit w 
lieing used, use milk. Stir the sauce over the 
fire till it boils and thickens, then add it to the 
meat, parsley, onion, salt, jiepper, and ^ dust of 
nutmeg. Mix all well together, them turn it on 
to a plate, and spread it evenly over. When cold, 
mark It into equal divisions. Form tbcin into 
neat balls. Brush each over with Wntt^n igg, 
then cover it with crumbs. WTien all art* coatinl, 
have r<*ady a pan of deep frying fat ; when a faint 
bluish smoke rises from it put in the halls, two 
or three at a time, and fry them a pndty golden 
brown. Drain them well on kitchen pa|K‘r. 
Arrange them on a law fmfx^r, and garnish 
with fri<H:l parsley. Thtw cr<><|uettes may be 
made of any kind" of meat, poultry or game, or 
a mixture of any. If using veal, a little grated 
lemon-rind is an improvement. They may Is' 
n'heal<tl eitlM*r by refrying llu*m for a b**v 
•(H'onds, or by putting tiu'in in a but oven. 

FISH 

Dressed Crab 

Inoreoiksth. a go<K|-»4i7»»<l rrah, n»l and \ ituvar, 
Siilt and pejjper, a tab)<»Hp(MJnful of wliite mimt*-*. 

Method. The crab should fwl heavy for 
its ttizi' and have large claws. Remove all the in4‘at 
' from the IsKly, eaiH‘fiilly picking it out from the 
claws and the l»f»ny part in tin* middk*. Sera|s* 
out and save all the soft meat as w<*ll. Throw 
away all liony and Hnny pie4*cs. Von will 
notice the flesh is of two kinds — a dark, soft kind 
(which is the liver), and the rest lirni nn<l while, 
S<*parate the latter into little shreds with a fork 
or skewer. V\Tien the shell is (juile empty, wash 
it well, and rub it with a litth* wnnn butter 
to fKibsli it. Also chip off IIm^ under portion 
BO as to leave a neat edge. Mix tin* soft sub- 
Btanee with oil, vinegar, salt and pepfsT, and. 
if liked, the breadcrumbs. Toss tin* shrerlded 
meat lightly in the seasoning of siilt and |k-{/js*i 
and vinegar, but keep the light and dark meat 
B4*|)arate. Fill the shell with tla- two mixliir«*s. 
arranging them alternately sf> that tlay apfs-ar 
in stripes. Pile rather high in the e<*ntre. and 
if there is any coral, fiound it with a little butler, 
and decorate tastefully with it round the shell. 

Fish Pudding 

rsoREniENTS. One pound of any kind of 
fish, thresp ouiicen of ls>ef «uol, fjunccM of white 

hreailerambA. one teaspiKuiful of ebr»i>|S'd 
one tea.<*p<.Minful of chop|)e<l faiioii. two tetts|HMinful'4 
of Halt, a quarter of a teaKpooiiful <*f |>e|ijs*r. two 
eggs, half a pint of milk. 

Methckl. Remove all skin and Isme from 
the fiah, th^ chop the flesh finely ; chop the 
suet also, mixing the crumbs with it while you 
do so to prevent it from clogging. Put the fish. 
Buet, parsley, (mion, salt, and f)epper in a basin, 
up the eggs and the milk, then stir th*^* 
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Into the other In^pedieiitB, mixing all well together, 
Thiek^ greaae a puddiiig-bsBin, put in the 
mixture, preesing it down well. Cover the top 
with a piece of greaiMd paper, and itesm tlw 
pudding for one hour. Turn it out on to a hot 
dish, and pour egg sauce all over it 

Tinned salmon is excellent treated in this way. 
FHed Fish 

IxoREDiKNTs. One nuHtttim-.«i»K) sols or plaice 
on« egg, brt«adrrunil)a. a litHc Hour, Balt, pepiier. ntul 
oil. 

Method. VVaHh. dry, and fillet the fish ean^- 
fully; there will lie two fillets from each side. Add 
to the flour a gcxKldust of salt and fHipfH^r : dip 
eat‘h fillet in tins, and ^'hake off alt kxiBe {xirticleB. 
Iteat up the egg on a filat«\ brush the fish over 
with it, then cover with hn'iideruril«, presRUig 
them firmly on wifli a knife. Have mwly a pan 
of deef) frying fat ; when a faint bluish smoke 
rises from it fnit in one or two pirn's of fish ami 
K*t them fry till they arc' a deli<'alt* golden brown. 
IJft them on to a Wking-tin lim'd with kitc'hen 
|Nip(*r. and let them drain well. Arrange them on 
a Im'e pafx'r. and ganiisli them with friixl pamiev. 

-Knv kind of fish mav lx* Irtmlcsl in this way. 
Whiting an* iistiallveurM round, their tails Btiiek 
through th(‘ eyeholes, i‘gg-ambtiread(i'uiiilKsl. and 
fried whole Cod is generally cut into steaks 
ubiHit an inch thick, thim f'gg-aml-enimlMxl. 

Fresh haddis'k imiy lx* iillett'd, or uuTely cut 
in thick steaks. 

If prefcTred, lh«* lish may Ix’ ♦•oat<*d in batter 
iiist< :ifl of egg and crumbs. 

For tin* batter, mix log<*tlM*r a ouarl«*r of a 
tcnsprsinful of salt and a <|uarter of a |Mnind of 
th»ur; stir to tls'se smiMithlya rpiarter of a pint of 
t<*pid water, and one tableK)HM)nful of oil or 
in«‘lt(*d dripping. Ik*al the white of an egg vi ry 
stiffly, then mid it lightly to the batter, and it 
is f*eady. 

Grilled Salmon Steak* 

I s«:ni;i»ir.vT'<. Sulnion ••ti-jiK-, •tnttia.iil, 

two otllM-eM ot hkII pi'pprr. For tliti 

Hjitjce, two tr>aHpootit til" o| lior'tiM'iuliHh. tuo oui»''e4 
of fri^nli liititi'r, two tiMt^pooiiiiil t o| ifriirtii jiitro, 
♦uiyi’imc. 

Method. Tb<* sternks slitadd ls< tpiitt* an 
ineli thick. P»riiHii them ail over with warmed 
butter. Holl tlit'in in the oatmeal. Ib'at ami 
well blitter a gridiron, lay on the steaks, and grill 
them tiver ii clear, sharp lire for ten to tifteen 
minutes; use a fish slice and kniO’ to turn them 
unless you havt; one of tiie double gridironn. 
When they are n tempting brown, slip them 
on to a hot disb. Dust, with salt aiifl fx*p|M*r. 
Put a lump of biittr-r on the top. Sirrvo at 
once, handing them with Dut<li saijce. 

T<» make- th.* **auee, put the butler in a sauce, 
pan. and culd a little salt. Stirovera slow fire 
till alxiiit lhr4*c‘-f| Harters of it i.s rnelt<*d. Draw 
it to the sid«* of the fire to fi.nsh :m')iing. This 
prevents overhc'ating, ubieh ruins lh<* flavour 
Add a dust of cayenne, the lemon juice, and, b»r 
this H|x*<'iai dish, the gratc*d Ijorseriidish. .Sc'r\<’ 
in a hot sauet'-lxiat. 

Ccxl, hake, while salmon, or haddock may all 
Ix^ tr<,*atcxi in the same* wav, while herrings, 
whiting, and mackerel eonkf be split ofs*n and 
grillod as dircx’ted. 
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Put enoigli 11^ Mid water ia a fiih*k0Ufe to 
cover the fi*h; add a little salt — about one 
level teaepoonfiil to eaeb quart of water. When 
the water boils put in the fish. Bring it to the 
boil, skim welC and boil for three minutes. 
Then move it to a cooler place, and let It simmr 
till done. It should take from twenty to thirty 
minutes, according to the thickness of the fish. 
When dcme, the fiesh should easily part from the 
bone. Then lift the fish out of the water, and 
Jet it drain. Bub it over with a little butter. 
Serve on a hot dish on a fancy paper. Garnish 
with slices of lemon and fresh .parsley. Serve 
shrimp sauce or any nice fish sauce in a hot 
sauce tureen. 

Cod, fresh haddocks, bake, turbot, and brill 
may be treated in the same way. 

Lohmter Cutlwta 

iNORBDiEiTTS. One lobster (fresh or tinned), one 
ounce of flour, one ounce of butter, one egg, bread- 
crumbs. 

Method. Take out all the fiesh from the 
shell, and chop it finely. Melt the butter in a 
saucepan, stir in the flour smoothly; then add the 
water, and stir the mixture in the pan over the fire 
till it wiU leave the sides of the pan quite clean. 
Kow add to it the chopped lobster, and if there 
is any lobster coral add it also, with a good dust 
of salt and pepper. Mix all well together, then 
spread the mixture on a plate to cool. Beat 
up the egg on a plate and make the bread- 
cnimlia ; lo do tliis, rub some stale bread through 
a wire sieve. When the mixture is cool, mark 
it out in even Fixed divisions, and form each 
division into a pear-sha))ed cutlet; do (his with 
n knife dipped in Hour, and on a slighti y (loured 
l>oard. When all the cutlets are shaped, brush 
them over with the U^aten egg and cover them 
with crumlm. Have ready a deep pan of 
fiy^ing fat; when a faint bluish smoke rises from 
it put in the cutlets, one or two at a time, and 
fry them a pretty golden brown. Drain them 
well on kitchen [>ap< 5 r ; into the end of each put 
a piece of the feeler out about an inch long. 
Arrange the cutlets in a cindo on a lacc pa|>er. 

The remains of cold cod. haddock, or whiting 
are excellent treated in this manner. 

POULTRY 

SpatchcocK 

iKOHeniKKTS. One fowl, salt and pepper, a little 
chopped onion, parsley and herba, browned crumbs, 
an eunes of butter. 

Mathod* (^it the fowl straight down through 
the backbone, but not through the breast Dust 
it well inside and out with the onion, parsley, 
herba, pepper, and salt Skewer the fowl so that it 
lifw quite nat and brush it all over with some 
melted butter. Hub the gridiron over with a 
piece of butter or suet put on the fowl, and grill 
It till it is half cooked; then cover it with 
browned crumbs, and finkdi cooking it It will 
^take about twenty minutee altog^er. Take 
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sf poric i 
end two ( _ 

Mothod. Sldnihegaoiagee» tbm« w ym 1 fea 
meat with salt peopM and nutnieg. Fill tlieliiid* 
through Om ^mth thfe Irima it 

neatly into shape. Put it m a sauoepaii with 
neariy boilingstook or water to cover it, brii^ it to 
the boil, tiien skim it well and let it simmer 
gently about two hours. Meanwhile, wash and 
prepare two heads of celery, and out them into 
thinslioes. Melt three oimoes of butter in a sauce- 
pan, put in Uie celery, and let it cook slowly for 
a quarter of an hour — ^it must not get at all 
brown. Now stir in the flour, then add one and 
a half pints of milk. Stir over the fire till the 
sauce boils and thickens. Season it carefully. 
Let it simmer gently from ten to fifteen minutes, 
then rub it through a sieve. When the turkey 
is done, put it on a hot dish, coat it nicely over 
with some of the sauce, and serve the rest in a 
hot tureen. 

Chicken and pheasant may be served in this 
way, but they are not usually stuffed, though 
sometimes the latter is stuffed with oysters. 

Roast Duck 

iKOEBDiBirrs. A ooi^Is of ducks, two large 
onions, three ounces of breadcrumbe, six sage leaves, 
one egg, one ounce of chopped suet, salt and pepper, 
a UttHi dripping. 

Method. First prepare the stuffing. Peel 
the onions, out them in quarters, and boil them 
till tender in salted water. Dip the sage leaves 
into boiling water for a few seconds, then dry 
them in the oven till they can be powdered 
between th e thumb and finger. IVhen t be onions 
are tendc^r, drain off th^e water, and chop 
them finely; add to them the powdered sage, 
the breadcrumbs, salt, pepper, and chopped 
suet. Beat up the egg, and bind the ingredients 
together with it. The stuffing is now ready. 

Phick and draw the du cks, and wi pe them inside 
with a cloth dipped in hot water. Singe the 
birds thoroughly. With a spoon put the 
stuffing into the birds : draw the. flap of skin 
over the opening, and keep it in pla^ with a 
skewer or string. Truss the birds into shape. 
All but the last joint is cut off from the legs and 
wings ; the wing joint should be firmly stretched 
out till it almost touches the thigh joint, which 
must be pushed back a little to meet it. Then 
either stitch or skewer the limbs in shape. Put 
them in a baking tin, with the dripping on the 
breasts, in a quick oven for ten minutes, then 
move them to a cooler part. ' They will fMrobably 
take an hour. Serve them with a tureen of 
good gravy and one of apple sauce. It is a wise 
plan to Bluff one duck only, as so many peojde 
object to aage-and-onion stuffing. 

Goose and turkey may be stuffed in the same 
way, but in the case of the latter the stuffing 
is put in at the neck end of the bird. 

Duckliiiga, like chiekena, are never stuffed, 
but merely trossed, and put in the bakii^ tin, 
with a little ffrtpptng, and roasted. 



OMudMa of aibUM 

fimcmtmm. Two fowl^ two on* 

IW Qirrot, two pimm ol ocim, » Inmeh of Inarbt, 
two qoarto of atook or wotor. Wot tlio aoaeo. throe 
omieM of Imtter, three omioeo of Haar^ one ond • 
hell pinte of broth, one oanee of Wf ge)aiine» a 
linowirtmnfinfnl of eream, aaH and Mpper. 

|i#tnod. TniBS the fowls lor boiliiig, roll 
them tip in A bottered paper, and tie it up like 
a parcel. Put them in a pan with the stecK and 
Tegetables. Cook slowly till the birds are tender, 
probably for three-quarters of an hour. Take 
them out and let them get cold. Melt the butter 
in a pan, stir in the flour, mixing it in smoothly. 
Cook these for a few minutes without letting the 
flour brown. Now stir in one and a half pints 
of the stock in which the fowls were cooked. 
Stir over the fire till it boils. l)i.saolve the 
gelatine in a little stock, and strain it into the 
sauce ; also add the cream. Place the fowls on a 
dish, and when the sauce has slightly cooled |K>ur 
it very smoothly over every part of them. 
Garnish with two lines of roughly ehop|)ed 
aspic jelly down the breasts of the birds, and 
make n hord(T round the dish. 

GAME 

Roaat Grouse 

InoRKiJiK.vTS. .A hraoo <»f proine, two slirei* of 
bacon, an ounce of buitor, tw<i Hcjiniros of toiMt. 

Method. I1u<*k ivn<l singe the hinis. and 
wipe them inside with a cloth dip|)ed in hoi 
water. Truss them, and tit' a slice of fat bacon 
over the hifa-st of each. Wrap etu’h bird in a 
piece of greased p<i|K*r, and put them in a hnking- 
tin, with the butter, in a hot oven. Haste them 
frcqu«?nlly. After ten minute's take off the najKT 
and Iwvcon, and continue ti» roast the birds for 
another minutes, hut can* must l»c taken not 
to oven ook them. Tliey should l>e ratluT und< r 
than over doiu?. Put two neat sfjuares of but- 
tered toast under i1m' birds for the l.ist ten 
minutes of rooking them. Put the t»ia.st on a hot 
dish, and place a bird on eiw’h. Serve th<'m 
accompanied by bread sauce, gravy, aiul Irieel 
CJ*uml»8. 

All game may Ik* tn*atisl in this manner, hut 
w<K»dc(K*k and sni|Hj shoiikl not “ drawn.” 

Salmis of Game 


ham, two thalloU or osiona, a buneh of pafdsy and 
barbs, four elovsa, lour pmaroortw, a say lMif» a 
da iw rt spoonfttl of rowan jdiy, a picaa of ghiB tbo 
men of a pig«oti*« egg, tali and pepper, one ounoe of 
flour, baa a lemon. 

Method. Cut Ibe birds, which should 
lie only half roasted, into largi? joints and the 
ham into dice. Put these in a stew{)an with the 
sliallot^ herbs, bay leaf, pepperconw, and clovw, 
and stir tliom over the lu*e till they are a pale 
brown. 'Fhen shake in the flour, and brown 
that also ; now add the Ht<x?k, and stir it over 
the fire till it Iwils. S«*ason it eai\*fully with 
salt, pi‘pf>er. and k^mon juitn' and add the gla’/.e 
and rowan jelly ; then simmer the whi>lt* v«'ry 
gently for half an hour, adding, if liked, u glass 
of nxl wine, Arronge the joints on a hot dish, 
and strain the sauce over. 

Jugged Hare 

iNaRKDiKNTs. Oiio horc. one «mion, two lUivtv-* u( 
garlie, two ititiirt'ii of pofMl bis'f dripping, eight elovoK 

} H‘p|H'r and kuIi, t»ru« himie of ni:M*e, two of 

lour, a bunch of lierl>n, a wnmll rarrot. 

Method. Skin and |munch the liart* can*- 
fully. Cut it up into snuill joints. Mix together 
the' salt. |H'p|H*r, and one ounj*e of flour. Dust 
ea:h jc»inf »>ver with this mixtiiiv. Pe<*l the 
onion, slic k the cloves into it, and tie the herbs 
togctbcT. Put the onion into a brown stew- 
jar with tin* hcThs. ina’-i\ and garlic. 'I hen fKuir 
in enough ytes^k or water to cove r all. Put on 
a tight Hi ting lid, put the jar in the ov<*n or 
at the side cd the stove, and let its tontents 
simmer g(*ntly f‘U* Iwd or more hours. Melt 
the butter in ft Hiiiall pan, stir in alsnit two 
ounces of flour smootlily, add n little of th«* 
liejuid from the ban* gradually b* fhis flour, thc*n 
pour the mixtun* slowly into the Hb'W-jar, ami 
stir it ove r tl»e lire* till it c cM^ks and tide lo‘ris. 
Season it nic e ly to taste with the salt and )s*p|HT. 
Take out tin* lierlm, garlic, and onion. 'I’ie a 
el<*afi serviette* round the* jar, and wi iut it to the 
table. It is a matter «)f imlividual taste* whether 
you use- the l*h»od of the hare- or not ; it of 
course- greatly adefs to the* theveuir. It is Is'st 
to re*m‘>ve- tlie he-a‘i Is-feere- serving (’e»ok the* 
hf’urt and hve-r s«-pariile*ly in little* stis’k, the-n 
rub them thre>ugh a sie-M- or che»f» the-m !in«‘ly, anel 
evdd the*iii to the gravy. Ib-d e nrraiit or n'waii 
jelly slmuld Is- s» rvotl with this dinli. 


I N<jRi:i>iENT9. Two eer molt* gnaj'W' pariridt^e*-*, 
woodcock, or any ollior gam*-, a ‘juarier t*f a jn*ui<tl mI 

ff-ntm n*'(l 
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FRENCH 


By Louis A. Barbe. B.A. 


INDEFINITE ADJECTIVES 

The indefintte adjectives are aucun, no ; ntd, 
no ; chaquf^ each ; mime, same« self ; UnU, all ; 
qudyuet some ; plusieurs, several ; Ul, such* 
such a ; maintf many a ; fuel 4 what. 

(a) Aucun and ntd* no, are ne^ive, and 
iher^ore require as before iht verb of which 
they are eittoinbjeotsor ol^eots. 

They are* both shunilar : 

Aaeun ^min dt ne conduit d Is ffloke, 
nojMth of flowers leiidB to glory. 

un*aaucun emfdoit he has no employment. 

JV^td kofnme %*ud exempt de la morU no man Is 
exempted from death. 

Je n'tti nuUe autoritit I have no authority. 

(b) Chaque, each, can only be used in the 
shmtar : 

Ckctque dge a H9 ptaisire, each age has its 
pleasures. 

(e) Mime means **8ame*’ when it preeedes 
a noun. It means ‘*self” when it follows 


a pronoun, and is joined to it by a hyjflien : 

lie oni lee mimes droits^ they have the same 
rights. 

Voue itee contents de . vous-memes, you are 
pleased with yourselves. 

(d) Tout, all, has a femmine form, toute, and 
the plural forme tone, for the masculine, and 
toutee for the femmine. It takes the definite 
article, and is the only adjective that precedes it. 
A po^eeaeive may take the place of the article ; 

Tout eon pouvoir, touJte sa capctcite, toutee 
see forcee, toua see eiforte, all his power, all his 
capacity, all his strength, all his efforts. 

In the plural it has the meaning of every ” ; 
Tons lea jours, every day. 

When used in the singular, and without the 
article, it has the same meaning : 

Tout citoyen a des devoirs aussi bien que des 
droits, every citizen has duties as well as rights. 

Tout, tons, toutes, may not, like the English 
all, immediately precede a relative pronoun. 
The singuiivr must be followed by cc, and the 
plural by ceux or relies : Tout cc qui reluit n'est 
pas or, all that glitters is not gold ; tons ceux 
tfui le connaiasent le reapectent, aU who ^ow him 
respect him. Tons may not come iinm<?diatelv 
after a personal pronoun : We all hiui, 

noMs le conmnssons lous, 

(f) Quelque, and its plural. queUptes, moan 
** some,*^ but ore more rostrictea in sense than 
the partitive : 

Nous avems eu q^tt/ue digiruUe, wo have had 
some (a little) difficulty. 

J* a% quelques bone livree, 1 have some (a few) 
good books. 
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(/) Plusieurs, several, has only one form for 
both masculine and feminine : 

Plueieure hietoriens, plusieurs hietoiree, several 
hisioriims, several histories. 

(g) Tel, teUe, so^h, are usually preceded by 
un, or une, and their plurals, tele, teUee, by de: 

Vn honme tPwn tef orgtteil set ineupfortabk, 
a man of soeb pride Is unbearaMe. 

Iln*papaed€ tele aafiiiMx, dkeTearenoitidi 
anlmids. 

The indefinite aiijcle never oomee after ad, 
as it does after “ sueh ’* in English: 

Un tel homme eet ineuppotSable, tneh a ma n 
is unbearable. 

** Such " before an adjective is ei, used in 
connection with un, une, for the singular, and 
with de toe the |>lural : 

Un homme ei ieUdligent, such an mtelligent 
man. 

I7ae s« 6dle maison, such a fine house. 

Dee kommee ei courageux, such brave men. 

De si gentile enfante, such nice children. 

Tel repeated before two nouns, and used 
without an article, means ** like ** : 

Tel mattre, tel valet, ^ like master, like man. 

(A) Maint, mainte is equivalent to the English 
“ many a,” but may be used in the plural : 

Avee quelquee vertue %l a maint et maint de/aut 
together with a few virtues ho has many and 
many a defect. 

Maintes fois, or mainte fois, many a time. 
Quel, what, is used in both direct and indirect 
questions : 

Quel lime lisez-vous ? What book are you 
residing ? 

Quelle heure eat-il ? What time (hour) is it ? 

Je ne saia pas quelle heure il eat, 1 do not 
know what time it is. 

llie names of countries take the definite 
article except after the preposition en, and after 
the preposition de when, with its aid, they form 
adjectival expressions : la France; en France, 
but du cuir de^Russie, Russian leather. Before 
feminine names of countries in is rendered by en ; 
liefore names of towns it is rendered by d : 
je demeurt d Paris, I live in Paris ; Paris est 
en France, Paris is in France. 

Exbbcise XIV^ 

VOCABULABV. 

aqe (m.), age la Bastille, Bastille 

oil (m.). year • la Belgique, Belgium 

argent (m.), silver la capUaU, capital 
armee (f . ), army la chute de pluit, rainfall 

j4sceiMKm(f.), Ascension le centime, centime 
44Moifipf^ (f.). As- feecfdimdre, centimetre 
•umption le ckemin de for, railway 



kAIMlUAQSS-^FflCliON 


l( cUmai, oliiiiato 
U commerct. couiiuoTce 
It iUqrt^ degree 
It </e/wrfemeii/, di‘|>art- 
nient 

la dittancf^ dintaiu’e 
la duret^ duration 
effcclif (m.), effective, 
Ktrength 

erportalum (f.)» ex- 
I>ortation 
la lUtf fea»t 
It franc, franc 
la France, France 
It globe, globe 


Xoii (m.K ('hristmiiA 
Or (m. ), gold 
la paix, jK'Hce 
bt parti*\ {kart 
PdqrHejt {m.), Easter 
la Pen/mVr, Whitsun- 
day, PentcH'osl 
la i^hriodt, (HTiod 
to pi^t, pitre fof 
money) 
to p/utV, rain 
Ut population, pop'ala* 
tion 

It port, harbour 
It pouvoir, power 


JuAUant (m.), inhabitant It priMent, president 


imporiaiion (f.), 
portation 

tnotfjCrie (f.b industry 
Is jonr, day 
Is jour de VAn, New 
Yew’s dav 
Is kUomUrt, kilometre 
Is Ugnt, lino 
Is liirt, Loire 
Is longueur, length 
Is monae, navy 
Is maidot, saflor 
Is mimoire, memory 
Is millt, mile 
Is navire dt guerre, war- 
ship 


sett/, active 
anglais, English 
annuel, annual 
carri, square 
commercial, commercial 
considhahk, consider- 
able 

txkulif, executive 
exterieur, exterior, 
foreign 

frati^is, French 
important, important 
cUdfrer, to celebrate 


to priss, taking, capture 
to ripMiqut, republic 
Is rhurvt, reserve 
to riviirt, river 
ts sertfict, service 
Is soldsl dt marine, 
marine 

laSuisee, Switserland 
to super^it, area 
Is tempiraiurt, temper- 
ature 

It temps, time 
te Itrrttoire, territory 
to tUf, head 
to Toussaint, All HainU 
la valeur, value 
ts villc, town ^ 

juif, Jewish, Jew 
lor^, long 
militaire, military 
mobile, iiiovabU^ 

‘moytn, mean, average 
national, national 
obligatoire, obligatory, 
compulsory 
protestant, protest ant 
Umpire, temin^rute 
territorial, territorial 
total, total 
monter, to man 
fdacer, to phfcce 
tomber, to fail 


former, to form 
indiquer, to indicate 

tnesurer, to measure, reckon 
comprend, comprises vaut, is worth 

elu, clecttHl 

d peupre^, about, nearly environ, about, nwvriy 
apres, after tard, late 

from, lieginning with cesUd-dire, tlml is to 

entre, between say 

en, in pour, for 

par, by ensemble, together 

Paris, Paris Lyon, Lyons 

Marseille, Marseilles 
Translate into FBENcir, 

The territory of the French ftepublic h* 
about 536,500 square kilometres. Its area is 
nearly thirteen times the area of Switzerland, 
and more than thirteen times the area of 
Belgium. Its population is 38,600,000 inhabi- 
tants. Each squaro kilometre has about 72 
kthabitants. There are in France 60,(X)0 Jews 


and65iMKN) IVotestants. It has 86de{)artinents. 
Its eliiiiate is tompcTste ; its im*an yearly 
tempiTAture is degnn'S. Its rainfall is 
80 etmtinietres. IVanee forms a rtqmblk*. At 
the head of the excH'Utivc power is plactnl the 
Prt*suienl of the Kepuhlie. He is ehn'tinl fc»r a 
|it»riod of sevim years. Military st'rviee is eoni- 
pulsory in France from the ag«* of 2tt 'rUe 
duration of the siTviee is 25 years : three years 
in the acti\'t‘ army. H) vtNirs in the reserve of 
the actiw army, six years in the territorial army, 
and six yi^ars in the n^serve of the territorial 
army, in time of peace the effw'tive strength 
is about 56(h000 men. The French navy 
comprises 4,W ships of war, Tliey are manneil 
by about KHl.OQO sailors and marines. Then' 
are hve great military ports. Paris, the capital 
of France, baa a population of about 2 millions 
and a half. Lyons and Marseilles are also two 
of the largest towns in FVanoe, In Marseilles 
there are 404,000 inhabitants ; k Lyon# there 
are 420,000. Paris has more than 000,000 in- 
habitants more than those two towns together, 
Bv its industries and its oonknieroe Paris is one 
of the first towns an the workL Marseilles k 
the first harbour in all the Mediterranean, and 
one of the 10 or 12 most iniporlant commercial 
places of the globe. ITie commerce of Franciv 
IS V€5ry considerahle. The average valuo of 
its foreign trade is 7,500.000,000 or 7i mil- 
liards ; 4 of ini|K>rtation and of exnorta* 
tion. The longest river in France is the Ixiire. 
Tho length of the Ixiin* is ),(r20 kilometres. 
The railway lines of France have a total length 
of 40,0(HJ kilometres. The Kitgitsh nu^asuro 
distances by miles ; tho French by kilometres. 
7'he Englisli mile is l.fMMf metres. 1'lu* French 
indicate value by francs and eeiitimcH. Tht^ 
franc is worth a little less than JO English 
“ pence.'’ The centime iAthe ItKHh part of tho 
fraiie. ThiTe are piis'es of silver of 50 centimes 
and gold pim'S of 10 fraries. Tho largest silver 
pMH’c is tile .7'franr piece. In France I be feast 
days are: the Istof January, or Xew ^'ea^'H 
tlay. Easter, the Aseeiisioii, Pentei-oHl, the 
.\Hsumption, All Saints, and t ’liristiims Ihiy 
All Saints is always the Ist of Novi'iuImt, and 
(’hristmas the 25t)i of Jhs'emUT. Easter falls 
betw'cen the 21st of Mart'll and the 2<lth of 
April. The Aseeiision is also a movahle feiwtt. 
It falls 40 diivs after Easter. PentiHiist lalln 
10 days later- -that is to say, 50 day * rJtvr 
Easter. The French c<‘lehrate their national 
feast (on) the 14th of July, in luemorv of the 
t.'iking of the Jlastille in 178th 

Kkv to Exekcisb Xllf. 

1. Nous avont puss*' tine (piinzaine dt* jt>urs 
k lAmdro-i, 

2. J’ai achct4' une (horiiJivn» de ls*urre et 
une demi-douzaine d’cenfs. 

.*{, Dans quatre-vingt'dix-sept il y a neiif 
dizaines et sept unites. 

4. II y a une centaine dir pages dans le rahier. 

.5. Quelle heure est*il ? II c?si quatre hetires 
dix ; dans t inq minutes il sera tjuatre heures 
el quart, et dans vingt minute's i) sera qiiafro 
heurcs et demie. 
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6. Otte rae m nn demi-miUe d» longoettr 
(long) et ctnquMiie pied» de Urgour (laige). 

1. Notro mAwan * plus de qoMTAnte |Hed» 
do hautoor (haut). 

8. Cette table a deox mMrea de kmg aur un 
in^tro aoixante-qumie oentim^trea de large. 

9. Vooa avex troia fautes ; je n'en ai qu'uno. 


U). Donviea eat k enviroii ringt et rm mfflea 
de Calais. • 

11. Le Paa de Calais a plus de vingt mSfes 
de large. 

12. Vous area gagn^ plus de cinquante irancs 
de plus que nous. 

Continued 


GERMAN By P. G. Konody and Dr. Oaten 


XXVII. If the PcMWKssiv* Pbonouw (see 
XVll. ) is not directly oonnootod with ite 
substantive by precreding it. it either takes 
(o) the dehnitf? article and follows the weak 
declension of the adjectives (see XXVI., 1], or 
(h) it remains witltout article and takes the 
inflections of the eirmg declension fsoeXXVI.,2J. 

ExABtPLKS. Preceding the substantive: tttintt 
my hat; mrim 'Ittfflf, (/.), my waistcoat; 
ntfin (n.). ray shirt, (a) The pronoun takes 
the aKiele and follows the substantive: !X)fr Jput 
tft l>fr inrin-r, the hat is mine; Ht 'Iltfftf iff tie 
tHfin-r ; M ift tA« tnriit-e. [There is idso a 
lengthened h>rm with the inaerted suffix tg: 
ter wein-^-f, tie mrin-i^^ bad metn-ig-e.] 
(6) Without article: biefrr ^ut iff mein-cr, biefe 
ailffle ift mein-e, tiefed .^wb ift meiturd. 

1, This declension of the adjectives (a) the 
weak, and (6) the strong, is applied to all 
disjoined possessive pronouns: mriit, brin, fdn, 
i^t, unfrt, fucr, tf)r — e g.: bUfer ^ut ift ber frin-r, 
brr ffin-ig-f, and birfer ^iif ift frin-rr; biffrd 6u(h ift 
bad inif(r)r>r. bad unf(r)r*i^>€. and birfrd ift 
nnfrr-cd. The strong inflection is aometiraes 
dropnod after the auxiliary verb ft in: bitftr 

ift mtin-tr, and bitftt ift mcitt(fr). 

2. The posMossivo pronoun used with the 

definite article takes a capital when used 
substantively: t)abt bad ^JWtiiir (or bas !lffciiu^t) 

gttaii, I have done [the] mine (my duty, all I 
eiiuld do), ^tbtiit bud ^rint (or '^tint^t), lo 
everyone [the] his (his due) ; etc. 

XXVIII. The prefix (see XIV.) cannot 
bo used for the formation of the post participle 
of verbs with unstressed first syllablos, such as 
the verba with the unstressed prefixes be, rtnp, 
flit, ft, ftf, v>tr, and \(\ These unstressed pakioles 
which, detached from tlie verb, convey no 
meaning, cannot therefore be disjoined, ai^ are 
cMklled inseparable prefixes, to distinguish them 
from the separable prefixes, to which lielong the 
pre(H>sit ions and adverbs which have also an 
independent ('xistenoe. When joined to the 
verb these separable prefixes are stressed. They 
can be dt»tached from the verb and displaced in 
the course of conjugation. 

1. Verba with separable stressed prefixea 
«b. an. attf, and. brt. bin, wit, unt, etc., fonii their 
past participle by insertion of the oonjugatiooal 
prefix l>etween the atreased prefix the 
stem, by the addition of ft or t to the atem 
of weak verbs [see XIV.]. and m or n to the 
atem of strong verbs, with unchanged or dianged 
vow^ [see XVIIL] — a. g. : the umk verb ftfll-rn 
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forms the past participle: and'-Af-ftcH-t. The 
verb nttftcrini (to disfigure, to deform) with the 
undressed prefix mt , forms the past participle : 
fntftrllf witnout the prefix f)f. Ihe strong verb 
f(brfib-fn, to write (imperfect : febrieb, with chai^ of 
vowel : past participle : XVIII.]), 

when joined to the dressed separable prefix ab 
(off, from) = ab'-f<btfib-cii (to copy), forms the 
past participle: ab-^e-fibtifb-rn. C)n the other 
nand, brfcbrn'bfn, to Scribe, with the undressed 
inseparable prefix bf, forms the past participle: 
be •( d' rif b* rit . The past participle always forms one 
word; aiid'^ffUIlt, fmftfllt', ^rfcbnf'bni, ab'^ffebnebrn, 
bffdirif'bfn. 

2. In the present, imperfect^ and imperative 

the stressed separable prefixes are completely 
detached from, and placed behind, their verbs: 
ab'fdjrribfn, present indicative : iib fdireib-f ab, etc. ; 
present conjunctive: i(b febricb-c ab, etc. ; imperfect 
indicative: i(b fdirifb ab, etc. ; imperfect con- 
junctive: i(b fcbTtrb>f ab; imperative, singular 2: 
febrfib# ab ! fdirtib-m <5if ab ! plural 2: itbrfib-« ab ! 
In the present and imperfect the prefix is placed 
at the end of the clause or sentence ; present : 
!>(b !<brfib-f ben iBritf ab, I copy the letter; im- 
perfect: i<b febrifb ben ©riff a b , I copied the letter ; 
but perfect: i(b a b'-^»'-f(bnfb-fn ; 

pluperfect; i(b ab'-^f-f<bneb-m ; 

first future: ifb Wftbf ben ©riff ab'fcb re ibf ii. 
I shall copy the letter; second future: icb werbe 
brn ©rtrf ab'^efdirifben babfti, 1 shall have 
copied the letter. 

3. In principal clauses like the above the 
constant forms (past participle and infinitive of 
the verbs [see XXIV. ]) are placed at the 
end and are B<^rated from the finite forms 
by the objects of the actions, etc. Where both 
eon.stant forms are used, the infinitive is placed 
at the end. Examples: Tfr Vebrfr lebtf rcii 

(bulfr, the teacher praised the pupil : bfr Vtbrfr 
bat (finite verb; Dfn ^fbuUr ^flcbt [past 
participle], the teacher has praisi^ the pupil; 
and bft tfr^rfr irirb [finite verb] brn ecbuUr 
(trlcbt [past participle] baben [infinilive]. 
the teacher will have praised the pupil. Note 
the difference in the position of the words in 
the two languages. Literally translated, the 
German sentence would run: the teacher will 
the pupil praised have. 

XXIX. Thx STBO3I0 Dbclkksjon of 
S vBSTAKTivxs. Refer to Table VI., page 748. 

1. The unaltered plural (first ease) [see 
Table VI„ 2, 5] is only formed by fnosevisae and 
neuter subatantivea. 

2. The plural with modification ol the vowel 
and no other change [s^e Tahle VL» 8] is formed 



cKteflj 1>f masevtinei, by the feminines bif Kuttnr 
nud bit Icd*ifr, nnd the neuter b«t .Itlr^rr. the 
cloiKter, convent (plural : tic SRuntt. tit ti'd'tfr, 
bit Jllritcr). The f dural of the neuter bae* 'Ji'antr, 
the water, U bi< ^^anrr or tit the latter 

being preferable. 

3. Tile r in the niural, without modihcjdion 

of the vowel face TaVile VI., 6] is chiefly taken 
(o) by ami and only by sueh 

/ewidioi^j* as end in fal and and HulwtantivoK 
of fondgn origin ending in an unstressiHl af, u'. 
tiie. OP, 11 ^. The latter and all sul»KtHiiti\6-i 
ending in ni^ double the tinal i<. Kxaiujdes : 
Mf I rubtdl(the afllietum), Mr J tub.'al.f ; tit 'Jiblt'me 
(the wdldernesK), tif t ; tif Vl'nana^ (tho 

pint*appleX tie^l naiiafl-c ; brr au me (the vamtsh), 
tif Rirnift*f: brr ,Mfie (the indivat), bif ^Itifl-f; 
tae flthmc'tfrce (the rhintKvnw), tic ?Whinc'tfvrfl-c; 
trr fKf'bue (picture-pusale), tif iHf'fcufl-f, 

(h) Siibstantivea with a final (round) e change 
it in the plural (with suffix r) into tho long »ttft 
form (f), pr<»ii<mnce<l as in Kxaiitph'K ; 

tfr (^rfie (the old man, givvla'nrd). tic (>Vvfi»-f; 
r.ie Vi'e (the lot, loftery ticket), tic Yq t. 

(r) Sulaiiantives ending in ^ prta'tnhHl by a 
long Vowel retain laith in llie plural : tuti 
aWnp (the ineasure), tic iWap-f; brr <fe(bwfip (the 
HHt*at), bif «<b!rcip-f. In tho^^• ^itli Khori vowels 
the p changes in the plural into tif : bae tficp (the 
horao), tie JlictTf, etc, ; the Kaine change ‘s'cnrH 
with nouns of foreign derivation ending in an 
syllable with a tinal % : tfv 
(the cotii|»aHM), tif .KiMii'iMff-f. brr .HiVtap (the 
ciitraHH), rif .Hii iafi-f. etc. 

4. The plural with the suffix (aii<l iiKNlifieation 

of the Vowel jnee (aide 7] is formed tiiainly 
by and by most of tho foiiiininoH 

ladoiigiiig to tho strong doclonsion (chiefly niono- 
syllabicH], The only neuters that take this 
plural are tai^ (^bor (the cluiir), tie (<ttih-f, and 
C»ie (the float), tif Alrp-f; but it must Ik* 
reiueiulHUed that the iiiaHouliiie gender is f»ptionul 
for these two tioiiiis. 

5. The plural fr [siK* table VJ., 4] is 
forine<l chiefly by nntterx, aiul by a few awM- 

never by feitiinines. 'Fhe imslitiable 
vowels are modified. Kxampies : tfr ('tfilt (the 
spirit), tic (Wnn-cr ; tao I'ht’t (the nest), tu 'Jlfti-fr; 
ta& Wmiut' (the soul), tif (^fmut-ft ; ba^ t^i (the 
t*gg), tif (5t-fr; tae '.I'ilr (t)je picture), tif 'i'ilc-fi : 
ter il^alt (the forest), tie 'i‘!alt-fi ; tfr JMant (the 
ls»rder), tif Jfiaut fr; tae Verb (the hole), tic Ved'-rr ; 
ta»p '^udh (the IsMik), tif ‘^iid'-cr ; ti»e .'>aurt(the 
hea<l, chief), tif .i>aurr-fr ; etc. 

fl. The idural with P [see table VI., 9] is formed 
by Hulwtantives of foreign i»rigiii (Freiicb, 
Knglish, etc). Kxampies : ifr ('hef (the cbi«?f), 
tifd>bff-«; tfr «alcn (the drawing-nKun), tw 
«alcu-S; tfr C'cdr.v tic ter llaw, tic 

Uapa-S; etc. A few’ (ieniian wc»rds take the 
«*uue plural in venwicuhii ; ter Jiuiiac (the ls»y, 
.youth), tif :^un^fii'6 [corrtad fonii ; tif ^’lunAfn] ; 
tfr Jlfti (the fellow), tic .kcrl-^ [csiiTect : tif .KfrU j ; 
t« aWabfl (the lass), tif ®iatf(-e [correct : tif 
^aiflj ; tos ^raulftn (the young My), tif 
tnaulfin-s [correct : bif f^ranlfhi]. 


XXX. Til© rules of paragrH|di XXIX., 3b, o, 
ai-o also applicable to tho dindeiision of the 
singular (stouig gtmitive with fd or t», eto.). 
ExaMIU.KS ; 

I. tfi t^ifiii. 2. tw t>*rfif*o», 3 tern * tc. 

1. bw Viv. 2. tfd Vci-fti, 3 tfm \fcf c, etc. 

I. tiie 2. bo' 'X^litp-ov 3. tow etc, 

1. tiJif ^1^op, *2. tfi' ?lton-fv\ 3. bfin t ie. 

1. t»u' (Mrbftnriiiii (the s<vivt). *2. to* (.MrbniH - 
infl-fd. 3 tfiw (Wfhfuii inti-f, etc. 

1. tfr ,Mn(p, 2 to' .Mtifl-oiV olc. 

1. tfr .HruuMp, 2, to' .Hcuusifl-riV i*tc. 

1. tft .Hiuap, 2 to' .Huiaif’O'. eto. 
KXAMINATKtN PAPER VIII. 

1. Which d«K'lension is followed by ll»e 

fMMKcshive prtm«>un not dinn^tly preceding 
the qualified substantive i 

2. What olassi's of pr(‘tixe8 are known in 

<b‘rnian verbs, and how* do they differ /is 
regards stress and meaning 7 

3. 'fo wliicli cl/iss of nouns do immiu* of the 

Ke|Mirable lUetixes belong ? 

4. Ibm d»» verbs with stri'sseil prefixes form 

the I Mist {wirtieiple ? 

Ti. In whieh teiisi's are the stresst'il pn*ti\es 
detiiihed from llieir stems, and where are 
they plaee<l f 

0. What is t he /irraiigemeiit of the const it limit 
of a com|Kiuud tmist* (finite verf>, |iast 
)NirtteipU', and infinitive) iti a ttermaii 
siuiteiiee f 

7. Ilf which geiidiT are tin* strong substantives 
wfii/*h utiderg<»tioalti*r}dio?i ni tin* tiomiim 
five plur/d, »uid ln>w ean tim plund Ik* 
distiugiiished fnsu the singiilai ^ 

5. To whieh gender fieloiig most of tfie siil* 

slantives whiidi imslify their st4*m-vow’el 
in the plural with<»iit taking a suffix 7 
9, Which feminine mmns l/ike in tin* plural 
the Kuflix f with, and wlneli without, 
liKsliticatioii nf the stem \owrl ' 

10. Of wliieli geiidrr art* flie noims tfiat ft»rm 

the plunil by tile siitfix rr witliont, and 
with, motiitieatioii of flit* Hlem itiWfl { 

11. Ifttw is the ]>lnra) stinmied in nouns with a 

filial (round) t' in the singular jcai' Viy|. 
ami what alt4*ratioii d*N*s tlie final li; 
Ulidergti in the jiluiul, wlu*li preet'ded b\ 
a huig t»r by a short vtovel f 

12 . Which nouns lake the siillix e in tin* plur/d ' 

KxkiU'Isk 1. the missing deelmsivt- 

inflect tons : 

(o) Tfv nmuft' £tcdc^ (r»i.) n't ubni; 

The handle of my stick is iHsnilifui ; 
i<fi (fiib iiifui . , . /Ufunif (w.) ifiii . . 

I gave to my friemi thy stick . 
ne bratb ibi . . Uhr(/.); trr Tt(ftl(m ) ibr. . lllu if ) 
she broke her watch ; the ctiver of her watch 
itt ^frbrrtbfii ; rr fubr mil ( 3 ) triii . . . iiiu mti ( 3 ) ihr 
is broken ; be drove with his and with her 
4>ffitfn(w ); iib ;u(3),Mu .. «rttf(m); Ur 
hom*K; I went (o y<»in physician; t|j<*y 
^in^n mit(3)ifir.. t^lifrii ui(4) nnift..; t^arKiKm i 
went with »heir fwiiimls itUo oiir gartlen 
lint bfirunimcn tit ^cbriilKitt/.) iinfcr.. ‘I'lumciii/ f 
and admired (he lK?aiity ef our fltiweiw, 
($u(f)t... ^rfuiitf(f».) unc tif 5*nifcfr(f«.) fu(f)r. 
Your(p^.) friends and the brothem <»f your 
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f^rrittibr(fii,) toatm iii(3) fti(e)T... 0lartnt(iii.) tmb 
friencb were in jour garden and 
Hl&dtett ni{c)t.. ^iwatnif.) 
gathered your flowera, 

(6) ^tftmb(m.) ifi aud^ brt nifiit . , (or unfrr..); 

Your(amg) friend is also mine (or oum); 
tx brad) ni^t blo^ ffht.. U^i (/.), fmcrrn auc^ 
ho broke not only his watch but also 
Hr bfin . Me tbr . bir unf(f)r . bit ni(f)r tie ihr . . 

thine, hers. ours, yours, tiieirs, 

iinbbu^br..; bif bcin . 

and yours ; the spr^ed of thy stallion 
nt ^tcbrr ai0 tie bf<» winn . bc«i fein . , bci* tbr . 
is greater than that of mine, of his. of hr*rs, 
bre unf(f)t.., fu(f)r.., tf^ibr.. 

of ours, of yours, of theirs, of yours ; 
fdne Tc*aAr(/.) lief binifr(,1) rtr iticiii.., ter tfin. , 

his bulldog ran behind mine, thine, 

trribr , itr bfrfu(f)r.,, brriljr.., trr »\hr.. ; 

hers, ours, yours. theirs, yours ; 
titfin HhVvr fcbiaAt bw bfiti... b.tb bao ihr.., 

my hors* h*atH thine, his, hers. 

ba 0 ni(r)r.., baf iht.., baa M}x .. ; brinr i^rrunbinn(n(/.) 

yours, theirs, yours; your friends (/.) 

fitib aitd) bir itni(r)r . bic ibr . . . I'ir ^UMU titrtn . . 
are also ours, theirs. The wool of my 
«cbinnfa(m.) tft brffrr ala tic secibe bea ban... 

umbrella is better than the silk of thine, 
bra fein... bra iljr.., bra iiitf(f)r.., bra cu(f)r.., 
of hts, of hers, of ours. of youts, 
bra ibr . .. bra ,Mtr . . ; icb ban . . . t^reunbe (m ) 
of theirs, of yours: I Wieve (to) thy friend (3) 
mebr a’a brni mfin.., ban idn.., bon ibr.., 

more than mine, his. hers, 

ban Mn)(c)r . bon fu(f)r . bon ibr . ban ,M»r . . ; 

ours, yours, theirs, yours; 

ft lifbt fein.. JVrainb(m.) nirbr ala brn tndn... 
he loves his friend mor.^ than mine, 

bfn ban... bat ibr.., bat iuii(f)r... brn at(»')r . 
thine, hers, ours, yours, 

bat tbr. brn ..\br. . etc. 
theirs, yours, etc. 

(r) brr ite(f(w.), bif Ti\w(/.). baa^TVrb(n.) ill 

the stick. the bulldog, the horse is 
tttfin.., ban... frin... tbr.., nnf(f)r.., fti(f)r.., 

mine*, thine, his, hers, ours, y<»urM, 

ibv.., ,^br.. 
theirs, yours. 

(d) lleplnoc the j>oss('s.sive pronouns in (6) by 
their lengthened form, whenever this form 
is applicable. 

KxKKi'isK 2. (a) Form the present indicative 
in all fs^rsons and both numbers of the following 
verbs with HrettArd sa; omWr prefixes ; auaiibrn, 
to riw' ; aubiften. to offer ; auaAfbcit. to s|M*nd : 
bcifcMwn. to enclose; dnfd'lafai. to fall asleep : 
hinfemmen, to get there; mirnrbmcit, to take along 
with ; urnfaltai, to fall [down]. 

(6) Form the present tense of the following 
Mrmg verlis w*itn nnstresAed inseparable and 
Httssed se))arahle prefixes, the stress marked by 
an apostxophe l^hind the stressed syllable: 
))rr«|lf tKn, to understand; bd 'ftfbrn, to assist; 
vfr^bif'toi, to forbid; auf%'biftm, to call up, to 
summon; aua/fcbltrjifii, to exclude; br fd^Uf'icn, 
to resolve, (finisb) ; ^«fat'trn, to pkakse; anf 'faltm, 


to fall upon (also in Ihs sense of : ^to be 
oonspiotious **). « 

(e) Form the imveraiive singular and plural 
in the ordinaiy and civil form of addrM of 
the verbs enumerated in (a) and (h). 

Exxbcibx 3. Change the present tense of the 
following weak verbs [see XXI V. and Exercise 5o] 
for the perfect and ptuperfeei in the arrangement 
explains in XXVIII., 3; [the verbs conjugated 
with the auxiliary verb of tense ff in (to be) are 
mad 3 prominent in print, all others are con- 
jugated w'ith ^abf n (to have)]: 

Ttx 3(bulf'* Iftnt; brr tfebrer effnd ba# itaififr; 
Tlie pupil loams ; the teacher opens the window ; 
bfr .Hunftlft ;ficbnft dn 'l^Ub ; bas SRabcbm Idfbdt; 
the artist draws a picture; the girl smiles; 
bfr Partner arbatet iin(3) (^anen; ba^SebifF 
the gardener works in the garden ; the ship sails ; 
bif .Hinbfr friclai; bit 3^labd>fn erreten; icb lifbc 
the cliildren play; the girls blush; I love 
mdnt (tltcrn ; cr rrba Uniinn ; bu rauebit ditr 
my parents ; he talks nonsense ; thou smokest a 
('lAairf; i^r baba iin(3) flupc; fie lanfm bit WU'rff; 
cigar . you bathe in the river ; they ring the bell ; 
bif .Hinbcr ^frfti’rfn ibr «rid(fuc\; cr law!d>i an (3)bfc 
the children destroy their toys ; he listens at the 
Xitrc. bu bfArubal bfn 'Ilatfr. 
door ; you gr.^et the father. 

Exkrcisk 4. Form the plural (a) [without 
Inflection] of the following substantives, of 
which those with nuxlifiable voweh in the stressed 
syllable are modified : bfr 'Ua'tf r (m. ), the father ; 
bfr Vefrd (m.), the spoon ; bfr 9lb'fd (m.), the apple ; 
ba^ fVfn'flfr{n.). the window; brrtf'f^^ the donkey; 
bfr IB ruber, the brother; bfr On'ffi, the uncle; 
bfr 'Bc'ftfl, the bird ; bet JHd'tnr, the hors man ; 
bfr {ba'bfu, the thre^; bas iilfil'cbfu, the violet; 
bfr .ffaff, the che.'se ; bfr Sattd, the saddle ; 
(6) of the following substantives (following 
XXIX., 3); bfr 'Bfr^. the mountain; bft ^uiib, 
the dog; bos .;,\abr, the vear; bit .kainthivS the 
knowlf^^; btr .t^rfeb, the stag; bit 'Bwanbtme, 
the condition, state ; bas ^Iffrb, the horse ; ba(< 
.t^aar, the hair; bfr .kut'bid, the pumpkin; bae< 
Vv\b'fal, the refre^ment; bft ^'bcub, the evening: 
bfr the prise; bas SKcoi?. the moss; bae 

f^lifp, the fleece; bfr 3(bub, the shots* ber 
the offspring: bas (^fhfim'ni^. the secret ; 

(f) of the substantives following the ruL^s of 
XXI K., 4: bfr ftrd, the physician: bif (Maufi, 
the goose; bfr Mevf, the head; bif 'Brauf. the 
bride; bif -daub, the hand; bfr 3abn. the tooth; 
bfr Icpf, the pot: bif itaufi. the fist: bfr i^ufbs, 
the fox; bic 'Bruit, the brt^st ; bar «trcin, the 
stream; bif'hhirft, the s.vusag*; bcr.kruA. the jug; 
(d) of the substantives following XXIX., 5: 
bail ;Tu(b. the cloth ; bo^ Vanb, the country : bas 
.Itinb. the child; ba^ (Mensinb, the raiment; botf 
'htrib, the woman ; bo^ .(brant, the cabWge ; tae birb, 
thesong ; bas ^a§, the barrel : bo^ Tcrf, the village ; 
bos (Mlifb, the limb; bar the w'orm; ba# 

(Mrfi^niV. the ghost (spectre); bo^ $ctf, the people 
(«) Decline the substantives bod the horse 
(steed); ba« Ite#, the lot; batf i^inbeniid, the 
hindnmee (impediment, obstacle). 

Continued 
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^EORGE MEREDITH has described oliscTva- 
^ tion as. perhaps, the most lasting of human 
ileasures. The man who cnjojw the art of sct'ing 
a*yond all question employs life in a far fuller 
degree than the man who notes but little as ho 
joumey^i through the world. But the art of set'ing 
endoa*H its possessor with sometliing more than 
pleasure ; it enables him to attain sui'cess 
in his undertakings with greater east' tlian is 
possible for the unseeing man. and it also Itwis 
to a more permanent and a far pleiuutntt'r 
development of character. 

A Faculty which can be Cultivated. 

It may be said, indeed, that success in any 
walk of life dejiends in no small nieasun* on 
the degree of obser^^ational iKiwers enjoyed 
by the prize seekers. Thousands of astronomers 
had looked at the planet l^ranus liefort' 
William Herschel looked and oliserved that it 
W'as not a star. It was anot her genius of science — 
Jedm Kepler — who remarked that “ Cksl has 
waited six thousand years for an observer.'* 
Tlie man whose trained and {latient eyes see 
eveiything conquers all things. Then* is no 
doubt that many men are* bom into the world 
uith this gift of observation, hut it is a mistakf* 
to Huppow? that the faculty ('annot be cultivaUd 
and developed by those whose eyes have been 
altogether untouched by the go^ fairies. It 
is a thing to be learned — essentially a thing 
to he taught to children — and it is furthermon' 
one of the very first and one of the most ini- 
portant mental exercisers for di^veloping the 
creative and inventive faculties of the brain. 

Comparinon. If you doubt the value of 
observation, enter into ronversalion with two 
travellers, one of whom has the gift and one 
who has not. llic one has nothing to tell you 
of his travels beyond the baldest and most 
uninteresting cominonpla<;*t« of the road ; while 
the other, you will find, can scarcely find words 
enough to exprtrss the plea.sure ho has derived 
from a thousand and one exfKrrienc<‘s of his 
journey. The one can tell you that he ]>asH<d 
along a road, that there were trees by the side 
of it, a river under the trees, and a few fields 
sloping upward from beyond the river. The 
other will make a romance of the very dust along 
the highway, will tell you the names and descrilM) 
tlie colours of the wild flowers growing in the grass 
lieside the stream, will make so actual a picture 
of the river's curving way that you will persuade 
yourself you must have visited the scene. 

It may be said that the difference between these 
two men is rather one of expression than of 
observation, that the eloquent traveller has 
learned the use and graces of languages, while 
the dumb traveller has merely put himself to no 


iwiins to loam the art of dcscripti<m. But to this 
wc object that all the eloquence in the world ilm'M 
not teach a man to oInutvo inlert'stmg tilings, 
w’hereas the art of oliservation does in tlu' vitv 
nature of things urge the niiiul to suitable and 
siiggt*Mtive Inngiiagi*. The elo({iient man who has 
nofaculty of oljK(*rvation cun rnakeyou an inten'st 
ing essay on a brooiustiek. but In* raniiot inakt* 
vividly intert'sting a d(*seri|)ti(jn of a journev. 
however lieautiful and inspiring. 

The Practice! Value of Obaervation. 

And just as the faetilty of oliservation renders 
the one traveller a far more welcome gui^t at 
the finsudt' than his fellow' who s4H‘s nothing at 
all. Mo tl e Maine faetilty puts into the iKNtNt^itiii 
of the mind a plentiful ston* of material— iiwdul. 
and in some eases nmlful — for MU(*ceHS in the 
stem and practical iNittlu of life. It not only 
makcH a journey inti'it^ling to its (KisstHtsor. 
and not only maki« {MtpuUir him who has it, 
it is a wea)N>n of tin* first order in the great 
struggle of humanity for fuller life and fuller 
eonscdotism^Ms. 'Phi* eiigiiUH'r and the jKiet 
must both be close oliservers to grt*,it in 
their work. 

It is possible to ttmch children the art of olirn'r- 
ration even in their guiiitrs. One of the indiNir 
amusemimts of childhcKKl which never s<v*ins to 
IcMM^ its frtTshncHM and at t nu t ion in know n os 
“ Eytvi an<l No EycH,” and coiiHists of mn^king 
for on obje<’t which is liidficn- but not (»iit of 
sight —in a r<M>m from whii'li the si^i'kers have 
Ikh*ii momentarily exclmlefl. On their admit- 
tance to the nsmi eac'h child in aware that no 
amount of ( uplsiard ofS'iiing. lid removing, or 
lifting and shifting of bric a-hrai'. will suthce 
to diiu’over the objeit. Everything defM*nds 
u|»on sight, and sight ulom^ The object has 
placed in some fsisition in the nMiiii which 
renders it difficult of diHccrnmciit. while it 
remains jKTfectly visible to those wli»» have 
thus placed it. 

Mental Blindneaa. Another excellent 
practice is to make children write a d^'scriptiori 
of their liecl njoin or their father’s study, nr, 
indexed, any room in the house with which they 
are daily familiar. It will tie found in many 
instances that the child is even unable Ui 
name the colour of the W'all pi{sr in his 
own lierj-room. while the pattern of the car[s*t 
or the shape of the fireplace will iirfnwnt to his 
mind the most insoluble of probU*ms. Tilings 
which his eyes have seen every Jay for years 
have been so little observtjd that he is utterly 
unable to afford you even the crudest and l>ar»*si 
description of them. 

But this which is true of most children is 
likewise true of most adults. Not bom to 
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mXm tlw cadlM pItfMttte of 
nmr IwTfog tww oaooanifeil or frilnod lo 
dorolop theUmlty, tbo omigr pmon pMM 
through life mbig evor^rtliiiig and ohoenriag 
nothiog. Life promts to Him utiiiapi^ ones 
a eourased luMdosocm of form and colour, a 
iomMe of idiapos andf liurs, with no clear and 
distinct picture of its meaning or its mystery, 
with no definite and vivid improMion of ita 
reality. Their commonplace book is as empty 
when they reach the f^ruve as it was when they 
first handled it in their cradles. 

The Myetery of Vlelon. To com- 
prehend the law of observation, it is neces- 
sary to consider something of the m 3 micry 
of vision. If you consider within yourself, 
it will probably seem to you that in writing 
a letter with your eyes fixed upon the paper 
you sec alsKdutc^ly nothing <*lHe but Uie writing 
whieh you thus so assiduously oljserve. But 
if you make the exfiorimcni, you will find that 
oven while your oyva are following the flowing 
strokes of tlie pen you are eonseious of many 
other things than the mere writing. You will 
be aware of the ink-pot in front of you, of the 
ash-tray on your right, of the penholders scattered 
upon the blotting-paper, of the stick of nnl 
sealing-wax in the tray lu«side the ink-|>ot, 
of the pile of liooks and paiwrs on the* left of your 
manuscript, and of several other details of your 
immedinti' environment. It is true that you 
do not s(M' these things w'ith any distinctness, 
but it IS also true that the rays of light which 
make tlu*se things eonscions to you as surely 
enter your cyi's and an* photographed upon the 
n^tina os |H*rfectlv and as c<*rtoinly as is the 
writing over wdiich you <*xercise sucli close and 
exclusive pains. The ditference is that you m*!* 
and olwerve the writinir. while you only sec* the 
surrounding ohjeots of your work. 

You w ill also find in conversat ion with a jM^rson 
that while your eyc*H remain fixiKl on his. and 
w'hile you may think you sec^ only his faee, yet 
you do in nmlity scm^ a very great dcml of the* 
scene alsiut you. Without n^moving your c'yes 
from his, yo'i may yet U* eonsciouK of (he 
jHitteni of the window c'urtaitis, of the trc'C's 
out on tin* lawn, of the dog lying asU*ep in the 
sun on the gravel jiath, of the pictun's over vour 
friend's hc'iid, of the colour and |>nttcm of the 
c'ariwl und<*r his fcH»t. of the chairs and table's 
amt sofas in his m*ighlM)urhood, and of the 
clcK’k on the mant(*lpic*<*e lK*liind him. Hut 
while that clcH'k is alisolutely wal to you, you 
wdll find ncvcr('!eU*Hs that you are unalile to tcdl 
the time* it rc'cords so long ns your eyi*s remain 
faithfully lix<*d on the fac'e of yoyr friend. You 
see the clock, hut you do not observe it. The 
rays of light fn>in the dial and the hands enter 
your eyes and impn*ss themselv(*6 upon the 
retina, hut conHciousm*8S is not there to n*('ord 
the impression. 

The Really Great Man. It may be, as 

some 8up{>ose,thAt every ray of light wdiich enters 
the and e\*eiy* vibration of sound which enters 
the ear, are as tenaeiouslv and as fully retained 
in that lai^r memory of wdiich our normal luid 
limited eonseiousnoss knows such a veiy lit tie, as 
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m at ' iClwri ioB * aad rntm ti wUeli «e am 
and flurt; mb, ^ 
b MM ie hippen to drown ing mM— wo shiii 
le-Hve tn a bfindfing flaidi of that memoiy every 
single incident and every passing instant of our 
lives. But, be this aa it may, oerti^ it k that 
we can make more use ol the ihii^ we con- 
•oiotuily and intelligently observe than of the 
things which we merely see because they hiqppen 
to bo in the line of vision. 

Just as in art Michael Angelo could have 
made better use of a housemaid's mop than a 
savage could have made of the finest camel- 
hair brushes, so may defective sight, with a 
keen consciousness behind it, see more of the 
world, and see the world far better, than is 
possible to the finest -sighted eyes among man- 
kind with a stupid and unintelligent conscious- 
ness behind them. But while the eyes cannot 
Ik* changed it is possible to change and develop 
the conHciou8m*8s w'ith eveiy fi^h exporieneo 
of life, and one of the very best moans for so 
training and developing the mind is by the eyes, 
by the education of this very observational 
faculty of whieh we have been speaking. This 
is why w'c place it^ first among those mental 
exercises which make for the happy use of 
homing; it is, more than all other exercises, a 
direct and most certain influence in the enlarging 
of eonst'iousness and the enriching of {lersonality. 

1’he really groat man is he to whom the words 
of Shakespeare are applieahle ; 

In his bruin 

... he hath strange places crammM 
with observation. 

Genius the Fruit of Observation. 

(Genius, ind('<*d, is very largely the fruit of 
ohs(*rvation. The Is^auty of the breathing 
world, the actions and the thoughts of humanity, 
the moving of the seasons over the earth, and all 
the change and interchange of daily life — thesis 
are (he colours with whii'h the great artist covers 
the canvas of his conHcio'J8m*s8, and the closer 
and the mon* affectionate his observation of 
them the nobler imd suhlimer is the pietiire. 
Thert* is no education so thorough as that which 
has olwervat ion for its schoolmaster. To ol)Bi*rve 
a thing puts one into iKissession of that tiling, 
and every fact profoundly considert^ liecomi-s in 
some R4*nai* the actual pro|K*rty of the obst*rver. 

1 can jicrsuade myst'lf that S)mkes|)enre had so 
obHervi*d mankind as to feel that he had almost 
crt*ati^ humanity, and that Wordsworth had so 
obst*rvt*d the fae<* of Natun* as to fot*l that he 
had well-nigh fashioned the earth. 

This god -I ike sensation of the true ol)#M*rver is 
adumbrut(*d by Emerson and contrasted with the 
slavelike semsation of the man who fw*es nothing: 

“ The making a fact the subject of thought 
ratsiw it. AH that mass of mental and moral 
phenomena which we do not make objects of 
voluntary thought come wdthin the power of 
fortune ; they constitute the circumstances of 
daily life ; they are subject to change, to fear, 
and hofH*. Every man beholds his human con- 
dition with a dt*gree of melancholy. As a ^ip 
aground is battered by the waves, so man, 
imprisoned in mortal life, lies open to the mercy 



> Is^w loiMW doulfarr. 

[ it «i:ii Mtt i^tftiipd 
Aad to isgr net in nnr ^ nr najr reoofd 
ftf <wlHMMBori«fieetkni«» diMttt*ii^^ 

of oar niieoptok HiwB e w , baooaws n objnel 
kni^mcmalniidiittaMr^ It in the pMt restored, 
hnt embsfaned. A better sit tluni thst of Emit 



hss UAen leer and oormptkm oat id it. It is 
evisomted of care. It ui offered for acicnce. 
What is addreeeed to os for contemplation does 
not threaten os, but makes ue intelleotual 
beings/’ 

To observe a thing* then* is to think about it. 
and it is thought that makes us gods. It is the 
business of the man striving to got the beet out 
of himself* striving to make ilm utmost of all 
that ho learns and all that he experiences, to 
observe things* ahich means to see things as 
they really are — ^in a word, to think about things. 

How the Faculty may bo AcquirodU 
There are many wa^ of practising the faculty 
of observation. It is a good method to spend 
a few minutes at the end of each day in recount- 
ing to yourself, or in recording in your diary, the 
events of the day* with some account of tlie 
things vou have actually observed. Praciiso, 
especially at first, to be perfect in your details. 
To say that at twelve o'clock you spoke to a man 
named Brown is not enough ; you should tie 
able to say what clothes he was wearing, what 
is the colour of his eyes, in what fashion ho 
brushes his hair, and something of any pc'ciiliarif y 
in his speech or manners. To say that you saw 
BrowTi in the hall of an hotel is, likewise, not 
enough ; you should be able to desiTibe the 
furniture of the place, the hangings of the walls 
and windows, and the people you notice there. 

If you road any of the great novelists you will 
discover that they have all been careful oliservers 
of such details. Balzac, perhaps more than any 
other writer of fiction, was the scrupulous 
observer of every detail of environment ; he 
realised more, than any other writer the immense 
importance of giving actuality to the rooms and 
raiment of his oharaerters, and the success with 
wkich he has attained this endeavour proclaims 
eloquently the indefatigable oliservation with 
which he studied the world about him. 

Some Great Obaerrere. To read Balzac 


is to acquire at least the appetite for ol>8er\ at ion, 
if not actually the thing itself. We may learn 
from such authors something of the method of 
observation. Dickens was a wonderful obm;rver. 
'fhomas Hardy and George Meredith are both 
nliservers of a high order, and Guy de Maupassant 
observed cver 3 rthing that he saw. Read the 
works of these men, and see how they took note 
of salient and eternal things, how the smalJc^st 
and most trivial of human habits — rescued from 
the web of our unconsciousness — becomes by 
their observation and thought about them 
habits that as eloquently declare character and 
impress personality as the biggest and most 
univefsal of things. Notice bow they observed, 
'fhe small thing, if it ^ the salient thing in a 
character* is insisted upon ; the big thing, if it 
have little to do with personality, is disregarded. 


T<n wSSid law vittm MrtiM 1^ 

tnsi Oft aQaift gigiatio omdlamw of their 

ohaM. vut. .Mb 

peonlientT does not in any nenner help to 
usiptees Um personality upim the mind. Pm 
Grei^t's eternal “ Tut, tut ! Wo will see about 
it 1 ” is an exolamation illuminating the itmermost 
reoeasee of that cunning and miserly mitui ; and 
the fact that Falstaff plucked at the shtn^ts as 
he lay a-dying is a thing that makes us almost 
believe we sh^ tears for him with Bardolph. 

Importftfico of Diecrimifintion. It 
is of central importance in this cultivntion 
of the art of seeing to learn to obst^rve salient 
things You can by practit'o qiiickmi the 
activity of your consciousness into olistTviiig 
many things which you did not Udoro ; but 
it is csmmtial to remember that the burden of 
remembrance must not l»e ovorlosdtHl with 
negligible details. Evim if it were |Ku<siblc to 
remcmlior the smallest d«>tAils, it were wise not 
to do so, for observation tieoomos in this fashion 
an unintelligent and mechannraJ recorder. But 
by learning to oliserve salient things, i^sstmtial 
things, things that give startling R«aJitv and 
eternal mutuality to remembrance, you cMiitivatc 
w'ithin youtwelf at the same time u discrimina- 
tion and a conscious dir«*tion of your intellfH'i, 
which will prove of iniintiv value through all the 
days of your life. 

iicam tinit to see. then to see wisely. 

ik'gifi by taking note of your own immtHliale 
surroundings : the room, for instanc'is in whu*h 
you spend the most familiar hours of your clay, 
Note all there is to bo seen there ; every detail 
of furniture and ornament, every iirrnngimont 
of your possessions. I'ben closer t he eyi^ and build 
lip the picture out of reineinbranro from the 
mind's eye, Griidunlly you will pen^eivo that 
there are some few things which give the 
charact<3r of the apartment — >t iimv l*e a vase of 
flowers, a picture, a ciTtain dmortlcr of a Kinall 
table, and not at all a big piinre of f uni i tun*, t»r 
curtains, or <*urpet ; senw* ujMin thiiis* few' things 
and write them on the labl«*ts of your inemfiry. 
Make no effort to n'racmlsrr the thirigs which 
ha%'e no effect u^ion the charoi’ler of the riMim, 
but very sure you have se<*n alt tlicre is to Is* 
seen in the room. 

What to Observe. In the same way, when 
you take a walk, do not busv your thoughts 
with pcrrsonal troubUni and individual anxicticH, 
but study to B<»e all that is to l>e seen of th»* 
street’s fife. Notice the hor»c*s, the windows, 
the doors, the njofs, and the chimneys. Notice 
the js-ople, their bu'cs, their clothes, their walk, 
their manners. And then, on your return home, 
reconstniet the sciuie so as to give it, in remerii. 


braiuar, the very reality with which it ap(s*ar(^ 
in your eyc«. V*^ou will recolhsH many things 
whu'h had no real meaning for the scene ; do not 
trouble to reracmlsjr them. But you will rijcall 
a few things which gave the walk its charai*t4*r 
ami its tone ; rememljer these few things, and 
think aliout them till tbt^y become almost a jiart 
of yourself. 

1 knew a man who once, as a young mi^lical 
student, took a walk with Dickens, in ord<*r to 
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reveal to ibo groat noveUsi a method he hod (dr Germane like to bay ecrewe in certain coloured 
obeerving people in the etreet. The method had paper pac^ete. A millionaire grocer bae nar- 
to do with the acienee of the plmtctaii«andperao]i rated how, aa a ahopman, he studied to see what 
after person paaaed in whom w medical student poor people bought, and, getting hia own busi- 
was able to point out the symptoms of some ness, ptovided eotv such tiungs, and in such vast 
physical hnegnlarity. But pcesently one passed qnantiticB, that bis windows were the magic 
whomthessadiealstcideiithadnothhigtosay, spcii of all the working ^la s ses inthatneighbour- 
and DkdGQns immediate discarded the theoi^. ' hoodl In the same way the amarin g advances 
It Mi, he said^ not nniveriaL And then he made fcgr medianieal invention have.aU flowed 

poteted ont to ins compankm how sveiy flua from the patient observation of engineets. 

nnd woman and diild, if yon looked ctpoeenoii^ James Watt, observing the steam and toe kettle- 

has some peonhaiity if counteoanoe or gait lld« waa doing the same work as the engineer idio 
which dliimntiates each one eomf^tely mm now observes an engine day after day, and week 
tbs rest; and it was for this peonliaritv, he said, after week, till he diacoveni a fresh improvement, 
that the ej^ of the observer should idways It often strikes the unthinking as strange that 
aoottstom himself to look. The other method improvement should be so slow in mechanical 
was interesting and clever, but it was not invention. If an engine at all, why not a poper 

universal. Observation must be catholic. engine from the first ? If a bicycle at aU, why 

Devatopment of the Faculty. One not a perfect bicycle at the beginning ? But 

of the pl^ures of training the mind to man can neither create nor prfect without 

observe lies in the swift development of the having something to observe. It needs for the 

faculty. Eveiy day one is flattered by an children of men a copy before they can begin to 

increase of power. Ihe faculty grows with every write. And so it happens that inventions come 

exorcise, and not only in this way does the mind os a surprise even to mechanicians, because there 

acquire fresh pleasure, but it will be found that are so few profound observers among their 

in sotting oneself to any fresh task one is able to number. 

master it with greater ease. For the mind which Science and Observation. Long before 
has learned to observe becomes quick in all its Darwin men of science had the theory of evolii- 

perceptions. It sees almost by instinct the thing lion, and even while he w'os perfecting his obscr- 
that matters, and not have to blunder vations, another man of science — Allr^ Russel 

through a tangle till the knot is presently dis- Wallace — w'as writing a treatise on similar lines, 

covered. The mind of the practised observer is To the generality of mankind this new era in 

a quick and an acute mind. It is free from science came us a staggering revolution ; by the 

hoavincss, is not slow in its judgments, docs not whole realm of s(Moncc—the trained observers of 

Iwgin a task half-heart<Kily, is not clumsy, llic nature —it was more or less expected, 

power which it has acquinnl by jMitient and I have been told by manufoc^turers and 
contemplative olmervnt ion is a dirtH^ting flower, a merchants that they haVe old clerks in their 

power of mastery. It is no longer a nuudiine businesses >vbo have lx?en with them since Ixiy- 

working at random, but on engim^ directed to IkkkI, and who are ,>'t*t as ignorant of the general 

a conscious end by a vigorous and intelligent working of the undertaking at the end of their 

overlord. Jives os they were at the beginning. On the 

And this is nmlly what lies at the Iwick of other hand, a boy enters the office in a humble 
observation, luid is. t(K), the only intelligent capacity, who, while he is addrtHising cnvelofies 
1^800 for (Hlucation. We have to make our- and Jitiking stamps, so oliserves the methods 
solv«»s brighter and intenser beings ; we have to and the management of the busintjss that in a 
^lOsseaH ourselves of a fuller and a dtwjK'r life. few’ years he is able to start a similar business 
The True End of Education. Hie on his own behalf. It is not enough to be 
nuiekening of consciousness, the vivifying of assiduous and thorough in one's fiartieular 
the pcirsoiiality— this is the end of tHlueation. branch of lalamr ; one must also Ih‘ a close and 

and this is the first fruits of observation. With- earnest oliserver of the t iUire inaehinery of the 

out the sctnng eye, life is but a shapeless and a whole undertaking. 

eolourh'SH thing, a blurrtHJ impression of a chaotic The mind must always be roused out of dozing, 
pietim*. But with the stHung eye life iKHHUues must ulwajTi U* kept fkim nodding over life. It 
every day n jaige of more and more entrancing is not living to accept the facts of existence in a 
intert'sl, a l)ook the hours of the sun do not afford st'mi-conseious manner. It is not reading to 
sufficient time for nniding. I have never yet rtvt'ive a storv in a hnlf-sUvpy frame of mind 
mot a person who was a keen and oariu»st The inUdlet t should «lway.s be‘ braced to receive 

«>l)eerverwho wasalsoaficHsimist. I have never everj* effec t of life vividly and clearly. The 

yet (mcountcred a i)Cssimtst w ho was not also a mirror of consciousness must l>e kept ix>iished. 

person of no ul)Kt*rvation. The mind can never lie overworked in this 

And as for success in life, you will suredy lind mission of observation. To observe one thing 

that no man has yet climbed by his own ladder alone, and for a great stivtch of time, is mcJre 

into fortune and fame who was not in some or K'ss injurious; but to observe aU things 

measure an observer of humanity. It is said thoroughly is to strengthen the libres of the 

that a certain Midland tirm made their fortune mind, and to vndow it with a strong and robust 

by the ohservation of one of its memliers that the constitution. 

ConiintteJ 
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TOW AND JUTE CARDING 

Tow Carding; . Hempen Slhmm Lapping aad Lapping 
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IH prinei^t tow enn^ng ia tlm 
* eo^ jorj^ oardtei bat H wmikl be 
altnpd^ aiiS l ii d in g H T any Hunt tbo open- 
tiona are in aS the aama Every Und 

ci ibra» if H k to be tiealad to the beat 
advaniagOt reqniiea ita own imeolal earder. 
The flax manafaetunra are rignt who inatat 
on modifying to their own onatoma the toola 
they taim mm other trades. Tow can be* 
carded on an ordinaiy cotton-carding engine 
without the flats ; but the beat reaulta are ob- 
tained from the engine designed on the lincti of 
the apreader. Here, also, we should perhaps 
make another preliminary remark. Most 
persona outside the linen trade have the notion 
Uiat tow is a kind of waste ; it ia nothi^ of tho 
kind. Its fibres, it is true, have boon eUminat^Hl 
from the longer flax, but that may possibly 
mean a finer quality rather than a lower grade 
of titaterial. 

Special Carder. The tow is (p^th^rod 
into bins and placed near the carding engine 
[70]. From tho bins tho workers take 
the fibre and weigh it. According to the 
w sight of tho sliver designed, the weight of 
tow is spread on the marked area of tho 
sheet The area is 36 in. and the given 
weight must bo spread evenly on that space. 
Tho sheet having been spread, it mow's on and 
op to tho feed-roller, which draws in the fibre. 
The action of this part of the carding engine is 
the same as in those wo have studied, tho 
workers and strippers acting and reacting on 
the cylinder. Not till we come to tho bock of 
the cylinder do we find much difference. Hert% 
instead of the doffing apparatus of tho wchiI 
and cotton carders, or 
the delivering rollers 
of the spre^er, we 
have spiral brush- 
rollers, which sepa- 
rate the carded low 
into throe different 
heads, and deliver 
them through lieavy ^ 
calender rollers in the 
shape of flat sliver i- 
ban^. By the simple 
device of changing the 
delivery of tho slivers, C 
Mid sending thorn all 
in one direction, they t 
are combined into one 
thick, filmy rope. On 
this engine, as on the 
spread-board, a bell 
gives warning of the ^ 

■w^gth of sliver paid 


<ras Into tho cant. As may ho expected, there 
is a coiMlderahlo amount of lofuse and rubbish 
dropped from the tow in the prooees of caiding. 
This falls into a receptacle placed in the bottom 
of the carder, and k generally sold to the paper- 
maktf. 

filompm Ropo Sliwom, We take strong 
exception to the free-and-easy way of pass- 
ing over the differences between closely- reUted 
fibres which even expert teachers sometimes 
adopt. It ia misleading and unfair. Having 
been led to think he knows all about one fibre 
because he has studied another nearly resembling 
it, the student, on entering into practical work, 
finds himself confronted by machines and 
processes which seem to him utterly unlike 
anything ho has been taught to expect. The 
exj^rioncod worker, of course, knows that the 
difference is not essential ; Imt it k the supt^r- 
ficial diffonmoe that strikes a h«*ginner. Hemp 
and Hax offer a case in point at this stage. For 
tho most port, heonp is prepared in the same 
way, and on tho same machines as Hax ; but, 
os we have WMin, t here an* many kinds of hempen 
fibres, and all do not lend ihemseivtm to similar 
treatment. Moreover. rM>rtain a<lvanr(!s made 
in the utilisation of hemp in rooont years call 
lor notice. 

Lapping, When our aim in rope spinning 
is quick production, we try to obtain the longt^st 
fibre |K>saiblo at the moment. Jn many 

of tho loiKiing nqMtfics of this country iapfiing 
has cliHcard«H|, but in America it has lieen 
dcvcUqKHl, and a return to it m grrulually 
coming amtmg ourf«*lve.4. 'I’ho student m now 
famiUur aith tho apreader and its screw gilU} 








‘ 
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but Huppose that, instead of the drawing rollers, 
doubling plate, and sliver rollers, we have a wide 
cylinder studded with rows of spikes, what 
aould bo the effect ? As the faller-combs 
advance to the end of their career, the long 
spikes of the revolving cylinder take hold of tfie 
fibres and drag them round its huge bulk. 
When the cylinder has fully clothed itself, the 
fibres ar(^ taken from it, and laid out in what is 
called a lap. Manilla and sisal hemp fibres are 
treaUnl in this way. The lap usually measures 
19 ft long, and weighs about 8 Ih. 

A Special Machine. Thi^re are fashion- 
abb ^ machint^R and forms o 

of lujubinery as well as 
fash ionable clothes. For 
a b o u t forty . ; f ^ 

years it was 
I he fashion 

among textile u 

ma^'liinists to H @.1 

use the? screw- 

gill for every ^ 

e o n e <1 i v • 

able purpose to which it could 

U' applitsl. We have m^en tlie 

scrtm-gill faller-comhs woiking 

in wo<d, spun silk, ramie, jute, 

and flax, and, of eourse, it is Bl c- 

also us(h 1 on hemp fihrcjs. Ik'fore 

the screw- gill came into use there if V 

was another form of meclianical 

comh used. This was called I lie ^ ' 

sh<H^t gill, an tmdless hand of 71. diaokam < 

rods holding upright (ruiihs and jutk tardek 

moving in a horizontal direction. 

Though (»ut of fashioh, the Hhe(*t-gill was never 
wholly forgotten, and it oreurred to an ingenious 
hemp spinner to try what improving the shwt- 
gill w ould do in adding to his inachim*ry. He had, 
moriMJver, another end in view. Hemp had not , in 
his opinion, attaimKl the po.sition in the textile 
world to which it is ontithnl. It is well know'n 


Jute Slivers. When the jute fibre comes 
from the softener, it is about 6 to 8 ftf long. 
Such a length of fibre cannot be handled by the 
spinner. Cutting might be resorted to, but that 
involves a special operation, and adds to the cost 
of working. The jute spinner has found a simpler 
way out of the difficulty, and combines the caraing 
of the fibre with the ri^uction of its length. The 
first, or breaker card, reduces the length of the jute 
to about 1 2 inches. Even this Icngt h is great when 
compared with the 2 in. of the 
cotton staple, and we therefore 
ir-i expect to find in the jute 

^ fe carding engine special 

1 ® modifications to suit the 

Jt ^\\ length of the fibre. 

Jute 

\ \ \ Csrders. 

\ \ \ largest 

1 \ \ \\ • I / ma^'hinc of 

If c-arder 

I class, the 

jute carding 

/r c ^ ' engine. 

posscs'^c-K features special 
to itself. Let us look first 
<• at the general structure*. 

V| The ccntR% or breast 

cyhnth-r, is 4 ft. in diameter. At the front 
of the machine is the feed lattice A. Re- 
volving near to the head of the cylinder and 
l)etw'oon it and the feed lattic*e, sits the 
“ licker-in,’* or ft'ed-roller B, clothed with 
OF s)>iky points. On the lower circumfi'renoe 
a of the cylinder, we find a pair of tooth- 
eovond rollers ; these are the first worker 
1>, and strif)|>er C\ I'lio seeond worker I) and 
stripiier C are placed further round on the 
cylinder. At the^ point of inward curve on the 
back of the large cylinder, sits the doffer cylinder 
E, and W'orking upon it arc two small* rollers 
which operate above the slanting channel H, at 
the end of w'hieh we find the dt'Iivcrv rollers I. 


that the |H>Hitkm of jute was very much improved 
by the oiling of tht^ fibre, and tkis idea occurrid 
to oui friend. A eombimd hemp spreading 
and oiling machim* w'lis fM*(‘ordingly const ruettd 
on the sluHd-gill primiple. But mark the 
advance. 

In tlio foR' imd of the machine we have the 
usual feeding apparatus, with the endless liand 
and find- rollers ; but above the find-rollers 
is set the oil-spraying apparatus, Ixmch's 
ingtuiious invention Wing tiie one most com- 
monly adopt id. 

Next is the first sheet -gill, an endless band of 
liars with (H>mi>ing tivth. At this point 
the older form of shtH*t-gill stopfnd ; but our 
new* maciiine goes farther. Another 8hei>t-gilL 
with finer Un^th and running at higher sp.nd, is 
geand over the bed of the machine. l)n this 
aec^ond sliecd the fibiv^s are drawn out finer and 
longiv. Thenoi> the fine fibres are delivered 
to the oliver-forining ap|>aratus. One can 
easily see that a very gotd and high claas 
fibrc'can be produotd on these miwhines. Fig. 72 
illustrates the heinp-gilling department in a 
modem foi'tory. 


Rather strange, and a featim^ not seen on other 
caitlcrs, nri> the curving plates CJ, (L (J, which 
seem to act as guards on the cylinder and 
stripfHT rollers. Behind lioth stripper rollers, 
also, are tin rolK'rs (F), the functions of which are 
not familiar to the w’orkers of other carding 
engines. 

Special Characteristics. Studying the 
jute carder, one almost sees the handiw'ork of 
the Buccession of able and practical men who 
wrought it into form suited to the Bpecial need 
of the jute indust r\\ In the wool and cotton 
carders, the twth of the cylinders point in the 
dirf*ction parallel to the cin ufnfer<*nce of the 
cylinder ; but in the cylinder of the jute carder, 
the teeth point slightly outwards. Perhaps the 
greatest difference is in the workers and 8trip)K'r8. 
Tlie workers are smaller than the strippers, their 
relative sixes Vicing 9 in. and 13 in. in diameter 
respectively. 

Another feature worth noting is the peculiar 
teeth of the workers. Long, slanted, and turned 
in the direction opposite to the revolution of the 
rollers, these teeth have peat pulling power. 
This leads us to note a further singularity in the 
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mabhine. the exception 

of the»leed roller, all the parts 
of this nxaohine turn in one 
dixection. Wcurkeis, strippers, 
and dofBng cylinder mn in 
precisely the same way as the 
central cylinder. Here is a 
great result attained by one 
of the simplest devices knom 
to mechanics — viz^ differential 
speed. The relative speeds 
are : breast cylinder, 2,000 feet 
per minute ; workers, 50 feet 
jier minute ; strippers, 450 feet 
per minute ; doting cylinder, 

140 feet per minute. But the 
action of the workers and the 
doffing cylinder is taking off 
from the central cylinder. In 
(ordinary cases, the carder 
which takes must run faster 
than the one taken from. To 
give so small cylindets such a 
speed as would enable them 
to overtake one running at 
the rate of 2.t>00 feet p<T 
minute was practically impos- 
sible. Thentforo, the teeth on 
were reversed. Rushing past 
teeth, the breast evlinder gives them a great 
puli Again, though strippers and workers are 
running in the same direction, the reversal of the 
teeth of the w'orkers gives the swifter strippers 
an easy chance of pi(^ng off the fibres, while, 
because the t<^ih of the strippers are in the same 
direction as those of the swifter main cylinder, the 
Utter gets back its own. 

Saving the Long Fibres. Note that 
the feed Uttico does not come close up to the 
licker-in. If it did so, the swift spiky roller 
would break the long fibres with the sharp curves. 
On the other hand, if left free, the fibres would 
drop between the licker-in and the food lattice. 
To obviate this, the adapters of the jute carder 
devised a concentric pUte to curve IkjIow the 
licker-in, with a broad flange acting as a guard 
on the main cylinder. This device has worked 
BO happily that the principle has lx;cn greatly 
extendi, and the newest carders have guard 
platcM, as shown in our diagram, curving over 
the head of the main cylinder and round under 
the strippers. Supplemental^ to those plates 
are the tin rollers woi^ing behind the strippers. 
For the same reason, the jute carder has the long 
conductor channel between the doflers and the 
■liver delivery rollers. Though the jute has 



these ml lore 
the opjKised 


72. rHxi»xRATiuM aooM 
Flnt proceat la preparUig hanp for iplAaliif 

been oonsiderahly reduced in length, it is yel 
a long tibro, anu the sliver i» corres(Kiudingly 
tender. 

Finiaher Carding. J uio, exocni wlien tim'd 
for very (H>arso pur[Mis<'s, is subjoctea to a WH'oiid 
or finisiior carding. The finisher card is finer in 
the teeth, and has from one to throe more mtfs of 
worker and stripfKtr rollers. The sli vt^rs from the 
lireaker card are weighed, and twelve cans are 
sot along the front of the feed cloth, thus forming 
a Up. By this means the fihnm are given an 
intimate mixing, to eliminate metpialitii'S and 
combine di fTcrences. Here we may also take 
nolo of a principle to Ut exhaustively invcsiti- 
gated in our next course, but seen working in 
the jiite-canleni to a very pronounnnl ilegre»'». 
This is the matter of draught. 'I'he bssl rollers 
deliver a sliver weighing almut, miv, on<' pourid 
for every half yanl in length ; but th*' tlolier- 
rollererun fourteen times qiii(*kor tlian the f.^ed- 
rollers, and therefore elongate the sliver to 
fourteen times the length. As the weight dts's 
not alter, and the length dcsis, we have a sliver 
7 yds. long, weighing only I Ih. In the firiisl er 
card this principle is t arried to even greater 
lengths, the weight of a yard U ing redue<‘d to 
alxHit one ounce. 

7710 gigantic fibre has now Is'coine a •^livef, 
and is on the w ay to be made into a thn ad. 
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PHRASING 


Scik Playing^— ooniinued. Chromatic Scales. Rhythm. Accmiti, 
The Pedals. The Importance of Practising the Old Masters 


By M. 

Scale# in Double Thlrda. Scales in 
double thirds can be fingered on this same 
principle of ttvo groups to the o ctavo, thus : 

.•^T^ fi 4^.'. 

1 2 1 1 y 

although many finger them in three groups, thus : 


H 4 A :) 4 :l 
1 y ;i IS 12 

For such three-group system the student may he 
referred to l^eopold Waldstein’s “ Scales in 
Double Thirds and Sixths.” We hod better, 
perhaps, omit the study of double sixths ; they 
are dangerous for the hand, unless practised very 
carefully, and are not very profitable. Tlie two- 

f jroup sysU^m of double thirds as taught and 
ormulated by Mr. Matthay is given lielow. Note 
that the groups of four begin with twice thumb 
or “ double- thumb” position, as we shall call it. 

1. All white keys, excejiting F and B, like C, 
counting from key-note : 


KENNEDY-FRASER 

thumb on the notes of the augmented second in 
both hands — i.c., the repeated thumb occurs in 
both hands on the sixth and seventh of the scale. 
A It major takes the same fingering as its enhar- 
monic minor — viz., Gjt The (jj ('2 coincides 
only once in the octave now with the two 
hands. 

Chromatic Scales. Chromatic scales in 
single notes are fingered normally, thus (beginning 
on Cj) : 



;( y 1 1 
.. - . r. 4 ;j y 

Hands nnneuh as to fingering position. 

The exccfition. F, is like (\ but In^gins with 
” doiible-thumh ” jKisition, inst<‘ad of the ” five- 
finger ” position. 

2. B has “all- black ” keys position — viz., indc‘X 
finger of both hands in the ” douhle-thuinh ” 
{Kisition falls on the middle black key of the 

lhrei\ thus: | j[ |* w'hilst the combination (2, 

wbicli occurs twiev in the octave, aluntyff falls on 
the t>vo black keys with the big gajis between 
them, thus : | | | 

Not(^ that the R.H. (j5 and L.H. (2 coincide 
in the Iw'o hands twice in each octave. This 
lingering applies to the other “ all-black ” keys — 
F^ and and also to the minors of B 
and B!> ; but in the ea.se of these minors the 
index finger falls on the whit a key inside the 
thrtH^ blacks. 

,'J. In and B!^ major the “double- 

thumb” position in both eases la^gins on the 
second note of the __ 

scale with its aceom- 
panytng upper third, 

Hands coincide as in \ i " r. y •\ 

C. These art* all the ’ 

majors, with the exception of AJ^, which we 
shall take with its tonic minor. 

4. All minors, w ith the exception of G;; minor, 
C^: minor, and minor, are fingered like their 
tonic majors. The left hand of F minor is also 
an exception, and is best fingered like C : 

1 

A 4 A 4 :i y 

Tlio rule for the set of three minors is double- 
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I 1 1 y 


or : y 1 y i y i y y 

Chopin used also other methods, thus (again 
beginning on : 

/— N s 

:i 4 ;; 4 r> ;; 4 n 4 :J 4 r, 

and Bnsoni, the present-day Italian pianist, thus: 

:i 4 a 4 A r> 4 r, 

Chromatic scale in double thirds, thus : 



Playing them thus by (contrary motion on the 
keyhmrd, the action of the hands is exactly the 
same, the fingering of both coincides. The 
inside part of both hands has thumb on aU the 
wdiite keys and forefinger on all the black. 

In nil double-note scales the legato can only 
be produced at the finger-group junctions by 
one of the pair of notes ; we must realise this, 
and rest gently on that })artieular one, gliding 
easily to the position of the next pair. 

Chord# and Arpeggi. The fingering of 
chords and nrpeggi next claims our attention. 
'Fhe normal fingering for the tlirce positions of 
the common chord in arpeggi is first position 
(root position), ; second position (first 

inversion), third position (second inver- 

sion), iJfJLJL — these when the first key of the 
group is an ivory. The exception comes w hen in 
the second and third positions the distances on 
the keyboard between fourth and fifth fingers is 
greater than usual, as, for instance, when the* 
interval of the third then lies between B!? and D 
or Ett and G, the middle finger may be used 
instead of the weaker (fourth) on the black key. 
But if the hands be large, and the streteh 
between the fingers ample, it is better to make 
it a rule to use the weak finger here. It makes 



for ttitifoniuty, and prevents the over use 
the strong fin^r and under use of the weak. 

When in an arpeggio the position of the 
ch^ offers us 9k Mach key for the starting 
point> it is better to postp^e the use of the 
thumb till tiie first white key is reached in 
going away from the centre of the keyboard. 
When we play the atpeggi of F 5 major and Et^ 
minor, we are obliged to use the thumb on the 
black keys, as these chords consist of black keys 
only, the black keys here being treated as if 
they were all white ones. The normal Angering 
of chords of the seventh is: 5 4 3 2 1. 

Here, again, when these are taken in an eggto 
and begin with a black note, postpone the use 
of thumb in travelling away from the centre 
till the Arst white key after a black key is 
required. It will be found easier always to 
make the pass under take place between a 
black key and a white. In Angering chords 
which include two adjacent 
keys, both white or both black, 
the thumb should be used on 
the two adjacent keys, thus : 

Remember, when uncertain as to the Aiigciing 
of a jmssage, Arst to try to And the Anger- 
grouping. We may also try it in' the other 
tUrection — i.e., if an ascending passage. Anger 
it from the top downwards, and vice versa, so 
that we may discover what is the best Anger- 


- 


grouping. 

Fingering Sequences. When rapid 
passages consist of repetitions of the same 
Agure, it is best to Anger these all like tlie Arst 
group of the sequence, regardless of the uneven- 
ness of tlu^ keyboard caused by black and whifo 
keys ; but this is not obligatory. Fingering 
chosen must bt^ such as helps to make the 
pfoasing clear, and it depends elso on h)W the* 
passage is to be played— wh<*tlier by Anger- 
movement, hand- movement, or arm-movement, 
staccato or legato, and so on. 

Chopin is fond of playing soft chromatic 
marcato successions of notes from the arm, 
and for this purpose has a curitius Imt cAeetive 
Angering — all white notes with the Afth, all 
the black notes with the fourth linger. 8ee, 
for instance^ the ornamental passages in the 
well-known E!? Nocturne. In playing passages 
thus, turn the hand laterally somewhat, wrist 
inwards, so that the two Angers (fourth and 
Afth) eould be dragged along over the keys— 
fourth on the blacks and Aftli on the whites. 
Again, Chopin joins his arfieggi passages 
occasionally by a smooth lateral movement 
of the forearm, instead of passing over or 
under the thumb. All these Angerings seem 
quite natural when the musetdar conditions are 
correct. 

Fingering in its details is a variable quantity-— 
what suits one hand and mind may not suit 
another ; but the main rules as to looking for 
grouping always apply. It is weU to try the 
Angering suggested by, say, a Von Bulow m 
the later Beethoven sonatas, or a Klindw'orth in 
Chopin's works, before resorting to one of oi^ 
; and also to compare Ai^erings, and 
select, if we can And different editions. 


MtltHI 

Fiafqi«ed Editioas. In choosing Angered 
editions for study, we should never ohooea 
those (Ake Oharlm Halle’s) that Angw 
note. Nothing is more confusing.* Ine num- 
bers plaoed iwve or below the notes should 
be applied only as guides to the groups 
of Angling or indications of something un- 
expeel^. One should regard them as danger- 
signals or Anger- posts. Thus, one will welcome 
them as friends and not disregard them as 
bores. As teaching and self-teaching editions. 

I would recommend the German “ Cotta ” 
editions of the classics — i.c., Clementi, Haydn, 
Mozart, Beethoven, etc. ; Peters’ KroU edition 
of Bach ; the Bote and Book edition of Chopin ; 
and Madame Schumann’.s edition of Schumann’s 
works. Matthay's “Popular Teaching Pieces,” a 
selection mostly from tliL* earlier coraposers, os 
Scarlatti. Paradit‘8. Bach, etc., supply maUirial 
of the very liest for serious students. Hm» 1 
would urgi' that all teaching of Angering should 
now' he based on the 1 2 3 4 A notation and 
7iot on the x 1 2 3 4, for the very good reason 
that the cheapest and )K>st and all foreign 
editions adopt the first mode. Pianoforte 
music when Arst pul)Ii8ht*cl apiM-'arH. as a rule, 
unAngered, but Angeied editions soon apiK^ar if 
the wDiks are popular ; and (termer has done a 
good deal of the linger editing of sueh modern 
composers as (Jrieg and Tsehaikowsky. Siloti, 
the Russian pianist, has done the same for many 
of the composers of the Russian school whoso 
music it has been his mission to popularise. 

W'e may have learnt to got out of the instru- 
ment all it can give ; our tone-production and 
agility may leave notliing to be d(*HirtHi ; yet, 
unless we learn to phrase well, wo shall be 
incapable of giving musical pleasure to anyoiu*. 

Phrasing. By i>!irasing we mean tlie (son- 
oeption and exetmtion of noti^s as intelligtmt and 
intelligible utterances. Musicr is at all times an 
intelligent and, as a rule, pdso an emotional 
uttoran(?e, and unless we understand w'hat we 
have to play, alike intellectually and emotion- 
ally, our technique will be a ust^h^Hs accompliidi- 
ment. For the intelh^etual grasp of the larger 
forms, much study and muidi he»sring of music is 
nc(!es8ary. For emotional sonHitivenens our ow'ii 
temp jra'ment must be answerable. To ^ a good 
reproducer one must be Arst a sensitive plate 
oneself — the music must have affected us strongly 
before we can affetrt others hy our rendering of it. 

Although using the keys with intention and 
intelligence, we can give expression only to what 
W'e ourselves have felt and seen. The reproduc- 
tion of a work of art is such a delicate operation 
that all our attention is called for, every time we 
attempt it, for every note wo play. 

Artists say it ia practically impossible to 
reproduce a ** Venus de Milo in marble, and 
yet this is the sort of thing wo pianists attempt 
every time w'c try to play a Sonata Appassionata, 
for example. We may learn much of the genei- 
ating causes of musical expression by reading 
such books, which are cheap and accessible, 
as Bertenshaw’s “ Musical Form,’ ^ 

“Musical ^Esthetics,” Lussy’s * Musical Ex ; 
pression,” and Carp(i’s “ Rhythm and Phra.-mg. 
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Kiemann, for inMtance, «bowii how mitsio, in the 
very nature of things, expreiHiet our feclingii-- 
that the pulae in music* for instance is analogous 
to our own pulse — the crescendo and accetlei ando 
the natural exprennion of the human body un<ler 
the influence of mental excitement , the diM^es- 
eendo and diminuendo, as naturally tliat of re- 
eurrin|; languor KeskloH this, music can be 
** realistic *^and imitate things outside of ns — 
things that we see or hear. 

The Importnuce of Rhythm. Much of 
this tone- paint is achieved by rhythm. We 
must see to it in our perfomiutice that this 
rhythm shall bo tklivr, hhall always be fleshly 
unlled, shall never sink into mort^ *automaticit> . 
We should at all times strongly picture to otii- 
selvim the intended ihythmF,cven in mere scraps 
of t^H^hnical exorc'iseM, tsieing to it that evim 
such a simple scheme as this shall have an 
intelligihle miiKieal sht^fs* : 

^ >. 



(lut of such a fiHgment Beethoven made his 
C Minor Symphony. Let us even feel that finger 
exerrtisiw are possible fractions of some groat 
whole. 

W'hen^ Kiemann thrxiriseH, Lussy lends imme- 
diate practical aid, and is full of examples. He 
treats of the various kinds of accents — the 
metrical, gramiiuitioal or bar ac^conts ; tlu^ 
rhythmical or phrase ao<^onts ; and the rhetorical 
or pathetic aevonts. 

In his ** Introduction to the KlemeiitH of 
Music,'’ Niet'ks (br^st known ^ui (Ihopin’s bio- 
gr«ipher) slip’s : The phrase rvcceiit sometimes 

inoditiiKi luid even altogether sets aside and 
reverses the bar accent.” For the phrase groups 
iKirs together, and wo cannot very well group or 
unite them if we constantly disconnec’t them by 
an vfjual emphasis on the strong beat of t^h. 
To make musical shapes delinite and musical 
utterances articulate, we may use either a com- 
plete disoonnoiTt ion of tones, a momentary 
sitenoo (often too sh<»rt to be even indicated by 
a test), or a partial disoonmH'tion got by accen- 
tual ion. 

We must keep always before us a vivid mental 
pictuft^ of the ptirasing, and listen to our owm per- 
tormaiUTe, l hat in it we may rea/isc this picture. 
Hut the thing to be kept c£ieHy in mind is that 
every muskuil phrase goes somewhere, that a 
group ol notes means nothing musically until it 
is, by accentuation, made to point to a climax, 
a phrase-object, found, as a rule, towards the 
end of each. “ We must Uwirn.to perceive,’* as 
Matthay says in his ” First Principlca,*’ what 
the music does, whore it U that each id^ 
phrase, sentence, and section has its nstural 
climax or crises.” As, for instance, the 
opening bars of Chopin’s K Nocturne : 


Simple melodic waltzes, with an easy, throb* 
bing accompaniment, make excellent early 
staaies for purpose of acquiring such rhyth- 
mical or phrase si^t, and al^o for the study of 
(one-quality and tone-quantity as contrasted 
in melody* and a(‘(Hmi|Mniment. Study such 
waltzes before attempting the art waltze.4 — ^tbe 
Chopin waltz, for instance — which get many of 
their ef^ts by deviations from the normal, by 
the unexpeerted. Wo must learn rigidly to ob^ 
the law before we can take an artist's licence 
ivith regard to it. 

Accents. In playing strongly accented 
notes, let our artistic and our technical judgment 
both be on the watch, the one seeing to it that 
the accent is neither stronger nor weaker ihtn 
is justly duo, tlie other that we guard agairst 
(1) using down -arm force, (2) pressing on the 
keyboard after we hear the sound begin. 

Accents and all marcato effects are pitfalls 
in this respect. We must resist the natural 
tendency here to use dow n -arm force, the finger 
and hand must act upwards against the loosely 
lapsed arm. The unexpected should, as a rule, 
be w'oll marked ; syncopattxl notes, therefore 
(deviations from the natural metrical accent), 
and chromatic notes (deviations from the diatonic 
scale), unless the latter be mere unaccented pars- 
ing not^M, call for an at;cent . Discrords are intended 
to arrest the attention — some niusicallv non- 
sensitive |>ec»pie play the most poignant dis<.^ords 
as though they were as intusMious as the tonic 
irutd. .Mentally follow the resolutions of dis- 
cords in liarmonic progressions, and \mvn, m 
playing chords, to bring out now one note anti 
now’ aiiotht^ to this imd. To effect this, allow 
the finger that is to bring out a particular note 
of the chord t o take more w eight t ban the ot hers. 

In chord playing from the* wrist, the fingers 
must take up the (M>sitiun relatively to the hand 
Indore it descends. To this encl we must learn 
to mentalisr all the fingers that are to Ih* uhckI 
in the {lerfonnanc’e of a chord before we fulfil the 
acd of playing it. 

Full chord plaving is an ii]i}M>rtaiit department 
of roexinm pianoturte work, and must In^ s^Mvially 
studied, ne must learn to play full chords with 
looM«-arm weight behind the fingerc — a con- 
sideration w'hich w*e have already studied— and, 
when required legato, connect them as c^losely as 
poiaible by beginning the lateral arm- movement 
while the hand and fingers are still, cis it were, 
lazily lying oo their keys, the )»edal being used 
to make the actual tone ecHitinuatkin — this 
for the interpietatioo of such passages as the 
hymn-like chorale middle section of (liopin's 
ijoctume in Q Minor. Here we have an invaluable 
study in chord phrasing. Connect tlie chords in 
groups of eights by the rhythmical balance of 
the accents also by the tone. 



Tke Use of the Pedmle. Thia brings 
ns to the use of the pedals. To a uamage 
of this sort we may sf^ly what ia called 
*• s^co{>ated pedal. The general nile as to 
peoaliing with the dam|)er pedal (the right foot 
))edal) is that we may depress it, and kis^p it 
depressed^ as long as the harmony of a jmssago 
docs not change. When the harmony ehanges 
we must lift the foot and release the pt^dal. 
instantly re-depressing it if we wish a continui>us 
pedal elfect. For detached chords thi^ |K*rlal 
may be depressed at the same moment the 
keys, but in the course of a legato |>a.s8]ige the 
tinj^r and foot must not go douTi simiiltaneouHly. 
On the contraTy% the |XHial must rise just os 
the next keys are IxMiig depressed, immediately 
going down again, howev€*r, to continue the 
new sounds. This “ g 3 mcopated ” pt'dalling 
joins the sounds without allowing them to nv<*r- 
lap. If foot and Hnger rose torjrthcr 1 here would 
be a short silence Iwtween the sound*'. 

This e^iKiopated pedalling may lie afiplitHl 
to every note of a melody or every chortl of a 
harmonic pnigrcssion, sueh as the above-men- 
tioned Chopin chorale. Such constant podiilling 
in great {lortiomi of modern music is alisolutc.ly 
essential, but wo must not Iom* sight of tli«‘ 
groat imjiortanoo of omitting the jKHlal at other 
times. .Many players of to-day over- pedal, 
thus losing the advantage to lx* gaituxl by the 
contrast between {x*dalling and it.s total (cessa- 
tion. Chopin without the dum|M'r }x*dal would 
ho like a Whistler picture repnKluced in the 
stylo of Sir Noel I’alon, Schumann was a Hiill 
greater devotee at the shrine of the daintier 
jKcdal ; ho did not care about harmonic ex- 
clusivcncHS, he liked to iiut down the |s*<lal and 
to keep the course of harmonica changes in 
unbroken legato — too much bo \crv often, in 
fact, and the {xxl'illing marks in many <>f his 
works re(juiro much revision. Chof»in mhh much 
more refined in his use of the |H*daI, probably 
btx'ause ho was a better fiianist. Mendelnsdlm 
was ultra- refined, and w'e must U‘ar this in 
mind in playing his music ; let his outliii<*s lie 
detinito, liis colours pure, his rbyihiiiH fr<>e from 
emotional exuberance ; try particularly to 
** good.*’ os be himself puts it, and refrain 
even from a self-indulgent rallentando at the 
end of a comixisition. 

Use of tba **Uiia Corda** Pedal. 

The**una corda” pedal should lie used sparingly. 
Modern composers, as a rule, indicate the uro 
of it, os, for instance, Grieg in his well-known 
Lyric pieces. Very frequently it is used in 
combination with the damper pedal ; the 
two are quite independent. Use both jiedals 
very sparingly, if at all, in jicrforming the 
music of l^arlatti, C'ouperin, or Itach. The 
first two composed for the liarfisit'hord, and 
even Bach’s clavichord, although it did |iobbcss 
some sensitiveness of touch, was not much liko 
a modern piano. 

Part Playing. Much mcxlem piluioforte 
music consists of a melody w'ith accompani- 
ment. We must listen to the end of eac'h melody 
as much as to its beginning, in order 
that we may join it perfectly to the following 


melodv note, luul that w^ may choose the right 
tone lor thU suct^eeciitig note. To bring out 
the tnelixly also, we must l»t> ran*ful to shMus 
verif mneh the arc<nnp(imment, and not k't ouf 
attention to the ptirasing c»f the mtiodg be 
distraetjd V»y the aecom|ianimenL If the 
melody lie at (ho thumb side of the hand, 
as in Schumann's beautiful HAUiiance in 
and in many |x>pu!ar waltzes, n*memUir the 
use of the rotary relaxation there ; if at the 
little finger aide, as more frequently hc.ppens, 
we must BOO to it that the foriMirm rotary 
rt'laxation help the wt^k tiiigem at that side. 
Have a melodic ideal ever present — imagine 
such melodies given out by the Velio, the violin, 
or the voice, and imitate When a not© is 

sustained w'hile other notes play rotind it, 
listen to the sudainrti mde to the emf. 

It is not onotigh mendy to ktM»p the key 
down ; wo must coimcH't tin* HiiHtatned tone 
intelligently wdth that whicdi follows it in its 
ow'ii part. Practise Bach for such prt playing, 
the plaving (>f several irtldtHliiHi one aliove the 
other— liis melodies are more difTieult to jierocivr 
and more diflii'ult to connes’t subtly than even 
Chopin's— -and iision to all the interwoven parts 

Crescendo end Diminuendo. A tier- 
feet crescendo or diminuendo. cBfK*cially if long 
stistainid. is mddom h(*ard. and yet they or® 
among the most entrancing and convincing of 
musical cfTtx’ts. 

The cr«*scen<lo in |H*rformance wax n(»i 
intnKluciHl till lat© in the oightismtb century, 
in the orclu'Stra at Mannheim ; and when the 
audionco (irMt heard this new elTect, it is said 
they rose* from their MtatH like one man. Ih^alis© 
the emotional {M»KHibiliti« s of nuances (Hhiuling). 
The secret of grating a gtxid crcsi'ciulo is, us 
Von Billow, the clcv<T(‘Kt. and willicst of niniv. 
tiH'nth century pianistH. jnits it, “ when yc»u 
mx! the cx]»reHsion mark ‘cns.’ play soBly, 
when vou seit the mark ‘dim.’ play loudly.” 
niis gives US s<»mclhing to work away from, and 
prevents our making the common mistske of 
fit onre playing IoikW at the Is'gt ruling of s 

cresc.endo, ---- — . or softi’r at lbs 

bi'gitming of a dirninu'ndo, — . 

’riie same thing holds of iu‘C(dcrati(»ns and 
rctanlations of tim«‘. Acr-elerando must b© 
gradual and continiiefl, as must ritardarido. 
It is different in tlie casi* of ritcniito, which is a 
sudden slackening of the temi»o. It refpiircs 
all our atK ntion to keep an accellerando really 
a<'cellerat ing to its climax, and a ritHr<lamlo 
really slackening note by note till all animalioo 
dies 'out; “and we must remember.” siiys 
Mr. .Matthay, ’ that all such effects, both of 
tune and time, must increase with an incteasing 
ratio to \)0 cffcc’tivc.” Refenrnce mu^»t U? made 
here to time aecents, a most effwtivo means of 
expression. ComprxsTS use them- in the form 
of syncopations, as Chopin docs in his waltzes: 



Time Aecente, In performance's w© can 
a melody not© seem aceenUxl 1^ making 
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H cither slightly longer thsa is due or leithig it 
begin just a very little too late. We may also 
delay a little the entry of tiie aocompaniment 
after a melody note which we wish to make 
specially prooiinent, and then, by hurrying the 
time a vei^ little, make up for this irregularity. 
This is the principle of the tempo rubato. 
which even Moxart employed in a measure, as 
we learn from his leHem, and wliicfa must be 
^lied to all modem music since the time of 
Chopin and Liszt. These two pianist oompoters 
were the ^[t^t protagonists of the tempo niliato, 
or robbed time. 

Although seemingly whimsical and a'ayward. 
it is really rooted in a strong sense of rhymmical 
balance, "and Liszt compaiw it to a tjnee firmly 
rooted in the soil, whose branches were yet 
played upon by the wind. Only those who are 
anehorea to a perfect feeling for rhythmical 
balance and symmetry can safely trust them- 
•elves to the waves of tempo rabato. It takas 
effect in prolonging some notes, hurrying others, 
dragging one pai% df a phrase, aooellerathig 
another, either dragging or aooellmting a aeries 
of phrases and making up for it writh the re- 
mainder of the period ; buL whatever form it 
takes, it should alwa3ni be so perfootly balanced 
that the period ends whert^ the strict metronome 
beat wouM have had it end had the time never 
baeii bent from the straight line. Without tho 
tempo ruhato, the music of (>hopin wrould be 
▼ulgartaed, and much of Schumann rendered 
unintelligible ; but we must bew'are of applying 
It to any extent to the earlier oomposi^rs, as 
Ha3rdii or Schubert — it would destroy tho 
meaning and symmotiy of their music. 

Ornamositnl Notoa. It is a mistake to 
hurry Uio rendering of ornaments — in cantabile 
music wo should seo that we eing them. l.iet 
them bo grace notes in very truth, and let them 
always heighten tho particular beauty, and 
intensify Uie special oharactor, of the music 
Uiev aiiom. 

Quick, light ornaments should be played writh 
as little weiglit aa possible, rememoering that 
•uoh are in tnitb agility paaaagee of abort 
duration, and that Urn touch lawrs for agility 
must therefore be obeyed in them. l)o not 
(as so many are apt to do) lift awwy the weight 
of the hand in preparing for this. M^t 
deltoate finger-wrork, other than pianoforte 
playing, requires, poMib(y, that Uie hand should 
support itself by its own muscles, and so, 
instinoUvely but wrrongly, the inexperienced 
player prepam for a deSoate passage by lifting 
away the weight of the hand. 8ueh a proceed- 
ing is fatal to ease, certainty, and iMuty of 
tone. As already pointed out, we must let the 
hand lie on the fin^ars, and see that it makes no 
exertion of anv kind In sudi light passages. 
** Prepm ** attoh a passage with as many fingers 
as possible, feel the leslstance of keys, let the 
loo^, light weight of the hand lean against the 
keybosi^ then imigine tho whole group as 
one ooneept^ — ^not conceiving eadi note singly-^ 
thinking only (if it be a long passage or oade^) 
of the notes that fona the landnmrks ol the 
paaeages and the fingera that fulfil theae 

um 


** landmark notes, and leave all the rest to 
anboonaetous automaticity. 

See that we breathe deeply, fully, freefy 
before starting on one of th^ long embroi- 
deries, such as occur, for instance, in Chopin's 
Berceuse, and keep the w^ole body passivelv 
quiet meantime, as the least thing disturb 
us in the execution of such faiiy-like webs of 
sound. Holding the breath through diiliculttes 
and subtiaties of this kind is a bad habit to fall 
into. See to it that we nse either what Mr. 
Mattliay calls ** passing-on touch,** or first 
species, or perhaps seoona species for the louder 
portions, and make atife of the pitdiminary 
and continuous resting. Let no excitement and 
nervous tension communicate itself to the up- 
musoles of the hand, and so cauie it to beomne 
active to the extent of lifting away its own 
weight Then, writh a clear mental picture of 
what we want to produce, ** the rest shall 
be added unto us.^’ To ornaments, as to 
melodies, the tempo rabato may be applied ; 
shakes may be begun slowly, accelerated towards 
the middlis and slackens off again towrards 
the end. 

Beethoven*# Influence on Technique. 

When sufficiently advanced, wo should make 
not only Bach but Beethoven oar daily bread. 
He will force us to give attention to the music, 
and to dovdop a varied tone-palette for its 
expression. We cannot lazily oream through 
a Bex^thoven sonata after having once mastoid 
the art of touch- variety. He expects bo much 
from us, and his expression is often so un- 
expected, that there ts no moment during bis 
music when we may cease to be acutely alert, 
alike musically anci instnimentally. Judging 
tho due amount and quality and time-place of 
every note from start to finish, and watching 
key -resistance to see that we realise it, we must 
get a fine loosely-left arm and wrell-braced finger 
and hand for his frequent aforaando staccato 
chords, and give them with a convincing, well- 
noiirisliod tone, or sharp finm-aetion instead, 
as the case may require. Wo must kara to 
oliey his charaotcrisUc oresoendo followed by a 
sud^n piano, and learn to change our technique 
as suddenly aa he changes his mood, from the 
passionatey virile to the passtonately tender. ' 

From the moment of reading out a Beethoven 
sonata wo riiould try to paint ** it^ — that is, 
try to play it with the ocmstantly changing 
touch-varieties required. We must not say, 
** I ahall get the notes first and then see wdiat 
they nhaa,** but look for the meaning through 
the notes ofamng them in every particii^ 
from the first We raoukl not begin the serious 
•tody ol Beethoven till we caa proceed thus. 
Of course the bravura wotk-^e dilficolt 
passages and pnato movements— wrill require to 
tie wrmdDed at ont of focus, but try even when 
working at these to eonoeive their plaoe in the 
finished scheme. Remember that we never can 
express all there is in auoh muaio unless we obey 
the laws of tone-produqtion, but xenmmber also 
that artistie leprMsction is the srt which con- 
ceals Art, which Is the gi^ of all teohideal study. 
^^bnissMMst 
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CHINA AND GLASS DEALERS 

Tlie business of retailing glass, china, and 
earthenware affords a fair return for the eapital 
invested, whether as a department or an a self- 
contained business. From £fid to £KKt laid out 
in ** pots and pans would purchase a stiK'k 
which would make a capital display as a side 
line in a furniture, dra|>ery or hardware busi- 
ness. IViee the latter sum— more*, of course, 
if possible— would suffice to make a good start 
on indeptmdent lines as a glass and eliina 
mereliant. 

It is erronmis to assume that it is a business 
only suitable for ladies. Properly eonduete<l, 
it affords sufficient scopi* for a smart man 
to make a gootl living and something more. 

The Secrets of Success. A thorough 
knowledge of the markets, a capacity for sales- 
manshift, and good window accommodation, 
with adeouate slunv-rooms for displaying the 
liest of the stock, are the (juali Heat ions and 
facilities n^quired to ensure success. A good 
deal of glass and china can lie stored in a com- 
paratively small space, and large stock -rooms 
are not neeessaiy% but a good light shop, with 
one or more window’s, low dow'n, and dw'p from 
l>aek to front is esscmtial. In looking about 
for a centre in which to o|>en, th<* retailer must 
not <iverl<,K)k the outside ha'^kets or ls»x<*s. 
A good <loaI of trade may Is' gatheriKl by such 
fixtures. The jmblic com<* round to buy a few 
odd plates or eiijis and saucers, ana these 
they exiK'ct to lie able to purebast* after ex- 
amination. Tliey do not care to sli p in and ask 
for half a dozen <Hld cups, hut if thes- Ik- nlaeed 
outside they pick them ciut, w'alk in and }iay. 
stop to Iwik round at Mter class wares, ami 
nsuallv leave actual or prosjK-ctivc customers, 
qiiat this is the cast^ has Unn provc-d over and 
over again. We know of erne dealer who Uiok 
premist^ in a large town for which h<‘ paid a r**nt 
as high os £3<K), Without a customer to start 
with he built up in five years a big cash busini-w, 
firstly by alw’a\’s having plenty of cheap liargain 
stock on the * jiavement outside, secondly by 
utilising the window's totheir utmost, and thirdly 
by keeping suitable stock inside-. His wundow’.4 
were aiwavs attractively drt-ssed, no ga}is wrere 
allowed to* be seen, sales from the window’s were 
encouraged, and plenty of int-X|>ensive but 
attractive stuff was kept well to the front in tho 

shop itself. . . 

FIttlaCft. It is a mistake to suppose that 
fittings which might serve for such a busing 
as that of a draper or grocer will suffice for the 
gl^s and china dealer. Special tixtuK-s are 
necessary to store the stock conveniently, and 
to dtf^play it at^actively. 


The details which follow ari> thosi* olw'rved 
by a dealer who, as manager and f-m|>lover. liiui 
fitted up a nurnUT of shcqis. .\long iMith sides 
of the shop, if it b<- narrow and umg, should 
run a sole not U-ss than 2 ft. 3 in. nor more than 
2 ft. 0 in. from the wall, and 4 in. above flu* 
floor. On this, neset the w'all. then» should l*e 
on one side or Isith. bins, IK in. wide by 12 in. 
dcH-p. to hold the stock most in demand. To bide 
this stock K in. shelves along the front may Is* 
Hx'ul for the rt-eeption of such waft-s as tea|H>t» 
and How'er|K>t vasi-s, for w'hii’h latter there is 
always a ready sale. Two fts-l alK)ve the sole 
is s doiibh' U neh with an o|*en front into which 
trayw can Ik* Hlip|M-d. 'riiese last art* usi-ful for 
the reception of samples of b-a sc*r vices, trinket 
wts and the like. ’^Tlie top of the iM-neh is 
available for dinner scrvioi-H. and above this, 
right up to the eiMling. should come slu'lves, 
12 in. wide, supported on simple iron hrnc-ketii 
socun-d to bnttens from sole to eeilitig. 'I’ha 
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S|K1C0 lK-twe<-n the shelves w-ill vary, but at least 
oW should Ik* 17 in. ehrar alwivo that immediaU*ly 
Mow. for a smaller Mj>a’*e will not ac ^ommcalato 
a toilet basin and jug. 'fhe g(-neral icU-a is 
illustrated in the sketch herewith. At the l»ttck 
and round the show-room, if there Ik- one*, pkmty 
of 12 im shelving, writh “straight” h^ks 
aUmg tl»e edg<*s for jugs, shriuld U* provid<-<l, 
and It may he remarked that it is a false economy 
to try anil make 1 1 in. boards, c k-iiiu*d on fjotb 
edges, answer this pur|Kise. A foot is none Uk> 
wide. In every ease, as well as in the ffmir 
stands next deserib(-d, the solo must be fixed. 
Its pro^'ision obviates much loss from <*rockefy 
broken the sweeping brwim and the of 
assistants and customers. 

Except for a short counter for packing up 
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porcelH, and |)crhapH a little de«k, the floor 
ought to be reeervM for show benches, 36 in. 
above the floor, sod not less than 3 ft. wide. 
Under and upon Uiese, movable tiers for the 
reception of stock may l)c devised. The groat 
thing is to provide plenty of flat spaces upon which 
stock may l>o placed ready to the hand of cus- 
tomers. It is safe to state that plain figured 
stock that can lie handled and examined treely 
will sell itself over and over again. 

The colour scheme sbouki bo simple and 
severe — walls distcmfiored, or papered with 
a self -colour }ianer->brown paper is excellent — 
and all the wooa painted ana varnished without 
any relief. Black takes a great deal of beating, 
but a dark sage gn^en or an ** invisible ** blue 
may be irit^. 

StocK Fixtures. Stock fixturos, whether 
in the basement, warehouses, or stock-rooms, 
may be open framework, built up of 3 in. 
by I in. deal, arranged with from 2 to 4 in. 
sjiaees between the battens. This saves 
timber, and facilitates the handling of the 
stock. The fixtures should be divided to 
about 27 in. every way — that is, equally 
dimensioned from back to front, top to bot- 
tom, and in widUi. The front of each bin 
ought to be protected by a batten or two, 
nailed along liio front, if small stock such as 
tumblers are intended to be stored. 

SnleamaMlilp. The second point of 
importance is a capacity for salesmanship. 
This cannot lie taught oy book, but some 
remarks may help tlio novice. He must have 
a thoroughly sound knowliMigo of the td'hnical 
details of his business, and these, although not 
over numerous, are }x»ouiiar. Earthenware in 
bought by count on a plan recognised by no 
other triulc, and this is apt to puzzle a beginner. 
Take pudding -bow Is as an example. A dozen 
dut^s ni)t mean twelve, but a variety of sizers 
Iwtwecn nine and forty-two to the *“ dozen..*’ 
That is to say, the dealer buys nine, or eighteen 
or thirty, as the case may bi% for the same price 
as he pays for twelve of a certain size, the nines, 
of course, l)eing larger and the others smaller, 
than the uonnm or basis pattern. Knowledge 
of all this comes with expt^rience bom of actual 
contact with the goods. It is not of the kind 
required when dealing with purchasers. Theee, 
however, like the tailesman to tell them facts 
about the quality of the ware— how it is deco- 
rated. and its probable utility and durability 
under ordinary conditions of wear ; as in many 
other businesses, a ** talking'* acquaintance of 
one’s goods greatly faciUtates the aalea, and Uie 
glass and china dealer needs, therefore, to leam 
all that he can about the novelties that are 
introduced to his notice from time to time. 

Where to Buy. 'J^e third esaential 
to anoosM is a knowledge of the markets. At 
the beginning a novice may plaoe himself in 
the hands of a reputable housa handling the 
p^uetiont of half a doien manufacturers. 
There are many snob in London, mostly in the 
vioint^ of Holbom Circus. Owing to the 
conditions under which the pottery trade ie 
nm, theae flrma have oidinariliy a pnll upon the 


souroes of supply which preclude the^amaO 
man from siting better terms at first hand. 
Aa a retail's business progresses, however, 
manufacturers' travellers begin to find out his 
shop, and invitations will follow to visit their 
show-rooms, opened in some hotel in the place 
or in some neighbouring town. These displays 
of new wares should on no account b? over- 
looked. A visit carries no obligation to pur- 
chase, but unless one is mad.^ competitors wrill 
step in and secure sole selling rights in the best 
patterns, and the most attractive novelties. 

Buying Direct from Work*. The 
next stage in the acquisition of knowledge 
of the markets is a periodical visit to the 
Potteries. At first the dealer may have some 
difficulty in gating what be wants on such 
occasions, but if he makes it clear (o his whole- 
sale people that ho is bargain hunting, and that 
unless he gets bargains there will be no stock 
orders, these visits will not be in vain. Ob- 
viously, the manufacturer of pottery wants to 
•ell hts best wares at full prices. He is not 
proud of his failures, and unless a dealer can 
convince the maker that he can sell best and 
** seconds " side by side, he will hear little 
about and see less of the latter on the oooa-' 
sion of a visit to Staflordshiro. As, however, 
** seconds " are always being made, the manu- 
facturer is usually keen to meet the man who 
treats with him fairly in the matter of sales of 
his fiist-class productions. 

Seconds. It is commonly supposed that 
** seconds " cannot be mixea with the best 
class of trade. With but few exceptions, 
how'cvcr, there is always room in a good general 
shop for well bought ** seconds. ’ but they 
muM bo well bought, or the dealer is likely 
to become filled up with unsaleable stuck. 
It should bo explained boro that the term 
seconds " is applied to pottery which is quite 
sound but not perfect Cracked and chipped 
wares would not bo include^ ordinarily, in 
the category ; but articlis wiUi fire marks in 
them, of slightly irregular shape, or imperfectly 
decorated, would entitlM to be called 
** seconds." This quality is usually offered 
in assorted crates at £5 or £10, the selection 
being made by the manufacturers. At other 
times — and this plan is the better of the 
two— the dealer bias an “over-head" or “over- 
all " price for what is shown him at the works ; 
chat IS, he takes the parcel at per piece, accord- 
ing to the olasi of goods offero<L Thus, he 
may buy a thousand cops and saucers at a 
penny apiece, or a hundM toUet basins and 
ewers, etc., at a abiUingeaoh. When he gets these 
home, he may find that he has to sell half the 
cups and saucers at just a trifle over the price 
he paid for them, but the rest may fetch any 
price between 3d. and Is. per pair, and thus a 
handsome profit on the outlay is reaped. 

What to Buy. The stock will, or should, 
oemsist of certain well-defined classes of ware. 
First there will be the ccnnmon kitchen goods 
hi stoneware, such as glaaed brown bowk for 
bread and oal» making, and washtng-ap diahes, 
foot-warmers^ bieadpans, enae ana edute 



bowU, and heavy ware generally. Next there 
«*ill be white pudding'bowls, ba«ins, pie-diKhea. 
common jaga, “ pheasant " or “ willow " pat- 
tern plates and dishes, broan Rockingham 
teapots, and the like. Better than these, will 
be printed (decorated) earthenware jugs, tea- 
ptds, cheese dishes and covers, and then come 
s€»ts of toilet ware, dinner services, the latter 
being obtainable also in a higher grade known 
as aemi’poreolain. This clogs of wares conic's 
from the district knoun as the Potteriw. The 
chief towns where this industry is carried on 
are Stoke-on-Trent, Hanley. L^rngton, and 
Burslem. 

* Porcelain, or china, as it is com- 
monly called, comes also from these districts. 
Tea services and fancy table dishes and appoint- 
ments naturally come under this head, and in 
this department the Potteries arc unbt‘atcn for 
style, quality, or price. Curiously enough, 
trinket sets for tin* toilet table are made only 
in limitcKl quantities in StuflFordshire. l^rge 
quantities are imported from (termany, and thew* 
have to be sought for in the Londtm stoek-rewms 
already mentioned, for most of the agents 
also repres<‘nt otm* or more ('ontinental houses, 
while others are to be found in and about 
Fore Street, E.C. 

GlaM. Fancy glass ware, and, indt'^^d. 
most of the fancy goods n^ailed in n china 
and glass warehousts come from the Potteries. 
Stourbridge is the centre of the ghiss-tituking 
trade, and much of the U'st <Tystal table glass 
comes from that quarter, as, for example, wine- 
glasses. tumblers, fing(T-bowls, table decorative 
glass, salt cellars, water jugs, carafes, and ups, 
either plain or cut. Moulded glass also comes 
from Staffortlshire, but Ihdgiuin and the (Vmti- 
nent coin|M*le for this class of trade, and the 
Cnited States also has made a hid for a share of 
the business. The firms eom|)eting with the 
British makers are almost ull refiresented in 
l^mdon by sole agents or wholesale hou»K*H. 

Profits and Expenses. The profits on 
the sale of china, glass, and earthenware vary 
largely. Some of the common stock carries 
barely 20 i>er cent, jirotit on the cost prices. 
Better elassi*s of earthenware, toilet m‘ts, dinner 
aervices, and the like, show about ,*10 |mt eeni. 
(^hina and fancy glass carry or 5(i |kt c*cnt. 
margin, and gcKKi utility glass in g<sKl class 
districts ulmut the same. Moulded glass varii-s 
between 2o and .‘K) jmt cent. Si-conds well 
Imught often run to from .to 70 per cent, 
profit on the outlay, and many of the famy 
ornaments can he bought to show a cent. fXT 
cent, profit on cost. On the aggn*gate an 
average gross profit of 30 per (rent, on the turn- 
over.mav be exj)ected. Against this, exp^nacti 
have to* be set off. Rent is undoubtedly the 
hf 5 aviest, and ought to be. Success cannot l^e 
won in a back 8ti*eet, and the first thing a dealer 
mast face is a stiff rent, with its concomitant of 
hea\’y rates and taxes. Other than this, tbtr 
expenses are comparatively small. The assist- 
ants required in the shop will be young women, 
earning from four to possibly twenty shillings 
per week. Something must be allowed for 
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breakag^, and carriage and packing are im- 
portant items which w ill require close w'atehing. 

Advertising. The question of advertis- 
ing is being dealt with a* the end of this 
cour.-se. Here it is iiet^tMaary only to em- 
phasis' its importaiu'c in the ‘glas^ and t'hinu 
trade, and, whatever plan is adopted, it should 
lie systematically pursued. How much of the 
profits should Ur located to this each 

man must decide for himself. IVobably o |hm* 
cent, of the turnover is not too imieli to set 
apart. Without doubt, £r>tl out of every £l,tHKi 
taken could Vk' profitably 8|M*nt in circularising 
the town areas and billqaistiug the outlying 
country district. lK‘si(les which llie local press 
must on no account U* neglec ted. In the lust 
ease, how'cver, patterns and prices ought to U' 
given in dc'tail, ami dilTereiit matter ought to 
ap|iear (Midi week. 

A good plan in this eonneedion is to ndvertisi* 
every time one has N}M«eial bargains to offer, 
and to make a point of having M|N'eial lines for 
the purjMise at least two or three tinu's a year. 
A reputation for real bargains is tlus U*st 
advertisenumt a dealer c'an have, and biirgninK 
cannot nlTe*retl without vigiianet* and a 
first-hand touch with the mamifaelurers or their 
Heeredit(*d age^nts. It always iinys to cultivate 
jjersonal friendship with the munufiuduiors 
and their agcuits and travellers. 

CHIROPODISTS 

(3iiro|)(KJy is Kometimes elnsHcd with “ iiedi- 
eure,” and pedicure has been deseribed as (loing 
for the f(K)t what mariieiire dcs's for the hanci. 
But chirojKidy, in its complete and proper appli- 
('ation. embriie(*H more limn ('it her. Chiropody 
should not U* confined, nor allowtHl to degenc 
rate into nH*re d(SM»rtiectinn, or eorn-eulting. 
It shouki U* apiiroaelu'd through the portals ol 
preliminary study of (he anatofiiy of (lie foot— 
its |iro|M'r fiinctions and their afuise, its pro|^sT 
clothing and th" results of inijiropt'r clothing, 
its |H*<‘uliar maladies and tlx* cans, s of th(*m. 
There should also U^ a real mastery of the 
remedial Iri'tttin.nt required. All avaihiblc 
tcH'hnicai literatun* should U* carefully stud'c'd. 
fiartieuiarly thorn* wcirks which tr(*at reliably of 
exereseene(»s, suppurations, ingrowing nails, etc. 
A know'lwlge of eh(‘miHtrv in its relation to 
OHcepticH, antiM'ptic H, iintl (*uratives, togeth(«r 
w'ith ks-ai una*stheties for deadening pain in th(* 
more complicated and difficult oja^rations, is also 
an (essential to success. 

Scope of Chiropody. The true status 
of ehirofsxly is that of a S|)eoialiHed form ol 
minor surgery. It is extensively linked on 
the ancillary ({iialifieations of the hairdreniser's 
saloon, and no doubt it affords a platform from 
which the barijer, by proper study and skill, may 
regain something of that nobler isjsition which 
was once held by the tnemlHirs of that trade, a^* 
Imrlicr-surgeons, Iwfore Uie surgerins divoreeil 
thifinjielviw in the time of Henry VIII. In 
practising chiropody, the barlieni are, in fa'.'t, 
merely continuing a form of minor surgery left 
to them by the surgeons at the time of their 
separation from their former coadjutors. It may 
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be true to-cUy timt a patient ta0ertnjg from foot 
troubicii may obtain nuperior medical advice 
from a doctor ; but it in equally tme that the 
jiatient would get a more dexteroue uae of the 
knife for painful coma and calloaitiea from the 
expert cbiropodiat. Few people, nowadaya, 
would hie them to a aurgeon to extract a painful 
com, or foot wart ; and it followa that chiro- 
podiata, or hairdreaacr-chiropodiata, have a fair 
held of tliia minor aurgory open to thoae of them 
who apjiroach it from a acientihe rtandpoint. 

iMtructioii. There ia no ^tem of 
apprentioeahip, or ita equivalent, in the chiro- 
powt*a calli^. Nor are there any recognised 
teaohii^ inatitutea. The usual procure is for 
an aspirant to take a oourae of lessons Irom a 
practical and expertmoed practitioner, whose 
fee is generally about lOs. 6a per lesson. Half 
a dozen such attendances, with interim praotioe 
on acquaintances and friends, should qualify a 
pupil to deal with ordinaiy com*cutttng. The 
les^a are at first directed to guiding the 
student with regard to what he should not 
attempt ; in ower words, to keep him well 
within a circumscribed area of primary treat- 
ment until his own intelligent interest in his 
work, combined with full practice, and the neoea- 
sarv experience, should make him com|»etent to 
undertake the cure of the more advanced and 
c^omplioatod diaordors o( the feet. For a couna^ 
of six or ten k^aauna at, aay, 10a. 6d. each, thert% 
is UHually an understanding between i>upil and 
Umcher tliat the former ean kwp in touch with 
the latter, in order to ask qtjcwtions and aenh 
advicie in any eaac*a with which be* ma^ c*ome 
into contact, and which pn^^nt some diffi(*utty 
or poaaoaa aome uncrommon feature*. 

Nature of the Work. A qualified 
ehiropcxJiat ahould bc^ caftabk* cd tending all the 
malaaios indigcMunia to the foot — ehilbiaina, 
bunioiiH, lualfunned toes, fn^akiah and ingrowing 
tmila, enlloaiticH roaultant from walking, or other 
eauac^ aofl and hard coma, etc. That ia the 
bona- tide standard to which a genuine chiropodist 
ahould aspire*, and it is jierhaps to be regrettcHi 
that in Ort?at Britain thc*re i« no rccogniacHl 
Board of Examiners to sift quacks from ciualified 
oimratorK, and certificate them accHirdingV* But 
tnia may come. 

Where Chlropodlata Prmetiee. Tak- 
in|( the majority of chiropodists, it may he 
said that they were barbers first ; and it is 
generally found that Turkish baths present the 
t>eat opportunities for acquiring practice and 
profieitmey. In the few cases in whicdi chiro- 
podists are emfdoyed exoluaivelv. the pay is £2 
por w’eck, and commission, wfitch averages a 
similar amount. Hairdrcaaer-chiropiodists do 
not actually command any more*, but they often 
got it in the form of ecunmission, a*hich in many 
iustanoea is arranged on the basis of an alloca- 
tion of half the fees ehaiwed. Borne ohtropwdiats 
only obtain 25 per cent., out a man who knows 
the ropes insists on, and secures, the hi^er 
prmportion of his earnings 

Chargea for the Work. The chaige 
for ordinaiy com treatment, to state an average, 
is 2a. per foot, bat this is raised to 2a 6d in some 

im 


instances, and ky the best practitioners to Sk6d. 
For difficult esses, demanding more advanced 
skill and experience, the lee fluctuates between 
lOi. 6d. and £1 Is., according to the nature and 
the extent of the Uei^meiit involved. An out- 
fit of instruments — suppilied by the chiropodist 
himself — costs from 26 b, to £3. Spemally 
adapted chairs and stools are employed hy the 
foremost men, at varying prices. 

Logoi Stotua of Chiropodiato. In 

the matter of salegnarding the pirofession and 
ensuring that only properly trains and effici^t 
ohiropxMista are permitted to pnraotise America 
is win ahead of Great Britain. A sodely of 
chiropodists exists, for example, in the State of 
New York, under the name of the Pedic Society. 
Organised in June of 1825, members are admitt^ 
to this society only by examination, and no one 
may practise within the confines of New York 
State until he has shown himself to be fully 
oonversant with the anatomy and physiology of 
the feet, therapieutics, chemistry, minor suigeiy, 
and bandaging. If the student can show au 
average proficiency of seventy-five per. cent, in 
those subjects, be is granted the certificate of Uio 
Pedic Society, which entitles him to practise the 
art of efairop^y within the State. The exam- 
iners adopt a high standard of examination, and 
to secure the required piercontegc of points the 
candidate must be really compietent and have 
studied deeply and thoroughly. 

The chiropxKlists of the State of Illinois are 
similarly supplied with their representative 
institutions, and have a Hill lx*fore the Legisla- 
ture at Sfiringfield, set^king powers to enforce 
exiimiiiation and registration of all chiropxxlistR 
practising within the State. The membership 
foe's of tlus society arc as follows : Initiation, one 
dollar ; assessment, 10 dollars ; monthly dues, 
60 cents. The assessment fee was required from 
all members at the time of the society's forma- 
tion. to suppily the necessary tinances, and all 
new-comers are now* required to contribute 
similar sum. 


CLOTHIERS 

To many young men engaged in the clothing 
trade the all impxirtant question », What 
capital is necessary in order to start in busi- 
ness and achieve success 1 The answer to 
this query must depend on the inquirer s idea 
of sttcceiw. If be be content to make only 
as much as ho would in a situation, then thj 
answer is fairly easy ; but as many young anm 
get the notion that to be in business for them- 
selves wirraate their Hving in a for more 
extravagant way than formerly, the problem 
beoomea more complex. 

Let us assume the esae of a man who would 
consider himself suoosasfol if his retnrns reached 
from £1,200 to £1,500 jper aonom. It may be 
taken for granted that he will not turn over his 
stock more than two and a half timea a year, 
which moana that ho wtQ want a stock of about 
£500, and to hold this and take hia dkcoonte 
he ahould have a capitel ol from £200 to £260. 
Taking it lor granted that aooh u forthcoauiig. 
hia fint step ahould be to go to some firm of 



repate iHth ^om he intends to do a fair share 
of business and state his case with the view of 
c^iening an acoount with them on the usual 
trade terms, and asking them to act as his 
reference house. Needless to say. the lies! 
possible firm should be chosen for this purpom\ 
as their standing will influence the o|iening of 
other accounts. 

TnKIng a Shop. The acquisition of 
premises will be the next thing, and in doing 
this many points should be considered. The 
position should be as commanding as ^xiSHible, 
and in proximity to other shops patronised by 
the class of customers for whom he intends tci 
cater. The hbct that the business of other 
clothiers is carried on near by is often an 
advantage, as it creates a market for. goods of 
this clsM. 

It is alwap^ advantageous to have a comer 
shop if possible, and under any circumstanc'es it 
is essential to have good windows for display. 
A donble>fronted shop is very suitable for 
clothiers, as one side can be devoted to ready- 
made clothing and the other to hats and ties, 
hosiery, etc. The rent aliould not exceed 
3 to 4 per cent, of the antici|)atod returns — 
thus, anticipated turnover, £1,500 ; rent, from 
£45 to £60 per annum, 'fhe shop should, if 
possible, be taken for a year, with the option of 
a lease for seven, fourteen, or twenty-one years. 
Fronts are often put in to suit tenants, «w[ioeially 
in new' premiHcs ; but if a new front has to lie 
put in, and extensiv(* alterations made bv the 
tenant, the rent should be cotrcsponmngly 
lower. The tendency of the times is t<i go in 
for veiy claWrate shof*- fronts, name- beards, 
and fittings, but wc would advise caution. It is 
certainly most desirable to make a gmsl start, 
but most essential that in doing mj the starter 
should not cripple his tinanet*s. 

Fittings, llie fittings of a clothier s shop 
need not very* costly. Plain shelving of 
sufficient width and ilejith to take the sUx’k 
will 8ufficH‘, and the shelves should not be 
carried too high. 

One or tw’o mirrors are essentia], and they con 
often bo arranged very effectively at certain 
angles, so that, while they serve the* purpotie of 
letting customers judge the suitability of th<? 
articles tried on, they also add to tlie appearances 
of the sizci of the shop. The fittings for 
a clothing window need not be clalxirale. A 
few shoulder busts, a few' planks and Ixixtrs on 
which to stand them, and a supply of neat but 
effective tickets, w'ill suffice ; but for the out* 
tilting window a supply of brass rods and 
brackets, hat-stands, etc., will be necessary. 
We have seen mxmy cheaper substitutes used 
for brass fittings for this purpose, but in the 
long run the brass ones are the most efffxrtive 
and the most economical Tickets are, of 
course, an essential but their style must be in 
harmony with the class of tiadc catered fcjs*, 
and should always be refined rather than gaudy, 
ca Uie fomer invariably suggests a lietter 
quality ol goods than the Utter. Miuiy busineiis 
men have the features of their businesses 

indieated by enamel letters on the upper part 


of their windows, and this helps to make the pra- 
mifies attractive. The question of light must he 
to a certain extent tieeided by Uical conditions. 
Electric light is cK‘an and very effective, but it 
is a mistake to have \x*ry }x>werful arc 
for illuminating purposiw*; they are trying to 
the eyes of customers, and give an unnatural 
ap|»earance to the goods. Gas has many 
lulvantagcs, esfiecially when the m<«t up to-flatV 
fittingH arc usJxl. To sum un the qu(*stion of 
fittings, let them Ik* seUvtea with taatc, and 
with the view' of making the window one of the 
best possible advertising agimcHw. 

Buying the StocK. llefon* starting to buy, 
the beginner should carefully plan his cxpondit\i‘re 
out. Ixst us 8upp<.)S4*. that he feels justified in 
purt'hasing a sUak !<> the value of £5<Kf. He 
must decide how much of this will be stient on 
ready-mades, how much on hats, bosn»ry, 
shirts and collars, ties, mufflers, lings, ruf;^, 
jewellery, and sundries. AsNttniing that he 
intends making the sale of reacly inade clothing 
the mainstay of his business, the largiT |ioriit>n 
must bo devoted to goods of that doss. 

Sfimo men siieciaUsc in uTlain deparUuetits, 
such, for instance, as juvenik' clothing, trouseiw, 
or any other line they may fanrv ; out in any 
case the speciality (hosi^n slioukl lie an artick 
for which iliero is a ginid demand, and whu'h 
can bo done really well. Having dix'ided the 
various proportions of the stoi'k, tho details 
must be ^‘idecl on-*such as sixes, prict'S, cU\«~ 
and in both cases it will be safe to antici}>ato a 
larger sale of medium sir.iw and medium prunes. 
In tiie men’s de{mrtmcn(, sixths 4 loid 5 are the 
best sellers, as they tit men of 36 to 38 in. 
chest measurement, 'i'he larger and smaller 
sixes must, of eourw*, Ihi stocked, but, only in 
alxiut half the quantity. Some of the enms 
sizes are exceedingly UH<*fuI, and enable the 
clothier to fit the tall and thin, or tho sliort and 
stout types, so that a mtleetion sliould U’ 
kept. 

StocK must be Repreaentative. 

Generally s|icakiiig, the stock should lie of 
lis rcfirewjiittttivc a ehxira<'1er ns |M)Hsiblc ; th 
patterns of the cloth and the styles of tiic 
garments such as will find favour with the 
inhabitants of the neighUiurlirxid. KxcrepUotial 
requirements can always lie met by the aid of a 
mttem-book Hupplktd by one of the wliolitsak* 
iMWfioko house's who c'ater fur the clothiers in 
this dcfiartmcnt. In hat stock, the Ijest selling 
sixes are 6}, 6{, and 7, it being the usual thing 
to assort ilunn up in half-doxcuis, as follows : 

One 0|. two 6J, two 7, one 7J; or 

One. 6|, two fij, two one 7. 

The same ruk^ applies to collars and shirts. Tho 
best fsdling sixths arc 15 and 15| nfick ; but it 
is usual to stock from 14 to 17. Tliis must lie 
the plan to work u|ion, aiming at a i;epresenta* 
live stock rather than a heav'y one, as in tbe«H 
days of quick conveyance goods (;an (Mtstly he 
replaced as they are sold out week by week. 

TeriM of Trmdlof. It is usual for 
wholesale houses to date ofiefiing and scasr^ 
paroeki forward for from two to four months, 
after which they give one clear month’s credit 
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(And Bometimefl two monthN), and allow 2) per 
coni. diMcount. Tlua meanii that the tracleii- 
man geta from three to aix montha' ciedit for hia 
acaaon'a pareela ; but for his ordinary purchaaea 
and aorting-up linea the terma are one clear 
month only, it discount is to be taken, so that 
goods purchased during February have to lie 
paid for in the beginning of April, the latest 
date for taking the discount being the 10th. 

Credit, It is, of eounM\ essentia) that the 
young tradesman should take advantage of this 
credit as far as iMisnible, but there is a temptation 
to overbuy when long datcs< ar^ offorod, and this 
all too often nsiults in Isid sUnk, so that while 
it is a groat mistake to starve the stock, yet 
it is far worse to got it choked with unsaleable 

t (oods, which not only depr(n.riate in value but 
ock up tlie capital in a verv unproh table 
manner. ITio young tradesman should carefully 
watch in these diriH^tions, for ho can hojio to get 
the Im^I terms only when he keo|is his financial 
engagements with the utmost punctuality. Tlio 
usual terms for prompt cash are 3} per cent, 
though some of tlie liest hoiim^ only allow 3 per 
cent. diM^ount. 

Headers may bc^ advised to study the kindred 
articles in this (Hmrne, fmriieularly those on 
Dravkiih, Ouivkrh and Hohiebn, OnriTTERS 
AND TaIUIKS. 

Adwertialng. Asstiining that the shop has 
lHH?n taken, and the stock pun^hastHl, the ofaming 
day Tome'S in due coiirsi*, and here let us warn 
against undue hast(\ l)o not try to start la^foro 
you are ready, for it often make's a had im- 
pression that it is difiiciilt to remove. 'Hie 
fulvertisenicnts scut out should state cdearly the 


class of business you cater for ; they should 
have the address of the premises prominently 
brought out, w hile any special qualifications the 
tradesman may possess and which are C4ilcu* 
latcai to enhance his prospects should be modestly 
mentioned. I>o not spoil your advertising by 
claiming too much, but k*t it be marked by 
tMimmon -sense, as well as smartness, modesty, 
and up-to-dateness. A study of some of the 
advertisements of some of the well-known houses 
of the trade is very instructive and helpful by 
way of suggestion* 

WorKinf EzpeMes and Profits. 

'Ilie w'orking expenses of a clothing business 
ought not to exccsed 12 to 14 per cent, of the 
turnover, and to meet this, a minimum of 2r> 
per cent, profit must be made on the returns, 
which will necessitate the addition of 33} to 
the cont (thus, cost Od.. sell Is.,) with a higher 
rate on goods that are risky. 

lliis will moan a careful watch on all out- 
goings. for it is only by keeping the expenses 
down that the tradesman can hope to succeed, 
and. as will be easily seen on the above estimate, 
lie will make about 10 per cent, on his turnover 
for himstif, which on a business doing £l,fi00 a 
year is only £150. Still, that is prolmbly betUT 
than he would be doing as an assistant, and 
there is always the pros{»ect that by energy ami 
enter{)rise he may increase his business and 
eventually make a much more handsome' income*. 
Tills, however, will lie possible only by constant 
attention to business, a (‘arefiil study of the 
local re(|uire*m(*nts, and n courteous and oMiging 
manner towards even tlie most inconsiderate 
ciistomora. 


Continued 
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THE PHYSICS OF THE WEATHER 

Hmnidttj mnd its Measurement Wet and Dry Bulb Thermometer. 
Humidity and Health. Formation of Dew. Clouds and Rain 


By Dr. C. W. SALEEBY 


TN a previous section [page 1189], when diH- 
* cussing the atmospheric pressure, wo doscrihed 
the barometer, and showed how it may be uatnl 
as a weather glass, the inferoncM^ being that 
the state of the atmospheric pressure at any 
given time and place is the most important 
fact in determining the kind of weatl^r ex- 
perienoed there. 

But it is also very necessary, in order to 
understand the weather, to recognise the part 
pla 3 red by water vapour in the air in affecting 
our sensations, ana the obvious characters of 
the weather. This subject 
may appear to be a mere ^ — 

digression from the great g ]j 

subject of heat urhich wo are I JL 

discussing, but we must B K 

member that temperature i* I BS 

one of the conditions wliich I H 
determine the amount of ■! 

water vapour in the air, and O 

also that the difference l>e- 
tween such water vapour and 
the liquid water which we 
know ari rain depends upon the danieix‘s 
latent heat, so-callcd, which is iiYi^fuiuiC'riUC 
contained in the former. 

Water and Air. Water vapour in a 
constant constituent of the? air, but its amount 
varies witliin very wide limits, and its amount 
may be expressed by the terra, the kumidUf^ o/ the 
air. So long as the air is not saturated, it has a 
drying jH>wcr, as everyoni^ knows, and we have 
already noted that the motion of the air aids this 
drying power simply lifjciaus ‘ it interferes with 
the tendency towards saturation. What we 
constantly appreciate by our senses is m>t the 
absolute humidity of the air — that is to say, the 
actual quantity of water vapour which it con- 
tains — but its relative humidity ; which may be? 
deffned as the ratio of the actual d nsily of ^e 
water vapour in the air to the possible density 
at that temprature— that is to say, the d-nsity 
of saturated vapour. Hence, on a hot day w«? 
would call air dry which really contained much 
more water vapour than the air w'hirh, on a 
colder day, we would call damp, the reason 
being that, in Hie first case, the air was much 
furHier from saturation -point than in the 
second case, and thus was, though ab^lutely 
much more humid, relatively less humid, and 
so possessed ol mn^ greater drying pow*cr. 

We have already seen that in a mixture of 
vapours and gases each constituent exerts its 
own pressure independently of the others. The 
preasore of the water vapour in the air is thus 
exerted just as if nothing but water vapour 
were present. It depends upou its quantity 
.and upon tlae tempwature. When the tem- 


jK'raturc is lowered beyond a ot?rtain piunt kouuj 
of the water vapour in the air is condensed in 
the form of dew', and that point is called the detr- 
This depemds upon the pn*ssure of the 
water vapour, and we have already six'n up<m 
what conditions this pn^ssuro dept^nds. 

H ygrometers. The hygrometer (from (• riH'k 
//ygroe, damp), must carcdully bo distinguislicd 
by the student from the ky<frf>ffiffrr, whieli we 
have already desorilMxi as an instrument for 
mc^asuring the specific gravity of a liquid. The 
object of the hygrometer is to determine the 
humidity or dumpness of the air, and Uiis is 
usually done by determining the d(*w-|H)int. 
The Ijest'knowm hygromt^tcr is iiamtMl after 
DaniolL It consists of a bi‘nt -glass tube with a 
bulb at each end, one of whitJi is lutlf full of 
other that has Isieii boiled, so that Uie whole 
apftaratus contains nothing but ether and ether 
vapour. The bulb containing the liquid i*th4*r 
also contains the thermomet«T, and is blwkf'm d. 
The other bulb is i-overed w'itli rottoii-wciol. 
upon wrhich a little ether is pourinl. This rapidly 
evaiK)rat 4 %s, and in order to obtain its la(4nt lu*ut 
of evajK>ration, as we have sih ii. it is Ixumd to 
condense the ether va{>our within the bulb. 
This pcTinits furtlier cvaixiratiou of the liquid 
t?ther in the other bulb, w'liich, for the reason we 
are now farailiar wiUi. ih also low'iTi d in teinfs-ra- 
ture. When the temp.'ratiire tails to a eertaiii 
p(iint, dew ap(»ears on the blaekeniHl surface of 
the ether bulb. Thus, the df‘W- point i^an Is? 
ascertained. But the most accurate way of 
using the hygrometer is not to U- content with 
one reading, but to note it, stop the coiding 
proctws, ana then carefully noU^ the tcra(KTature 
at which the dew disapis^ars. Th<? mean of 
the two readings may bi? taken as Ihr^ dt^w- jKiint. 

Wet end Dry Bulb Thermometer. 
This is a thoroughly useful device so long os one 
remembers to keep it suppliid with water. In 
the first place, there is an ordinary (‘* diy bulb *') 
thermometer, which ascertains the temperature 
of the air. Beside? it, there is another, Uio 
bulb of wbicb is covered with muslin, wiiich is 
kept wet. (This is usually done by attaching 
a piecf? of lamp wick to the muslin, along whicl^ 
by capillarity, water travels from a r<iSt?rvoir. ) 
The rate at which the moisture ci^aporates from 
the muslin is an index to the relative humidity 
of the air— that is to say, to its drying power— 
and can itself bt' tneasimed by the' extent to 
which it lowers the reading of the wet bulb as 
compared with that of the d^ bulb thurmometer. 

Needless to say, there are simpler methods 
than any of these for aseertaiaing, irery roughly, 
not the ahsolote amount of moiSuirn in the air 
but its relative humidity. For iastaooe, there m 
the hygro&oape, the esnential port of which is 
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uimplv a human hair, which ia longer when moist 
ana shorter when dry. A piece of seaweed, also, 
containing a quant ity of salt, acts as a hygro- 
sco{)e.sinc(r when the air is near saturat ion -iKunt it 
bee^imes soft, whereas when the relative humidity 
of the air is low it becomes stiff and hard. * 

Relative Humidity and Health. 'Hie 
relative humidity of the atmosphere is a very 
important factor in our bodily comfort and 
health. The U^mpt^rature of the warm-blooded 
animal body must kept constant at all cos m. 
and this is effected hy a balance la^twccm the 
rate at which heat is produced within the bofly 
and the rale at which it is parted with to the 
environment. Now, we los ' heat tothoenviron- 
ment in two ways ; in th«^ first place, by direct 
raduUum—h U^rm lo lie later explained; and in 
the HCifond place, ah has been alr«.'ady hintc*d. 
hy supplying the lat 4 nt heat of eva|K>ration to 
the perspiration, acnsihle and ins nsible. which 
is incc*Sfiantly l<;aving the l)ody. The ]M>HHibility 
of eontrolling the lemfM»raturc in the latter 
fashion entirely d p iids ufKm the relative 
humidity or drying power of the air, which is 
thus a far more important factor in our comfort 
than its temperature. Indeed, the tem- 

perature is mort' iiiifiortant in so far us it helps 
to determine the amount of water va|>our which 
the atmospherf* can hold than in anj^ other w'ay. 
When the amount of water vajKUir in the atmo- 
sphere is nearly at saturation- point, iht* evapora- 
tion of the perspiration lieoomes very slow, and 
hence our discomfort. 

High temperatures, such os those of the 
tropics or a Turkish bath, can be endured with 
impunity only when tlu' air is so dry, or rather 
when its relative liumidity is so low, that we 
aw able to part with aluindaneu of seiisible 
heat to (Im^ perspiration, in which it takes the 
form of latent heat of evaporation. 

Dew. When we spoke of the hygrometer, wo 
obw»rvod that the commonest tiv'ans <»f ascer- 
taining the relative humidity of the air consists 
in an olsM'irvat ion of tlu* dcw-}K»int. It is com- 
monly Htat(*d that the natural fornnition of dew 
takt's place in n pn^cist'ly similar fiuihion to the 
formation of dew on the ether bulb of DaniclI's 
hygrometer. At night, the warm earth rapidly 
radiati^ into the atmosphert^ the heat that it Um 
rtH'eivtd from the sun during the day, and 
blades of grass and the like, standing slightly 
apart from the earth. boco;n‘> espindally cool, and 
(H>ol the air in their neigh lx>urhood. so that it can 
no longer hold the moist urt> which it conld hold 
when it was at a higher tempcratim*-— in other 
a*ords, it is miled below its saturation tempera- 
ture. fMid df'posits its moisture. One of the 
most important factors in determining the 
amount of dew that falls is the rapidity of the 
radiation that occurs when the sun goes down, 
and this is favt^ured on a clear dry night, while, 
if the night be also still, the formation of dew is 
still further favoured, the longer layers of air 
haying time to deposit their moisture before 
they are blown away. No doubt this is sub- 
stantially true, but the botanists tell us [see 
Nsttral HiSTORir] that plants oon8t4sntly per- 
spire (though the technical torm uaxl is fiwiis- 
1900 


pireUwn^ which is the French equi%'alent for our 
word 'perspiration), and it seemamore than prob- 
able that a large port ion. at any rate, of the dew 
does not consist of moisture ^posited on the 
loavt« of ^asH from the air. but consists of the 
w'ater which has passed out from the leaves 
themselves, and thi^ evaporation of which is 
pn^vented. ownng to the cooling of the surround- 
ing air below its saturation temperature, in tho 
fashion we have explaincnl. There is probably 
a large amount of truth in this, but, of course, 
the old explanation still holds entirely true for 
tho formation of dow elsewhere than on plants. 
When dow freoxes, it prodOoes hoar-frost. 

Fog and ** Smog.'* In some parts of the 
world, where the radiation at sundown is ex* 
trem'^'ly rapid, and w'hore the air contains a very 
largi; amount of moisture, as, for instance, in 
tropical forests, where tho dew is formed above 
the t ree-tops. it falls like a shower of rain. This in- 
troduces us to a new subject. We have aln^ady 
that there is always a certain amount of 
water vapour in the atmosphere. A cloud also 
consists of water, but it is liquid water, form<xi 
hy a lowering of tho temperature of a mass of 
vapour-laden air, and thus having tho same 
esAont ial causes as dew. If the cloud b? nc^r the 
ground, wo do not call it a cloud, but a mist, and 
if this be at all dense. \vo call it a fog. The 
present writer, however, strongly objects to tho 
us<* of the one word fo f lo deserilK' a denst' mist, 
consisting mcrtly of droplets of wat(*r, and also 
to descrilie the tiUh-lad *n proflucts. full of smoke, 
particles of solid matter and sulpliurous gam^s, 
which are calbni fogs in cities. The excellent 
suggestion has In^m made that this last should 
Ik’ called smog, in order to distinguish it from 
fog, which is relatively innocuous, and is essen- 
tially identical with a cloud. 

Raindrops. When the very fine drops of 
water of a cloud join with one another, they 
form raindrops Now' it has In^en showTi that, 
other things being equal, the smallest drops have 
no tendency to lost* their individuality ; they 
are prot e(*t<*d bvt heir surface-tension. Tlie cause 
which makes them form raindrops app(^aiH to 
some kind ot electrical change in the atmosphere, 
80 ttiat the falling of rain must U' rcgard«*d as a 
conaequenoe of chang(« in those electrit al ( Ondi- 
tionsof the atmosphere, a complete k.'iowUxlge of 
which will enable us, one day, {icrhaps, to under- 
stand the w'calhor, and w ill rescue meU^rology 
from its prt^sent position as the “ Cinderella of 
the sciences.’* Already we are able to register 
the dew-point, to describe clouds and thunder- 
storms, to study the temperature, pressure, and 
humidity of the atmosphere, and m large mea- 
sure to comprehend the causes of winds, which 
depend upon ineoualities in the atmosphorio 
pressure ; and it has lon^ been known that a 
certain series of changes m tho sun affect the 
magnetic needle on the earth. But. as everyone 
well know*s. there is much yet to bo learnt before 
wo can prtMiict to-morrow's weather with a 
thousandth part of the accuracy of which 
astronomers can boast when they pri'dict the 
return of a comet in a oentuir. 

Coalittuacf* 
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X. Betug Short Studies of Defoe, Swift, Steele, and Addison, 
together with lUastrative Examples of their Writings 
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By J. A. HAMMERTON 

\T/HAT the prose of the eighioenth century Tatlor/* “The Spetilafor,” and ** The Riiinbirr.*’ 
^ may lack in colour and warmth as com* “ Robinson CrusiK^** aiul the lictitiouH Journal 

pared with the prose of the seventeenth century of the Plague Year” are enough to seemro 
it gains in general smoothness, perspicacity, for Defoe pre-eminence as a master of the art 
and correctnoas. It set the stanaara of the of litorafr illusion. ** To Kim,'* says Leslie 
prose of the present day. It has been styled Stephen, “was given a tongue to which no one 
“aristocratic”; and this description is in the could listen without iHjlieving every wonl he 

main a true one. But at the period with uttoriKL” He had defeats. Ho was curiously 

which we are now to deal the “aristocracy of heedless of chronology ; he was weak, on the 

intellect” was to a great extent employed to whole, as a delineator of character. Birt ho 

the furtherance of ends more practical, or at was an essential “realist,” and if his rcacUrt 

least more partisan, than literary. Tbtvie ends would study the didi^tie side of his writing 

were in part political, in part eccle.siast ical, in more, and the “Serious Reflections” of his 

part ethical. TTius the literature of the time inimitable hero in particular, the character of 

must be studied in ctinnection with its political, Defoe himself would escapi' in llio future some 

religious, and social histiuy. Journalism, which. at least of the aspe^rsionK that art^ still cast upon 

as Ave have scan, had its rl^o in the controversial it. “With DoftH\“ wiys l*rofeHM>r Walter 

pamphlets of Elizabethan and Jacobean times, Raleigh, “ the art of tictUm tame to bi> the aH 

received in the eighteenth of grave imperturbaiw 

<‘entury a new and forceful ~~ ly*>iR» which art the 

imrietuH, and the English instructor is the trut^ 

novel assumed a mere And it was to no repute 

dLfinito shape, : ^ f masters of romance, but to 

Daniel Defoe. To ’V recorders of fai*t, bio- 

Daniel Defoe (b. IdOl ? ; X / " grai.her^ writers of voyages 

il 1731) must bo assigned and travolu, historians, and 

distmetion as the first of annalists, that Defoe served 

Englisli joumalists, and as his apprenticeship, 

t he forerunner of Richardson one nci^ \m counselled 

and Fielding. To*day, save . reatl “ Robinson Ctumw. 

as the author of t wo or three ^ i^*ading of Ui "P”’ ‘ 

books, one of them of world- < 3^4 fiction is in the birthng^ 

wide repute, Defoe is half of every Englishman, though 

forgotten. In his lifetime, not so many are faimliar 

however, he played many sequel, wlueh, not 

parts, and over 250 distinct ? lacking in intentst. is yet 

worEs tf^ar his name. His y ^ gristly inferior the ii^t 

“Robinson Crusoe” is as ever rK,puUr story^ 

immortal as “The Pilgrim's •' Mo» naiiders 

Progress”or‘*DonQuixote.” - 

Li^ these two works and -Tlie Journal of the Plague. 

one other that we shall have Daniel defoe 

to mention almost im- 
mediately. “ Robinson Crusoe ” may be read by 
the young on account of the narrative alone, of Dcf 
and by ^der readers as an allegory. Of the Jo* 
many pampUets that fiowed from Defoe's busy JoHAi 
pen the most remarkable, pta'haps, is that in 

bearing the tKle, ” The Shortest Way with the Defoa 
Dissenters,” a \^ig production, the plausible man. 
realism rather than the satire of which, if gaog« 
it was really int€ 4 nded as a satire, secured I^t 




pxft>E but we wi»uld aUo urge the 

trlaims of ’M olcmel Jaf*k.” 
which, despite many inequaliUjs, contains some 
of Defoe's most Inilliani writing. 

Jonathaix Swift. As a pamphleteer 
JoHATUAH Swirr (b. mi ; d 1745) affords 
an interesting companion study to Daniel 
Defoeu Swift was, however, bv far the greater 
man. His power as a pampnletoer may be 
sauged by a oonsideratiop of the famous 
“ Inters,* signed ” M.B., Drapier.” ai^ famb 
biLrlv known a« “ I>ramor'c Letters. * In ibeiie 


It was reauy mienoea as a munc. - , 

author a ceU in Newgate and a pWee m the harly 

» wvu «u a. e f composiUoiMi he attacked the miqur 


As the author of “ CapUin Singleton, ' 
Flanders,” “Cokmel Jack,” and other works 
of a kindred character, Defoe stood spoi^r 
to the novel of crime. In 1704 he *t^cd^a 
“ Review ” which was the forerunner oi ‘ Inu 


eompositjoiMi he attacked the iniauitous ” ” 

by which, in 1722. a certain William Wood, a 
hardwareman and a bankrupt, was granted a 

C it for supplying Ireland with copper win. 

“ Dramer ” defeated this proji^. 

and tbo^ it m often said that the ensuing 
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}>opiilarity of th:^ir author amoniiPHt the Irish 
people was unpalatfvhle to him. hi i liequeats to 
trifih charities seem to negative the idea that he 
had no sympathy for the people amkUt whom 
his lot was for a long time cast. Swift, it is to 
he feared, is lately misunderstood. Tliough he 
became a keen Tory, his indignant passion against 
wrongdoing raised him so roucli above party 
f4S)ling that he otTondfsl both friends and enemies. 
What he scorned to do for the sake of party 
or for the sake of his own jirefermont, ho seemed 
to do for the sake of l>eing thought conventional 
in his laiigtiago. The result has Ixx^n misunder- 
standing and the keeping of tvdmiral ion at arm's 
length. The ** Tale of a Tub ” is tlie most 
comprehensive example of all that is charac- 
teristic of his prose stylo. As stulors wore sup- 
potuHi to throw otit a tub to a whale to prevent 
It from colliding with their ship. sf> Swift 
thought hv his “'rale” to afford such temporary 
diversion to the wits imd freethinkers of his day 
as to prevent them from injuring the State by 
the propagation of wild 
theories respecting religion 
and politics. But his satiric 
gtmiiiH, his fiery imagination, 
iMid his kwm eye for ” the 
w?ainv side” impaHcd to 
the ‘^Tale of a Tub” *|uali- 
tic^ that disgiiisKl his 
avowtKl ' ohjiMd ivnd at t he 
very outset platted an tnsur* 
mountable obstacle in the 
way of his ecclwuuit ical 
proferuient . 

Satire and Saif- 
ravalatlon. “The Battle 
of the Books," which, with 
the ”TaleofaTub,”hcl|HHi 
to tnako Swift famous, 
takes a witty part in a 
controversy that wim* ringing 
over the riwpix'tive claims 
of modern andanchuit litera- 
ture. Something like one- 
fourth of Swift’s most re- 
inark'itle work, “(hillivcr’s Travelr,” and a 

? ;reat |)art of his other writings are debarred 
roiii general cirtmlation on account of their 
coarHcnt*HH. But of " ( vulliver's Travels ” enough 
is so delightful a«i romance as to rival Imth 
” Hobinson Crusoe” and “The Pilgrim’s Pro- 

f ress *’ in the estimation gf young and old. 
m|>ortiuit as a satire, ” (luiriver’s Travels” 
hati a distinct value as autobiography. While 
D^foe excelled in the art of making fiction read 
like fact. Swift, with the finest skill, cultivated 
a drastic Himplicity and homeliness of style the 
accumulated effect of which is so formidable 
as to afford a permanent objtM^l lesson in the art 
that concetds art wdiere the writing Df nervous 
English pros? is concerned. But the fact must 
not te ignored that with all its carefully caleulnted 
simplicity the English of Jonathan Swift Is never 
pedestrian or devoid of sparkle or variety, 
VVe select aa an illustration of Swift's style his 
"Meditatkm upon a Broomstick.” in which 
he imitated tlie manner of the ” Refisotiona 
ISK^ 


ol the philosopher Robert Bovle. It was written 
for a lady who greatly admired these meditat ions : 

Specimen of Swlfl'e Proee. Thi.s 
single stick, which you now liehokl in- 
gloriously lying in that neglected comer, I 
once knew in a flourishing state in a forest. It 
was full of sap, full of leaves, and full of boughs. 
But now in vain does the busy art of man 
pretend to vie w'ith Nature by tying that withered 
bundle of tw'igs to its sapless trunk ! ’Tis now 
at Ixmt but the reverse of what it was, a tree 
turned upside down, the branches on the earth, 
and the root in the air. ’ Tis now handled by 
every dirty wench, condemned to do her 
drudgerv, and. by a capricious kind of fate, 
destined to make other things clean, and to be 
nasty itself. At length, w'om to the stumps 
in the service of the maids, ’tis either thrown 
out of doors or condemned to the last use of 
kindling a fire. When I beheld this 1 sighed, 
end said to myself, Surely mortal man in a br(tom- 
gtick. Nature sent him into the world strong 
and lusty, in a thriving con- 
dition, w'oaring his owm hair 
on his head, the proper 
branches of this reasoning 
vegetable, till the axe of 
inte:nf)erance has lopped off 
his gresm boughs and left 
him a withered trunk. He 
tlum flies to art, and puts on 
a ptTiwig, valuing uimsidf 
upon an unnatural buiulle 
of hairs, all covered with 
powder, that never grew on 
his head. But now should 
this our broomstick pretend 
to enter the scene, proud of 
those birc'hcn spoils it never 
Ix^re, and all c*overed with 
dust, thougii tlie sw tappings 
of the finest lady’s cham- 
ber, we should in* apt to 
ridicule and despise its 
vanity. Partial judges that 
wc are of our own excel- 
lencies. and other men's defaults ! But a 
broomstick, perhaps you will say, is an emblem 
of a trt*e standing on its head ; and pray w’hat is 
man but a to|>8y-lurvy creature, his animal 
faculties perpetually mounted on his rational, 
his head where hie heels should be, grovelling 
on the earth ! And yet, with all his faults, he 
Bi'ts up to be a universal reformer and eorrei*tor 
of abuses, a remover of grievances, rakes into 
every slut’s corner of nature, bringing hidden 
corruptions to the light, and raisins a mighty 
dust w'hcro there was none before, sharing 
deeply all the while in the very same pollutions 
he pretends to sweep away. His last days are 
spent in slavery of women, and generally the 
least deserving ; till worn to the stumps, like his 
brother besom, he is either kicked out of doors 
or made use of to kindle flames for others to 
warm themselves by.” 

Students of Swift’s life will find in his work 
much that reflects the shadows of his unhappy 
experiences. They will be especially inctebM 




to tho “ JoarniU of Stella ” (Esther Johnson, 
whose tutor he was) for many valuable pages 
of autobiography and for many sidelights on the 
manners of the time. 

Steele and Addison, Sib Richard 
Stbbli (b. 1672 ; d. 1729), the friend and school- 
fellow of Joseph Addison (b. 1672 ; cL 1701»), 
was, like Swift, born in 
Ireland ; bat in this fact lies 
the sole resemblance between 
the saturnine Dean of St. 

Patrick’s and the genial 
“ scallywag ” who origi- 
nated “The Tatler,” wrote 
part of “The ^ectator,” 
founded “The Guardian” 
and other ephemeral |>eri(>di- 
cals, and worshipped Addison 
as A hero. In 1709. Steele 
started “ The Tatler ” anony- 
mously. It was a small 
sheet, sold for a {lenny, ap- 
pearing three times a week, 
and designed to expose the 
false arts of life, to pull off 
the disguises of cunning, 
vanity, and affectation, ai^ 
to reoommend a general 
simplicity in our dress, our 
disc^DM), and our be- 
haviour.’* Part of “The 
Tatler” was devoted to nows. When his pen- 
name of Isaac Bickerstaff, which he borrowed 
from a diverting pamphlet by Swift, became 
useless as a disguise, Steele founded “Ihe Spec- 
tator.** “The Tatler** extended to 271 num- 
bers, of which Steele uTotc 188; his friend 
Addison contributed 42, and 
they were joint ly responsible " 

for 36. “The STOCtator,*’ . 

which was published daily, 
ran to635numlK‘rs, of which 
Addison wrote 274 and 
Steele 240. The wholesome s 

elTect of those publications / 
on the manners and morals 
of the eighteenth wntury / 
e^n hardly be exaggerated, i 
Both the style of writing ; 
and the tone of conversa- 
tion were improved as a 
result of their influence. It 
is generally conceded that 
while Addison’s style is the 
more finished, Steele's is 
more marked by livelintms 
of invention. Addison 
usually wrote at leisure, 

Steele of en in a “white 
heat.** The papers took the 
form sometimes of moral 
and critical discourses, sometimes of short 
stories of domestic life, in the writing of which 
Steele excelled. ^ 

Influence of Steele end Addison. 
Both “Tac Tatler*^ and “The Spectator 
are lemaikable for the respectful tone adopted 
in' inferring to women, though Steele was 
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more chivalrous and less patronising than 
his friend. It was in -The Tatler’* that, 
as Mr. G. A. Ait ken rt^minds u«, Steele 
WTote, “ Aa charity is esieimied a conjunetion 
of the good qualities n(«ce8sarv to a virtuous 
man, so love is the happy comjKi»ition of all 
the accomplishments that make a lino gontU*- 
man.” And in the Humt* 
pancr he paid his inemorablt' 
tribute to Lady KlixalsMli 
Hastings (b. 1682: d. 1739), 
a philanthropist and Itcaut y, 
immortalised as ‘'Aspasia ' 
by both Rt«»le ami (Vm- 
greve ; “ Though her mien 
carries much more invita- 
tion than cH>mtuand, to 
behold her is an immediate 
check to loose Uhaviour, 
and to love her is a lilternl 
education. ” The plan of 

“’Fhe Sp.^tator” was laid 
at a club, and in the second 
number, whioli was written 
by Steele, wo are given the 
first skotohos of tne mrtn- 
bers. It is, as Mr. Aitken 
olaicrves, a rtmiarkable tosti- 
mony to the skill of StiH*le's 
work that the characters 
stand out so clearly Indore 
us. Tlio immortal baronet, 8ir Roger do 
Coverley, is understood to be Addison’s inven- 
tion. “ The great work of Addison and Stcido 
was to form public opinion on matters rcspt»et- 
ing which it can haraly bo said to have existed 
before, and to cause tnoir readers, at a critical 
time in our history, to eon- 
sider moral and smrial quos- 
' X tions from a higher stand- 

point than had been thiMr 
^ \ wont.” Am a short example 

"" \ of Htoele*s style, we may 

•elect the following passitge 
on a theme that is of 
universal interest : 

Exuinple of 8toele*a 
Stylo. “ The first sense 
of WHTOW I ever knew was 
upon the death of my father, 
at which time I was not 
ouitc live years of age ; but I 
was rather amassed at what 
ail the bous(} meant than 
possessed of a real under- 
standing why nobody wss 
willing to play with mo. I 
rt^member I went into the 
room where hts body lay, 
and my mother sat wifeping 


\ 


} 


alcme by it. I had my 
battledore in my hand, and fell a- beat ing the 
coffin, and calling Pafta; for, 1 know not how, 
1 had some slight idea that he was kicked up 
there. My mother caught me in her arms, and, 
transported beyond all patience of the silent 
grief she wan befote in, she almost smothered 
me in her embrace, siid told me, in a flood of 
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teanit pafta could not hear mo, and would play 
with me no more, fur tliey were going to put him 
underground, whence he could never come to ua 
again. She was a very beautiful woman, of a 
noble apirit, and there waa a dignity in her 
grief amidat aU the wildnetts of her transp(>rt, 
which, methougbt, struck mo with an inminet 
of sorrow, which, Ijefore I was sensible of what 
it waa to grieve, seised my very soul, and has 
made pity the weakness of heart ever since. 
The mind in infancy is, methinks, like the body 
in embryo, and receives impressions so forcible 
that they are as hard to Iw removed by reason 
as any mark wi(h which a child is l)om is to bo 
taken away by any future application. Hence 
it is that gofKi nature in me is no merit ; Init 
having t»een as frequently overwhelmed with her 
tears tHrforo 1 knew the cause of m^ affliction, 
or could draw defences from my own judgment, 1 
imbil)cd commiseration, ri'iuorse, and an un* 
manly gentleness of mind, which has since 
ensnared me into ten thousand calamities, and 
whence 1 can reap no advantage, except it he 
that, in such a humour as I am now in, I can 
Ud ter indulp> myself in the softness of humanity, 
and enjoy that sweet anxiety which nrik^s from 
the memory of past afflictions.” 

Steele and Addlaon Compared. 

Rleelo, as Hazlitt remarked, sw^ms to have 
gone into his study chiefly to set down what he 
observed out of doors. Addison, on the other 
Imnd, drew roost of his inspiration from luxiks. 
But whatever the cause may Iw, and however 
much our ho/irt may go out to “Hick ” Steele, the 
verdict of such good critics as Johnson and 
Macaulay must Iw accented concerning the high 
qualities of Addisotrs limpid style. Addison's 
sentemK's, according to Johnson, have neither 
studied amplitude nor alTected brevity ; his 
jMwiods, thougli not diligently rounded, are vol- 
uble and easy. “Ncvimn” said Macaulay, ‘‘had 
the Knglish language U^en written with such 
swtxitneHH, grace, and facility.” Steele excelled 
in symjNithy, Addison was a master of irony. 
N<»t*thc least of Addison's servitH»a to literature 
waa the attention he gave in ” ITic Spectator ” 
to Milton. Theso pajH^rs should Ix^ studied by 
all who desire to apprtxdate the stylo and value' 
of literary oriilcism in Addison's time. On 
the whole, wo read Addison to-day not so 
much for the value of what he has to say as for 
the way in which he says it. One of tiio most 
noteworthy of his contri^mtions to “The Specta- 
tor” is the allegory entitled “ 'Hic Vision of 
Miryj^,” which the wTitor jwofesses to have 
translated from mi Oriental mnmiseript. It tells 
of one who went uji to the high hills of Bagdat 
to pray. There ho met the Genius of a certain 
rook w'ho ojxmed his eyw to the vision of a groat 
vidley with a pnxiigious tide bowing through it. 
The Valley is the Vale of Misery, the tide part 
of the great Tide of Ktem’ity, tn the midst is 
a Itrid^— Human life — oxer which multitudes 
are passing, and w Inch, like the valley, is shrouded 
at both entU by darkness. The fairway is 
studded with trap doors thrtxigh which jxissen- 
gait fall into the bowing tide beneath. Tlio 
narrative proceeds : 
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Short Specimen ef Addieen*e Style. 

**Thc Genius, being moved with compassion 
towards me, bid me quit so uncomfortable a 
proMr>eot. Look no more, said be, on man in 
the First Sta^ of his Existence, in his setting 
out for Eternity ; but cast thine eye into that 
thick Mist into w hich the Tide bears the several 
generations of mortals that fall into it I 
directed my sight os I was ordered, and (whether 
or no the good Genius strengthened it with any 
Hujiematural force, or dissipated part of the 
Mist that was before too thick for the eye to 
penetrate) 1 saw the Valley opening at the 
farther end. and spreading forth into an immense 
Ocean that had a liugc Rock of Adamant running 
through the midst of it, and dividing it into two 
equal parts. The Clouds still rested on one half 
of it, inasmuch that 1 could discover nothing 
in it ; but the other appeared to me a vast Ocean 
planted with innumerable Islands, that were 
covered with fruits and Howors, and interwoven 
with a thousand little Shining Seas that ran 
among them. I could see Persons dressed in 
glorious habits, with garlands upon thoir heads, 
passing among the trees, lying down by the 
side of fountains, or resting in beds of flowers ; 
and could hear a confused harmony of singing 
birds, falling waters, human voices, and musiciu 
instruments. Gladness grew in me upon the 
discovery of so delightful a sct'nc. I wished for 
the wings of an eagle that I might lly away to 
those happy scats ; but the Genius told me 
there was no passage to them, exo-ept through 
the Gates of Heath, that 1 saw opening cveiy* 
moment ujwn the Bridge.” 

Addison's Merits and Defects. Tliis 

is no had specimen of Addison's style, illus- 
trating its aefects as well as its merits. He 
sacriticod everything to elegance; that is, to 
rhythm or melcdy (»f phrase. Ili3 supple move, 
ra nt and cadence of the above, its colour, will 
bo at once apparent to the critical reader, but 
equally will the student d dect such a tautological 
passage os in the second sentence, where “into 
tha»,*’ “into which” and “into it” formaix of 
a sequence of eighteen words. .Addison not only 
show’s a somewhat limited vocabulapr at times, 
but is vciy apt to unnecessarily his ideas 

and his images. 'Ino allegory from which we 
have quoted will furmsb examples of this, and 
also of w’hat is not always a fault, though usually 
stignntised as such by the partisans of the 
]x>mpouB, rhetorical style of prose,— his loose- 
ness of construction. In the essay, this has its 
advantages, and helj^ to lightness of touch, 
which is scarcely possible where the w riter aims 
at “rounded periods” or stately, olow-moving 
sentences. But we are inclined to think that 
Addison has long been something of a fetish with 
wrriters on literary stylo, — “Read an essay of 
Addison's every day* has been the reiteration 
of all our mentors for generations, — and that 
in the not very distant future, his chief 
interest will be historic, his influence less 
immediate on individual students, though there 
is DO gainsaving its effect on eighteenth century 
pro8>. 

OimiinHfd 
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Tte Thr^Phase Plan of Workiiig^. Conbiiiation of Three Currenta to 18 

Produce Hewobhng Magnetic Fhia. Induction Motors. Stator and Rotor 


By Professor SILVANUS P. THOMPSON 


W^ITHIN about fifitn'n years a system of elec- 
tric supply has come into use under the 
name of Three- fthaw electric cttrrenl^** having 
certain special features and properties vhich have 
proved of great value. 

Eaaential Features of Three-phase. 

In describing, on page 1357, the properties 
of the alternating current, it wa.s pointed 
out that in the periodic changes that recur 
the alternating current is of zero value 
twice in each period. 

Tims an alternating ^ Single p^astAlifmaUft^Curnmi 
current of fifty 
periods per M^cond 
dies down to zero 
a hundred times a 
second, l»€‘twc(*n 
the pulsations of 
the current. It 
follows that the flow of energy conveyed by such 
a current is pulsatory, not sU'ady. 'Hi is is 
analogous t » that which (Hcurs niechanicall\ in 

First Haif*|MTi(Kl. 


any single-cylinder engine. There arc t wo 
dcad-}>ointa in each revolution — whore the 
crank has no leverage and the piston can exert 
no turning effort. Engineers gtd over this 
trouble by designing engines with tw'o or ihrtM> 
cylinders, requiring tw'o or three* crunks. 

The three-phase system of currc*nta consists in 
the employment of thrcHf electric currents, 
which arc* each alternating with the same 
frequency, and arc oi equal ainplitiid<*, but 
_ w'hich. like the 



Three Jiheut Curremts 


109. DiAOttAM OF rri.HATlONH OF ALTKHNATINO miRICNTH 


’•f'giilar Mtu'ccHHion- 
'riu* n*ader already 
knows bow the piilsations of an onlinary or 
single pliHMc alternating eurrt*nt may Is* depictiHl 
graphically as on |Nige 13(12. 


0 2b .70 71 87 97 KK) 97 K7 71 r>(l 29 0 2(1 5(» 71 H7 97 199 97 K7 71 59 29 9 


S<*cond llalf-|M*ri<Hl. 

The values during the H<*eond half-|s*riod ore negative, the minus sign lM*ing printed alKive 
the (igur«*s that reprc*m'nl the hucci-hmivc values. 










Numerical llluatratioa. Ak oo page 
ISfll, ao here we ma^ repreaent theae aliematiiig 
fluctuationa numerically. Suppoac a current 
that vartea between a maximum of 100 
amperea and a i^ative maxtmum of ~ 100 
amperea: then, if we conaider the period an 
divided into twenty-four intervala, we may 
represent its auoceaaive ehangea during the 
period (lasting, say, of a ascood) ^ tlie 
numbers on the preceding page, a plan like that 
adopted on page 1361. 

Now, in the three-phaiie plan, we have three 
alternating currents, their relations as to time 
lieing depicted in 109. In this diagram the three 
cuirents are named A, B, and C ; and inspection 
of the diagram will show that if lime be repre- 
sented by horixontal distances, each perutd ht^ing 
represented by an inch, since the zero of the 
current that Is in the B-phasc* is 1 of an inch to 
the right of the sero of that in the A-phas,*, it 
follows that the B-ourrent is ) of a period out of 
step (and later) than the A-current. 

Similarly the eurrent in the ('-phase is another 
} of a iieriod liehtnd the current in the B-phas(\ 
or f of a mrtod bc^hind that in the A-jihase. 
But if we look a little further on in the A line 
wt^ see that the next period in the A-phast> 
liegins at \ of an inch further to the right 
than the |>oint at which tlu^ (V phase l>egan. 
So the pulsations of the throe eurrtmts come in 
regular succession, at times | of a pt^riod apart 
(like the reournmeos of the ihnv cranks of a 
thriH'-crank engine or thow of a three-throu’ 
pump), in the order, A, B, C— A, B, C— A, B, C, 
etc. 

Musical nuMiers will iierha|)S iK^ttor grasp 
the idt*a of the way the tnrtw “ phases ” of the 
alternations overlap one another by an illustra- 
tion attempted in musical notation with thnn* 
simultaneous linos of notes in throe-four time, 
as under : 


/I 

fm>m 



Numerically this is roprosentod by taking 
the previous series of numbers, ropeatra 
three times, but each time shifted on by } of 
a whole ** period*’ as shown in accompanying 
table. 

Threw^phaae GeikerAtora. To generate 
the three currents in these phasa) relations 
to one another is quite simple. An alter- 
nator such as is described on paM 1358 
m\»t have its armature wound wi& three 
independent sot of coils, an A set, a B set, and 
a C sot, and they mnst be spao^ out in the 
sloto along the pert^ery of the armature at 
distances apart cqmd snooessively to ) ol the 
pitch from one north pole to the next north 
pole. Now, there are several ways of arranging 
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TABLE OF VALUES OP THREE-PHASE 
CURRENTS, ALTERNATING BETWEEN 
MAXIMA OF + 100 AND - 100 AMPERES 


B-ph<i«e. C-phase, 


IfiMtant. 

A-piiaim. 

0 


0 

{ 1 


f 4 26 



4- 50 

< 3 


71 

2 ■ A 

C « * 


! 87 



' f 97 

5: -. 6 



, 4^100 

2 i 7 



4 97 

* i 8 



87 

1 t ® 



4^ 71 

£ llO 



4 50 

III 


1 

1 + 26 

\2 


0 

13 


- 26 

14 


- 50 

15 


~ 71 

16, 

*C 

- 87 

17 

& 

- 97 

18! 


- 1(K)' 

10 i 

I* 

~ 97 

20 1 


- 87 

21 I 

c 

71 

221 

p 

- 50 

231 

ai 

i - 26j 

24) 


9 


- 87 



4- 87 

~ 97 



4 71 

~100 



4 50 



- 87 ' 

0 

« 71! 

- 26 , 

- 50; 

- 50 

r- 26.) 

- 71 

0 

- 87 

/4 26 

- 97 

4- ,50 

> 100. 

71 

- 97 

4 87 

- 87 

4 97 

- 71 

4l(K» 

- 50 

4 97 

- 26j 

4 87 ! 

0 

+ 71 

r4 26 

^ 50 

4 50 

4- 2il 

4 71 

0 : 

4 87 

- 2(» 

! 

4 97 

- 50 



4100 

- 71 



4 97 

- 87 



4 87 


tho coils, according to the form given to the 
projecting end-bends. These are sometimes 
arranged, as in 110, in three ranges ; sometimes, 
as in 111, in two ranges (one set projecting 
nearly straight out, while the other sot is bent 
up) ; sometimes, as in 112, where the bends 
overlap like wickerwork. They must, of course, 
be properly insulated from one another, and 
from the iron parts. The coils of the A-phase 
will all be joined up together to make the 
A-circuit, those of tho B-;^a8c will be joined up 
to’fnnn the B-oircuit, ana so forth. SometimoB 
tic coils of each group are distributed in more 
than one slot per pole. Fig. 118 illustrates a 
two-slot w^inding, in which there aine there- 
fore six slots per pole. The large stationary 
armature [82, page 1361] has a winding of this 
kind. 

Almost all the alternators used in Iwcge 
generating stations are three-phase, and now- 
adays they are nearly ahrays driven either by 
water-turbines where there is wateo'-power 
available, or by steam-turbines where coal must 
be burned to raise steam. Figs. 114 and 116 
relate to large turbo-alternators. Fig. 114 is 
the stationary armature of a machine, btuR for 
a Parsons’ steam turbine set ly Messrs. Brant, 
Boveri A Go., which generates three emnenla of 
1,500 amperes each at 370 volts from Ime io 
line, or 213 vohs generated in each phase. It 
is therefore of 1.000 kilowatts, taking 1,450 
horse-power to drive it. It runs at 1||M 
revdutions per minute, and has 4 poles, m. 
115 represents the veiy solid revolving field- 



cLseniierrv 


magiirt used in machines of this typo, the 
exoitiiig windings being sunk in grooves miiWd 
c*iit in a cyhnder of solid steel The actual 
iie1d*magnet shown in IlSlK'longs to a smalhr 
machine of 200 kilowatts, running at 2.4(t0 
revolutions per minute. It ha.** cmly two |>olos, 
tine bc^ng along the top of the cylindrical 
magnet* the other along its undtT side. 

The Three Lines. Prom the generator 
there will go three lines to the place when* the 
electrieity is to U* used, anti every motor 
suitable for service on this s]^"»tem will have 
three terminalh to lx‘ connectotl to the thret‘ lines. 
Lamps also may be* useii. and these (uith due 
regaj^ to voltage's ron«*med), may be eonnt'CtC'tl 
across either from line to line, <ir from each line 
to a common junction J as in 116. No earth 
n*tum or ret uni line is needed, and if equal 
numbers of lam^is are us<‘d in each {>has<\ the 
three currents will lie of etpial virtual value. The 
reason why no n*tum line is ne<Hl(‘d is IsH'aiiw' 
each lim* in turn arts as a rctuni line to tho 
others. 'Hiis is sec'n by referen<*e to the table, 
which is draan up for the case wlit re each of the 
thrtv* currents is of the inaximuiu value of lOt) 
aniiieitsi, and where, then'fore. the virtual %'altie 
fsc*o :wigc of each of the three currents is 

7(t'7 (or say 71 ) amixres. l^mking. bir example, 
at line 6 of the table, we sis* that at the instant 
when 100 ani|KreK are going out along line .A. the 
value in 11 is 50, and in (' is also - TiO uni|M'n*s, 
so that the lines It and (*an\ at that iiioment* 
each bringing 50 ampi'rt s biick to the generator. 
A moment later, when the A current has dro)>|MHl 


CoBBWctliif Up ThrM-phasu Wind* 

There are two prinri|Md ways of ccui- 
necting up the three wriiidinga In tho way 
called Y 'grouping, or srar'grtiN/anri. tho tbrne 
circuit* start from a common junction J, as in IIT. 
and thoir three ends go to Uie thre<' lines, In 



114. llOTATfXO FIKl.ll'MAUNET oF TfRlIO- 
ALTKIINATOH iBiosiO 


this case. I lie voltago U-twivn any two of thr 
lines is equal to ^'.‘1 (i.r, t4i I •752) times th^* 
voltage geniTali'il in anv one of the thnv ciriMiits 
of the gcnenitor. anil the cnrrtmt in each line is 
the same as tin* eum*ni in eiw:h circuit. In the 
other way. callccl A groiqatig (dclta gmiiping). 
or m#'sA-grr»M;a«</, the tlircr circuit s art' joiiKsI up 
with the U'ginning of one coil to the end of Hie 
next, as indicat^nl diagraniinatically in Hg, and 
the thns* lines are j(tifi«»<l to the tnr«‘«* niiH'ting 
jMiinta. In this case, the thns* voltages U'twecii 
the lin<^ are the Mime as the voltages getu'rntiHl 
in the tUrw circ'uits, but the line curri'nts are 
now each 1*752 times as great lis the current 
in ea4‘h ciri'uit. I’hiiH, HUptMist' a macliiiM' to 
bo designed with so many turns in em'ti 



armatiin* circuit as to gcncrati* l.tNNt 
virtual volts, and of siieh a thickness of 
eopjM'r conductor .is to carry JCK» virtual 
arn(a*n*H at full load. then, if the Y- 
groiipiiig .wt're luloptiHl. t he lines would 
ri'ceii'e IfM) ani|M*res each, w^tli r7.*l2 
volts from line to line ; wtiite if 
grouping were adoptini. the lines would 
receive 175*2 amis'ri'S each, with I, (MM* 
volts Is'twi^ n th<‘ lines. In Isith chm's the 
output will Is* 1,(HM> • 1(10, that is. 
KMi.UOO volt ainiM'res, or 100 kilo- volt 
ivui|S'rc*H for I'licli fihasi', that is, 500 kijn 
f watts (p. 1505 J, if tlu* eiirrcnts do not lug 

Three-phase Conductore. W heiv 

the lines arc* carried overhead for trails 
mission of the current, it is usual ti* 
, carry th ip on tlinv insulators mounled 

fsih's or iron standards, as in 119, (he 
' ! insulators lieing arranged as at tht^C(»rners 





- cquilabTal triangle. Ff»r under 

ground conductors, eabhst an* uMuf, 
, having three si'paratdly injiulaU*d con's, 

as shown in section in 1*90. 


Three-phaee Trmiieformere. To 

116. STATION ABV ARMATtRE OF TPRBO-aLTEKN ATOR trawform threc phase eurrents from a 

high voltage down to tlic low %*o}tage 
ncedisd for lam^is or motorr^ one may 
to 97 amMfea, 26 arafiercft will lie coming Iiock employ cither three mmilar transformers-<><iiic 

the B liiie, and 71 ^ the C line ; w*hik* at the in each phase — or else a special three-phaiMf 

nert momeot (instant Xo. 8) the 87 amperes arc transformer having three sets of firimaiv wind* 

going oat akmg the A line, the whole si coming inga, sod three sots of secondary winding, 

fey the C fine, and so forth. Such a tbree*pliase transformer is Hiowo in 111. 
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Hie winditigR 
of each Hide may he 
connected, ae de- 
eired, in either Y or 
A'grouptng. 

Three • pheee 
Motors. The great 
reanon for adopting 
the three - phaei^ 
ayatem ia ita Huit» 
aiviUty for driving 
t h r ee - pb a Kc 
rootoni ; for by 
Kuitably com bin* 
ing ooila in an 
annaturc or atator 
the interaction of 
the thrc»c currentM 
producer a rotat* * 


,<! 

yW 

. 


rHBBK'PHaas okkbiutob BirppLriNo motob 

ABO LAMPS 





Then, the oironla* 
tions <d tbeaeonr* 
rents will oonspirc 
to produce a inag* 
netic field . which 
will bo strongest 
right under the 
middle of the A 
coils. An instant 
later, the A-cur- 
rent will hare 
died down to -f 
97, while the B- 
current will have 
become - 26, uid 
thoC*curront~71. 
Thia will have* 
the effect of Bhift- 
ing the resulting 


ing or progrcMsive 117. THKKB*i‘HASB y-oKorpiNu 118. thbek* phase ^oroupibo magnetic field a 
maffnoiir field, little to the right. 


magnetic field, 

and a suitable rotor placed in this field is srd 
jKiwerfully into revolution without the nocKl of 
connecting it in any way into the circuit. We 
shall im helped to understand how this corned 
alKiut if we regard 122 to 124, and compare 
them with tlie tali^ of values 
given above 

Revolvlfif Matnetlc 
Field. NupiMiHc an armature 
wound with thrls^ sets of coils 
laid in slots, just as shown in ,*^,**• 

112, those coils l>eing in three 
phases. A, B, and (\ Now, sup* 

{losc! that at the moment under 

consideration the current is at its 

maximum— say, J(K) am jieres— in 

the A coils. At that moment, as *' 

seen from the tables, tlu? currents 

in the B and C coils will ea<jh be 

- 50. The arrows 1122] show the 

direction, H- Isutig a circulation 120. thrki 

to the right, ~ to the left (sec 


120. THREE-PHASE CABLE 
(sectiob) 


little to the right. 
Aftc^r another instant, A will have died down 
to f 87, B will have become 0. and C will be 
- 87, and the magnetic field will have shifted 
a little further, luis is shown in 128. At the 
next stage, A will have become ■+ .50, B will l>e 
^ 50, and C - 100, and the flux, 
w'hieh at first was under the 
middle of A, w'ill now l>e a whole 
tuoth to the right, as in 124 
When A has reversed to 

~ 50. and by that time the 
magnetic field will have shifted 
so that the strongest part of it 
M will be under the middle of the 

B coil. 

** The Stator. In this wav, 

though the stator and its coils 
stand still, the effect is produced 
of a revolving multipolar magnet. 
IA8K CABLE Thc magnetism revolves, though 

:>b) thc metal framew’ork stands 



stili. Such A held is sonietimps celled a FerrtirU 
field, in honour of Galileo Feiraris. who first 
showed how. in such a 
field, rotation is proiluced. 

Fig. 125 depicts the stator 
of an 8>pctle three-phase 
motor. Any mass of metal 
placed in a 
revolving mag- 
netic field tends 
to revolve roiuid 
after the field 
by reason of the 
electric currents 
induced in it 
by the invisible 
magnetic lines 
as they swcH'p 
round it. Hence 
if a rotor or 
revolving jiart 
lie provided, 
consisting of an 
iron core hainng 
closed coils em- 
bedded in its periphery, 
it will, if inserted in this 
revolving field, lie driven by 
the currents induced in it. 

As the revolving part of 
such motors receives its 
curretits fiy inductinn 
instead of conduction, and is cmtirely discon- 
nected from the primary' circuit, suen motors 
are often called induction motitre. 

The Rotor. For small motors, the suitable 
rotor to put into such a field is such as that 
depicted in 126. (In a simple shaft is 
mounted an iron eylinder, built up of discs 
of sheet iron, in the pt^riphery of which 





MOmiOITV 

always trying to overtake the revolving mag- 
netism, but never succtsHiing. In fact, it runs 
some ,1 or 4 per cenl. 
slower. This di (Terence of 
s|s[*<*d. expri'SHtnl in |M«r 
cent age, is cnlltKl tkf nhi*. 

A\ no-load, the 
slip is less than 
l|>ereent. As 
the load on th«' 
motor is in- 

cri'asid, the 

slip inereas^'h 
the driving 
fore«‘H lH*ing 
pro|H)rtional to 
theHliji. Motors 
with stpiirrel 
eages, though 
HO very simple, 
do not exert 
any great 
torcpie.orturii- 
^ ing effort, at 
starting. 

Wound Rotors. 

For all i‘aH<*s, there- 
for*. where H motor is 
requinnl to (*xert a 
great starting effort, 
tlie rotor is of a 
different kind. The 
inn core is providtHl with slots in which is w'ound 
another thrt*e-nlHW«» winding, the ends of which 
are connecUsi to thr<H‘ slip-rings moiintcd 
on the shaft, os in 127. On iw’h slip-ring a 




127. W0U5D BOTOB OF IXDUCTIOK MOTOR 
(Witting, Ktiormll a 


126. ROTOR OF I!a)XTCTIOX MOTOR 
(WiUiitg, KlK»nill Sc Co.] 

are omliedded a numl>er of copper 
rods or conductors, all joined 
together at each end. Such a 
construction is described as a 
nquirrel<age rotor. It needs no 

conneotion to the outside circuit, 
but receives its currents wholly 
induction. In fact, the action is 
much like that of a transformer, the 
stator coils acting as a primarr 
winding, and the bm of the squirrel- 
cage acting like the secondary coils. 

Tie sqoirrel-cagc runs round. 


bnisli makes a sliding cfintmd, so that ermnrrction 
is mtvle w'ith three w-ts of n*sistan(M*-cirouils. 
The effect of thus intHMlueing resistam'C int4» 
the rotor is to increase the starting 
effort. But os the resistance w'ostisi 
some power by growing hot, arrange- 
ments arc made to cut it out as 
S(Mm oa- the motor has stariUd, uml 
in running on load the rotor circuits 
an? simply closed on themM?lv<?s. 

Motor Stnmpififn, The bodies 
of thrcc-phaso moton are con- 
structed of stampings [128] of thin 
sheet iron or mila steel afiout ^ in. 
thick. The slots for the windings an? 
stamped out at their peripheries. 
Vonlinuefi 
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tiei.** Tende a. Cubing. The Archttecc'e Scale of Chargee. Raaimnatione 


Bj GASPARD TOURNIER 


'T*HK K**<*^^i ntimUir of very divenioiicionoeft and 
* nrl't iviiich tlio ittudcmt fincUi arc involved 
in the fiiiiettonM lirohitecrtM have to deal with in 
their daily (iractice generally very much 
lM*wildcr him at the atari. 

In ita Kupnmie i^HMenec Architecture ia an 
Art— the planning of atructurea with lucidity, 
and ihv clothing of them with beauty rt^atraini^ 
by titncHH and the phyaiognomy of tyfje. But 
the proceHM t<i la* followcHl for wwuring cffwtive 
exf^nitinn entailH eon tact with many iM:ienci*M and 
oraftti and exeeiitive htiMinetM prtK^DiweH, including 
a cafuicity for luliniiiiatrative management. 

Knowledge Neceaaatry to an Archi- 
tect. TliiiN an^ <*mhraeed ao many oppOHite 
branehcH of knowltnlge that he is disheartencHl, 
and dot! hi M IiIh ahility ever to become personally 
proficumt in them all. Ah a matter of fact, no 
archiU’et in ho ; and it in eHscntial, at the outset^ 
that the Htudent lie hcl|M*d to analyse the 
MiihjoctH, HO HH to eiiuble him to group them into 
thn^^ diKtinet diviHionn : (I) Those he must 

know thoroughly and prat'tieally ; (2) those of 
which he n(M‘d thoroughly know the radicals 
only ; and (,*)) those whieli exclusively call for 
the critical faculty— eiz,, wheiv his function is 
to Hii|H'rviHe work don(' hy others. 

For, after tin* fii'st main eonception of a 
building, most of what r m i ns has to be left to 
other brains— eaeh working out its part under 
his Nit pc^r vision and master grasp. 

W’e have found the student is much helped in 
this primal analysis by a eoiidenst*d history of 
how a building is er<*et«l, from the first incep- 
tive scale sketch to the final completion of th? 
stnietun*. 

It should Is* remembend that all archi- 
twtural drawings are done to scale; the first 
ones usually to a seale in which in. stands 
for each fcnit (»f real lengUi. Plans of each 
fiiKir an* madt*. and, to show how they fit over 
each other, scH’tions arc draam representing 
what would lie Ht*en if the building be out open 
in viTtieal shot's and cross slices. The elevations 
of all sidw an* also dniwn U> the same scale, and, 
to show how these combini^ or join on to each 
other, uerspectives are made for the client to 
judge uie result 

The Specification. Aji cveiy detail of 
a building cannot have a drawing made for it 
all that which is not indicated or self-evident 
on the drawinf^ done is described in a document 
called a Speoitioation. Speaking generally, this 
consists of a description of aS that the con- 
tractor and his men are called on to do, or 
supply, for the money agreed on. It stands in 
the pisce of what the ai^tteot would verbally 
say if he were present all day directing the 
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Imtlding proceedings. It should not uaelesri}' 
describe what is obvious, nor what the drauungs 
indicate, yet clearly state eveiything else which 
will be necessary for the structure finished in 
its integrity. For if anything is forgotten the 
Iniilder will claim payment for it b(*yond what 
he has agreed upon in his contract. 

Thus the archit<H*t starts with the foundattons. 
specifying that the site must be dog oot and 
carted away for liasement, and the trenches for 
conctxtU* foundations under the footinn of the 
walls are set out at levels indicated on the 
drawings. The composition of the concrete 
required is described ; and so forth for every 
act next involved. 

This le ds the specification to become divided 
into a set of chapters, one for each of the 
rvpresmtativrs of the trades or crafts which 
have to be oallcKi in as the building advances 
— VII., excavator, bricklayer, mason, smith and 
founder, carpenter and joiner, slater, plasterer, 
plumlier, glazier, ironmonger, gas-fitter, painter, 
paperhanger, etc. 

Scheduling MnteHnIe. On the com- 
pletion of the specification it is, together with 
tiie drawings, subjected to a process called 
** taking out the quantities.** This consists 
in scheduling, item by item, the quantities of 
mati^rial and labour which will be required for 
the erection of the building. These are set 
against blank money columns for the contractor 
to fill in his (*stima^ price for each item. The 
whole is called Tlie Bill of Quantities." 
Copies of the bill arc given to each contractor 
who wishes to tender for the work, and thus the 
lowest total price for it is ascertained. 

Diffnrence in Tenders. Students, as 
well as clients, are often puzzled at the great 
difference between the highest and lowest 
tender which repeatedly occurs. This is due to 
many causes. Builders are differently oiroum- 
stancod. Some oocasionally give very okne 
prioes to keep their staff employed over slack 
times in their own case ; others are in a better 
position to quote low prioes for certain materials 
which they are favourably placed for buying, w 
have in stock. The relative power of eoicmoinis- 
ing machinery is also a factor, and, with many 
items, the uncertainty as to the cost of work- 
mai's time. 

Thus, a buikler*s businesa has always an 
element of sp^ulation in it. But the more 
oleariy eveiything is indicated by the anhitect. 
and the more carefully every item is noted in 
the bill of quantities, the more the arrival at a 
rational price is kdiped. 

For a ohunaUy wriUen specifioation and 
Imperfect drawings lead to random reoofds In 






the bill of quantities, and thence to gamble- 
prices on the part of the builder to cover mis- 
conceptions he may make of what may 
ultimately required. 

But although it is practically impossible for 
an architect to foretell to his client what the 
lowest tendered price for a building will be, lie 
must, of course, form a reasonably near idea in 
the course of his planning, or his scheme will 
hopelessly cUiffer from the sum the client can 
spend. 

Method of Cubing* In small jolts the 
architect must go into each item of cost ns the 
Imilder does, but in large works the method 
followed is w'hat is Milled “ cubing.’' Take any 
building executed within recent years, with 
the details of which you are familiar, to the 
drawings of w'hich you have aci'ess, and the 
total cost of which you know. Find the nurnlsT 
of cubic feet this entire building occupies as one 
block, including spaces in rooms and eoiTidoi*s. 
etc., as if it w’ere a solid lump. Then divide the 
total cost of the building by the ti^ttal cubic 
fwt, and the result obtained is a saft^ guide. |aT 
cubic foot, for any building of the same tyin* 
you may have to design. It is remarkable bow 
nearly the two will approximate. 

Thus, Hup}>oae you have to di'sign a blwk of 
municipal offices, and you have in your mind an 
existing block of the same tyjie of design which 
you know came out at one shilling faT cubic 
foot. IVice your new building at the same 
rate per cubic foot. 

For a church, a businesH block, a country 
house, or any other building, cubic units are 
obtained in the same way. 

The Quantity Surveyor. The taking 
out of quantities always used to 1 m* done l>v 
the architect or in his office, and tliis is still 
often don * fmrticularly in the provineca ; 
hut in modern times there has arisen a qiiitc 
separate profession — that of a quantity surveyor, 
who devotes his whole time to it and takes 
the responsibility. 

His general charge is 2 .J jH-r cent, on the cost 
of the building, the sum Ixung usually paid to 
him direct by the builder, who allows for it in 
his estimate. In that case*, the transaction not 
licing dirc^q to the client, vexatious litigation 
is liable to occur wdien the idea of building is 
abandoned fM‘fore its eniqion. The quantity' 
surveyor is then in a difficulty as to the |MTMon 
from whom he is entitled to claim payment. 
The architect should alwrays protect himself by 
seeing that the client is made aware of the 
quantity surveyor s exact position. 

It is a growing custom for the quantity 
surveyor to wTite the specification from notes 
given by the architect. WTK*ther these two 
documents are written in an architect’s office 
or not, wdien he has reached to any degree 
of professional practice he seldom does them 
himself, but it is essential that the student 
shottkl be thoroughly familiar with them. 

Bill of QuiaktItiM. m^en the con< 
tractor signs the agreement to execute a 
stmoture at the agreed price, he deposits with 
the architect the actual copy of the bill of 


quantities he 1 ms filk*d in, w'itli the prices of 
eveiy item scluHluled therein, thus allowing 
exactly how he arrived at his total figure. 
This 18 kept svuM till the md. when the 
<|uantity surveyor go<‘H over the job and 
metmun's all the additions aiul otuisHums which 
may have arisen, the ci>st for which is decidoil 
by the rates for enrrt's|>oiubng tyjs's of work 
occurring in the original hill of quantities. It is 
very liable for ndditiuns to exceed oiuissiona 
through oversights by the urchiteet, anil when 
a client finds that the total cost has c(»me to 
much luort* than he had {>rc|iarc‘d himself for, 
friction is caused unless the extras are due to 
additions for which lie himself Tliert'Imvo 

lKH*n occasions when the exceeding of an est invale 
has led (o the loss of a client’s futim* gmidw ill — 
a client for whom the architect may have ert'cletl 
a building otherwise faultless. Tit is shows that 
next to capacity for giKnl planning, elcvntioiial 
dt*signing. and construction, a student should 
strain his utmost to acquire ability iu the 
business and documentary braiiehes,' so as to 
guartl against such cnsualties. 

To cover a H'lisonable numlH*r of unfori*Hum 
items, it is usual to add in the siXHuHcation a 
provisional sum for them, and likewise sums 
tindcT the head of auxiliary subjects, which 
cannot be HfM‘C‘ified at the outset in detail ; oa 
also sums which will later on Is* subject s for 
sc'purate sub-contracts, stich iia mosaic floors, 
staint*d glass, and others. 

Supervlalon during Building. The 
builder having signed the agreement the work 
of erection is licgiin. 

As constant su{MTvision liy the architect 
on the site would Im* an undue claim on his 
time, there is. in the ease of all buildings of any 
mngriitu<le, a ch^rk of the works (iigagiHl to Im 
always there to verify the correct m*ss of all 
work and the quality of all materials, It is a 
which (Icmands very efiicieiit prn<qicai 
t*x|M rit'iicM*. His salary is paid by the rliint. 

During the progress (»f tlii' work many fiirtluT 
drawings arc made Iveyond the original contract 
OIKS, such as details of sundry parts and full- 
size drawings of mouldings, etc. It is in doing 
thcM* that thf* real quality of the initial drawings 
and diKMiments lM*coin< s apparent in the almenec 
of unforeseen cTTors to Is* rerniHlied and for- 
gotten items tc» Im* supplemented. 

The contnwtor is paid in instKlmenls. on the 
certificate of the architi^ct, usually in drafts of 
alaiut Hfl per c*ent. of the cost of work done, the 
Imloncc. l>etng retaiii(*d till a statiKi m^riod after 
completion, t 4 > verify the integrity of th * structure 
and to give time for the quantity surveyor to 
measure and price the extras and omissions. 

Architect** Seal* of Chorge*. The 
scale of charges for an architect's services is 
generally recognised to be that issued by the 
Royal Institute of British Architects, but there 
is no Statute to enforce these terms. It is usual 
for architects, at the outset, to give a copy of 
this scale to a client and make it a personal 
agreement between them ; and all architects of 
standing are agreed among themselves to work 
at no tower scale. lu main terms are 5 per 
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oenL on the coet of the eveentod building «nd 
21 per cent, on the oetimnied ooet of work 
wnich hM reBched the for ezeoutioa, 

but 'm not executed. Certem items, tuoh m 
travelling expeniee, are extra. In matters 
of personal time — such as attendance at law 
courts, visiting sites for opinions thereon~his 
charge per day depends on his standii^ in 
the profession. The minimum is three guineas 
per day. 

It may be mentioned that 5 per cent, is 
not so remunerative as the uninitiated may 
think, since as much as half of that is oft<3P 
paid out for staff expenses. And so an auc> 
tirmeer is often paid more for the momentary 
service of selling a building under the hammer 
than the architect actually receives for the 
com f ilex work of di^signing it and m^eing to its 
erection. 

An Unllcenaed Profuaalon. The public 
often cxprciss astonishment that a voc^ation in- 
volving such great risks to life through faulty 
eoiistriiction, and loss of vast sums through 
ignorant designing and bungling management, 
is not restricted by the f«oveminent to dipltitned 
men. The question of doing so has long bt^cn 
debated, hut the difheulties of drafting such an 
Act are many, and, as yet, the most ^vanced 
countries lor Stat«! prot<*etion in all things — r/z., 
Germany, Pranco. and Aineriea. have not done so. 

EMfninutlOM by the Royal Institute 
of British Architects. But meanwhile the 
Royal Institute of British Architects, which 
is the charteretd and recognistni head of the 
profession, has orgaiiist'd an examination, com- 


pulsory on those seeking adalMion as As 

and Che corriculum for this test has become the 

standard guide to an architect's education. 

It consists of three stages — Preltiiuiiaiy, 
Intermediate, and Final — and a schedaled digest 
of thmn is given in the TaUc below. 

Esenminntion hy the Seclety ef 
Architecta. The Society of Architects also 
holds an examination, but its status is mm 
recent, and does not carry with it the prestigs 
of the Institute. 

The following notes give an idea of the radius 
of proficiency asked for under each head ; 

Prellmlnnry Ejcemliuitioii. 1. Tests 
for accurate spoiling and punctuation, and a 
clear, well-form^ handwriting. No grammatical 
questions are asked. 

2. An essay to test capacity for observation 
and lucidity in expressing ideas ; one topic to be 
chosen from a set which is given, such as 
(Cycling Tour," “The River Nile," “Tue Import- 
ance to an Architect of a Knowledge of the Win- 
ciplesof Hygiene," ''Observations on the Work of 
Some Distinguished Architect of the Past." 

3. Arithmetic up to decimal fractions and 
compound proportion. 

4. Algebra up to simple equations. 

5. The two first bwks of Euclid ; to be 
urcll mastered, as questions put do not alwajm 
name theorems from which they are evolved. 

<K A general knowledge of the geography of 
Kuro{M% and a more detailed one of the nntish 
Fsles. 

7. English history from the Norman Conquest 
to the end of the Tudor period. 


SCHEDULE OF EXAMINATIONS FOR BRITISH ARCHITECTS 

Agi' 

UniUa. 

KxamiiiltiK ainl 

Tiuir ttiKl Hlacr 
*»( 

KxttniinAtlonR. 

Preliminary 

Examination. 

Fees. 

Obligstory Subje<^ 

Alternatives at Option. 

Nona. 

The Royal Institute 
of British Arohl- 
teots, 

June Slid November. 

(1) Writing from dictstiem; (2) 
KngUali cxiniposltlon ; (S) Arlth- 
uteTle ; (4) Algebrs ; (6) Kle- 
nieiits of Plane tieometry ; <«) 
Oeogrs^y ; (7) KnaUsh His- 
toty; (s) Klementsry nedisalcs 
and Physics ; (0) Kreebsad 

Drawing from the ronnd 

(101 One language to be selected 
from Latin, Italian, Frencli, or 
German 

One from the two following 
sublecCs : 

(11) Geometrical Drawing and 
Drawing to .Scale 

(12) Elements of Perspective 

£2 2a. 


At Conduit Street, 
K^nt Street, W., 
lAindon. 

And St provlnoisl 
towns hsving sr- 
dilteeturs] soeke- 
ties slUed to the 
Hoysl IttsUtute of 
ItrlUsh Architects 
when s suIBclent 
number of osndt* 
dsUs make It less- 
tbie 

Intsrmodlate. 



IS ywn 
or ovtv 

(1) Classic Umanient; (2) The Clisracteristtc Mouldings and 
Oruameats of each period of English Architecture from a.d. 1000 to 
A.p. 1&60, with their application; (S) The Orders of Greek and 
Koman Ardtitecture ; (4) The History of MedUeval and Renais- 
tance Arehitecture In Europe ; (5) rbeoretieal Constraetton and 
Strength of Materials ; (0) Inscriptive Geometry, the Projeetlon of 
Solids ; (7) Elementary Applied t^nstmetion ; (a) The Nature and 
Use of Ordinary BuUdtng Miiterials 

£3 3e. 


Final. 


2t ymn 
orom 

The designing of buUdlnm. A e&mp«Umt knowledfe of the styles of 
Archltaeture and thetrdfdaila, and a Osroiifft knowledge of a sasetef 
■tyle aeleeted by eandklate, the ehoiee given kieing cither (•> Classic 
and Kenaissaiiee. or fk) MedlmvuL No further aubdivliioBS are 
allowed. A fulIkiMwIe^ of the properUca of Bolldlng Materials 
and thsir appBoatloo to botkttns ; also Coostroetioii In all depari- 
manta of buiwag (tnehidini tron and ttael work) and In lelatton to 
health, diuinafe, water aopphr* ventllallao, Hgnttag and haattui ; 
•peeUloatloa writiiig and emimating ; tha aasaauisment and cost 
of huttding work ; the oondttioits lor eonteact ; ahodiig, undar* 
ptanlng. and dealtag with ralaona and daagerons airnetnrea 

£4 4s. 
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8k ’ The qvMetHMM put hefe exe within the 8|^iere 
oowed 1^ coding college ekmentsrv text- 
books. Nothing is asked involving advanced 
questionB or trigonometrioal calculations. 

9^ Drawing from the. oast of an ornament 
given. It is not elaborate, and the two hours 
allowed are ample. Anyone who has done a 
reasonable amount of drawing at school should 
be abb to qualify easily for this subject if he 
is at all fit to choose architecture as his life's 
work. 

10. In the language chosen, the main question 
is a test of good translation into English ; the 
grammatical questions arc easy. There is no 
oral examination in this or any of the subjects 
in the Preliminaiv Examination. 

11. Geometrical and scale drawing. A fair 
proficiency in rule drawing, and some know- 
fed^ of building construction, is added, such 
as is given in the first part of polytechnic text- 
books on elementary building construction. 

12. The lesson on Perspective [see page 595) 
fully covers this subject. 

Candidates are exempted from anv of the 
above subjects if they have already taken them 
successfully in the following examinutions : 

Matriculation examination of English or 
Colonial Universities, or any local examinations 
conducted by them ; also those of the t'cntral 
Welsh Board, the College of l^receptors, the 
Board of Education, South Kensington, or an^ 
other which the authorities at the Koyal Insti- 
tute of British Architects deem satisfactory. 

Intermediate Examination, Bt^foit; 
admission to sit at this examination, the student 
must submit drawings made on a Bc*t of nine 
double-elephant sheets 40 in. by 27 in. 

On sheets 1 and 2, examples, one on each she<^t. 
of any two of the orders of architecture to be 
selected from the Doric, Ionic, or Corinthian 
done in outline with the ornament filiiKl in 
Each order to show two columns, with entabla- 
ture over, done to a scale in which the height of 
the columns shoa's not less than 10 in on pajier, 
and the details to three times that scale. On 
sheet 3, details of classic ornament from the 
round. On sheets 4 and 5. examples, one on 
each sheet, of any two periods selected from the 
following three ; “ Early English."' “ The Deco- 
rated,"' or “ The Perpendicular,” exemplified by 
features such as a door, a window, or an arcade, 
done to scale with plan elevation and section, 
and with details and ornament s enlarged. On 
sheet 6, medieval ornament, drawn freehand 
from the round. A description of the afore- 
named sheets must accompany them, written on 
foolscap. On sheet 7, a diagram of u timber- 
framed roof truss, 30 ft. span, with nature of the 
strains indicated, and the ironwork and junctions 
drawn to a scale of in. to the foot, in iso- 
metrical projection, and dissociated. On sheet 
8, details of floors, one of framed timber, another 
of combined iron and timber, and a third of a 
lire-resisting floor ; size of floor, 30 It. by 20 ft., 
drawn to 1 in. scale. On sheet 9. details of 
joinets’ work indoors, windows, and fittings, I in. 
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scale, with mouldings and framing to a larger 
scale. 

Some of these sheets can be exempt in 
cases where drawings n^garded as equivalent 
have been done fmr or in oilier institutions, and 
may lie substituUnl for them ; but this pit»- 
cedim* is not to reeoiutneiided. Tlie 
essential ust* of all such work is to acquire 
llutrtmgh skill in draught smansh ip and the 
memorising of elemental shaiKs. out of which 
personal designing afteruaids evolves ; and (he 
more this is done the grtuiter the Caeility 
acatiired. As ready draughtsinsnship is mueli 
to bt* di^ired, it will not do to in* chury of time 
and energy in the attempt. 

Schedulod Henda of Subjocta. Coining 
now to the scheduled heads of subject s in ilic 1 nt er- 
mediate Examination, beads 1 to -1 n^fer to the 
art of arebitoeture ; 5 to 7 touch on technical 
construction. Under heads 1 to 4. Htr>otlv 
speaking, vou are not calltd on to ”des<gn'' 
anything, but to show, by drawing and di'scrip- 
tion, that you have menioristd us well as grasptol 
the sha|M\ features, and histtiric ty|K* of each 
style of architecture and oniamentation of the 
fieryKis namt^. To read history and notc^ the 
diifeivnces in the physiognomy of its buildings 
and the origin of those diflerences for dt'seriptivu 
purposes is not so diftieiilt, but the drawing of 
thow' buildings and the analysis of their fcatiin s 
from memory is a >vork calling for vitv iniieb 
practice. You will Is* iisIcihI siicli <|iii stions as : 
“ In what jHisition was statuary (as apart from 
low relief sculpture and oriiatneiit ) used extern- 
ally on classic ti'inples ? Illustrate your remarks 
by skefi'hcs, and give your views as to the 
niasons for placing it in those ramitions.'* 

Hketch, in elevation, to 1 in. scale, the cap and 
base to columns of a navt? arcH.de of the fifsi half 
of the twelfth century (English). Ditto of the 
first half of the fourU'cnth century.*' “ In 
comparing the architectun^ of the Henaissance 
p(*riod of Florence with that of Home and Venice 
resja*ctively, what differcnct^ \%ould you remark ? 
(five n sketch of the elevation of an Italian 
palace of that pi*rio<l.'’ ” Iknicrilic architect- 
ttirally, one of the following < hurchcs : West- 
minster Abliey, Canterbury, or Dm ham Cathe- 
dral. Illiistrate your (h^cription hy sketches. ’ 

For these* examination heads, textbooks 
given at the conclusion of tins cours'*, as also 
for heads o to 7. 

.After tlie written examination, an oral one is 
held. It will not break any new ground, hut he 
within the compi^s of what has preceded, includ- 
ing questions arising from the ntmt previously 
si^mitted sheets of drawings. 

Many otherwise gcNid students fail lierc from 
sheer nervousness. The faculty of expressing 
your thoughts before men, under all circum- 
stances. in board rooms, law courts, and public 
asflipmblies, is one which arebiteets an^ constantly 
called on to do, and the student cannot start too 
soon to acquire it by joining a debating society, 
and ialkii^ on some subject fill fluency of ex« 
preasfOD is habituaL 
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Group 6 

cHE«isT»Y THEGREATLAWSOFCHEMISTRY 

18 The Laws of Atomic Heat, Valency, and the Conaenration of Matter. 

cmiiuiuA frofo Radtnm : tta Properties and the Modification of Physical Theories h Canses 

|MH{« r,-Tl 


By Dr. C. W. SALEEBY 


LJAViX^* compIcUHl. OM far an fxiMiiblo, our 
^ study of the facts of inorganic chemistry, 
we arc no^ in a |)Osition to review the great laws 
of chemiHtrv* »omc of which hav*^ already l>een 
diacuHHi^d. V’ery early in the course, Tor instance, 
wo had to refer to the Periodic Law [page 400]. 
which was a sort of curiosity a decade or two 
ago, hut which the recent study of the atom, 
tho discfivery of the rare gases of the air, and 
other advances in chemistry have elevattHi to 
the very foremost rank amongst chemical truths. 

Molecules of Gases. We have also 
made hri<d reference to certain of the laws 
of comiMainds. such, for instan(H5. as the law 
of fixwl (iroportions. In this and the course 
on PiiVHiCH, reference has already been mode 
to Boyle’s law, which states that the volume of 
a gas at a uniform temperature is inverwly pro- 
portional to the pr<»ssure to which it is exi>osed, 
and also to tlu' law' which most commonly g<jes 
by the name of (lay-Liissac, that the volume of 
a gas increases, if the pressure he constant, by 
one two hundred and mwenty third fiart of its 
voliimt' at (\ far each rise of one degree 
centigrade. From thesis law's it has betm possible 
to deducre another, which goc^s by the name of 
Avogadro, and which states that, given equal 
t>em|x>ratur(* and pressun', equal volumes of all 
gaite»*contuin equal ntiralKTs of molecules. This 
is one of tlie most remarkable and important law^s 
in the whole of physics or chemistry. It const i- 
tuU^s tlu' tmly iMissible way of explaining the 
laws of Boyh* and (iay-Lussac. This law states 
nothing wlmtever alsmt the Hi/.e td the mole- 
eujes of various gas<^s — a si/t* which is un- 
doubUnliy tlilferent in each <rast' from all other 
casus, hut meri'ly asserts that all gammons 
molecules under tHpial conditions of teiujierature 
and prossm* oc(‘upy the same amount of spaw. 

The Law of Atomic Hoat. To th<w 
laws one more must Ix^ addtKl, w hieh commonly 
goes hy the naiiu' of twti Freiieh ehemists, 
IHilong and JVtit. It may Ix' stated in w’veral 
ways, as, for instaiuH\ that the atomic weight of 
any element multiplied hy its s|M«eitic heat 
I see l^vsK’s] is the same for all elements. This 
Hgtirc or voniitant is known as the atomic lumt. 
*lnis law implies that pretusely the same amount 
of heat is rei}uired in order to raise through one 
dtupree of Umiperature equal numliers of atoms of 
different elements in the solid state. 

This law and the law of Avogadro are in entire 
aooord with the kinetic theory of gases, which 
has tN»eii fully discusstni in the course on Physics, 

Hfe have frequently had to oliserve the feet 
that the elements unite with one another in verv 
definite proportions, and we have employed such 
pbraoes as ons-fioiuM and m order 
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to explain, for instance, the fact that it requires, 
as we have said, two one-handed atoms of 
hydrogen to unite with one two-handed atom of 
oxygon, in ordcT to form w'ater (H ^O). Cliemists 
have introduced the word etjuivalents in order to 
express certain of the facts of valency. They 
d**scnbe as the equivahmt of an element that 
proportion by wvight which will combine with 
or replace one part by weight of hydrogen. The 
facts of water lead us to observe, for instance, 
that, in the case of water, at any rate, 8 is the 
equivalent of oxygen. 

The Lawn of Valency. Xow\ by the 
word valency w'e describe the numlier of atoms 
of hydrogen with which any element will com- 
bine, or w'hich the element will turn out from one 
of the compounds of hydrogen, lliis is as good as 
to Kiiy — as the reader w'ill see if he thinks alK)ut 
it — that the valency of an element can always 
lx? ascertained if w'e divide its atomic w'cight by 
its equivalent. For instance, in the case of water 
W'e have seen the equivalent of oxygen to be 8. 
while we kimw' its atomic weight to i>e 16 ; thus, 
its valency in the case of water is 2, or, to use 
our old metaphor, it is tw'o-handed. 

But if we rememlxT the cam* of hydrogen 
wroxide, H.jOo, we we that an element may 
have more valencies than one ; sometimes it 
may act as if it were one-handiKl. but at other 
times as if it were two-handcxl. The rule, 
however, is that the eomfx>unds formed with 
one particular valency are much more stable 
than those formed with any other valency. 

Valency and the Periodic Law. Until 
quite rectmtly, only a few months ago, indtHxl, 
it w’as scaretdy possible to say any more 
al>out valency than has ulretidy been said. 
We could simply olxierve the facts and state 
them. It seemed absolutely imtK>ssible to explain 
them in any wav. One curious circumstanw, 
however, could Ix^ olwi*rved, which was that 
valency seemed to Ixj hinted at in the periodic 
law. Taking the groups of the elements in 
secjuenw, we found that the typical members of 
group one w^re one-handed, or monovalent ; 
those of group two w'ere two-handed, and so on. 
It w'as not stated that this is invariably the case, 
but it is too nearly the case to lie without 
significance. Furthennore, as we have already 
noted, the rare gases of the air were found to fit 
into the table of the periodic law, constituting 
a xero group which, if there be anything in the 
group arrangement of valencies, ought to have 
no valency at all. And this is precisely what 
was found. Despite innumerable experiments, 
these gases are fonnd to be incapable of entering 
into combination with each otner or with any 
other element ; they arc no-handei. 


The Tery reomi work which has been done by 
Profeeaor J. J. Tlioiiison, of Cambridge, and bis 
lelloW'Workers is now going far, however, to 
make valeni^ intellimble, and especially to 
unravel the real simiftcance of the remarkable 
manner in which we periodic law respects the 
facts of valency. To this subject we must 
return when we have discussed, so far as may 
be possible, the wonders of radium, radio- 
activity, and the new chemistry. 

The Connerwatlon of Matter. On 
page 61 we referred very briefly to the doctrine 
of the conservation of matter, which asserts 
that in all chemical transformations and com- 
binations no matter is ever lost or annihilated, 
^pearances to the contrary notwithstanding. 
T^is is by far the most imiH>rtant of all 
the great laws of chemistry—fundamentalh 
important to the chemist, and of equal im- 
portance for philosophy. The assertion of the 
chemist is that, whatever |mK*esH occurs to 
change the distribution <if matter or its forms, 
no matter is ever lost. When we burn a eandle, 
it would seem that something is annihilatiHl, 
but it is not so. If we collect th** products of 
combustion, remove from them the oxygen with 
w'hich the constituents of the candle have cum- 
bined during the process of combustion, and 
weigh them, we find that nothing has l>een lost. 
We also find — and this is of precisely equal 
importance — that nothing has lK»en gained. 
There has been neither annihilation nor erttation. 

Let us see now' why this pro|>osition is so 
fundamental. The reason cannot lie Ijctter stated 
than by Herbert Spencer in “ First l^inciples *' : 
“ ('ould it be show^n, or could it with reason be 
supposed, that matter, either in its aggregates 
or in its units, ever becomes non-existent, it 
would be neiKlful either to ascertain under what 
conditions it bcHJomes non-existent, or else to 
confess that science and philosophy *ir«‘ impos- 
sible. For if, insU*ad of having to deal with fixed 
quantities and weights, w*e had to deal with 
quantities and weights which are apt, wholly 
or in part, to Ije annihilated, ‘there would lie 
intr^uced an incalculable clement, fatal to all 
positive conclusions."’ 

Men once believed that things could vanish 
into nothing or arise out of nothing, or thought 
that they believed it. It is quantitative 
chemistry which has shown that in all <*hemical 
processes the law of the conservation, or the 
indestructibility, of matter is observed. 

A New Statemeot Neceesary* So 
far as all ordinary chemical processes are con- 
cerned, this law holds true to-day. But we 
cannot now close the discussion of it thus. This 
law it was that led Clerk-Maxwell to coin his 
celebrated phrase describing the atoms of matter 
as the foundation stones of the physical universe, 
which have lasted since the Creation, unbroken 
and unworn. No mwer in the universe could 
destit^ an atom- if all the other atoms in the 
universe were ranged against it, it would survive 
their attacks. But nowadays we are all awara 
that Cleck-lfaxwell*s oonoeption of the atom is 
obsolete. Of this there will be no remaining 
doubt when we have proceeded to the discussion 


of radio-activity. Atoms are not like foundation 
stones; they consist olf systems of almost 
infinitely .smaller units, known as oorpuseks or 
electrons. These systems vary in stabilitv. 
though those with which we are familiar are proli- 
ably the most stable that have survived, white 
less stable atomic systems have diHHp(H>ure<i. 
in aiH'ordaiice with the law* of the survival of 
the Httc.Ht, which is now- lieiievwl to obtain 
amongst atoms as amongst organisms. If we an* 
to adhere strictly, then, to the law of the con- 
.HtM'vation of matter us a fundamental dogma of 
chemistry and of philosophy, we must lot the 
atom go and must turn to consider the ele('t 1*011 
or corpuscle. 

Conuerwutlon of Energy. Now. the 
truth appears to lie. as was, indeed, long ago 
discerned by the genius of SfHmet»r, that tli * 
law of the conservation of matter must Is* 
ri*garded as mertdy a convenitmt asptH*t of 
a much greater law — tiie law of the wmmn- 
tinn ol energy. The lielief in the indestruc- 
tibility, or conservation, of atoms has had to^. 
hinee radium demonstrates to our actual vision 
the d Htructibility and im|H*rmantmce of atoms. 
.\ppan»ntly no sueet'SH can U* ho|Md for the 
attempt to transfer our dogma to the elwtron. 
We arc* very far indeed from having any prtmf, 
or, iiidcHd, from having any reason to lielicve, 
that electrons are |M*rmanent and in<lt«tnietiblc. 
t )n the contrary, we are comp *lled to look ujxin 
them os essenttally transient and evolving 
manifestations of energy. While the grt*at 
revelations of the last ten years have cut the 
feet from under the doctrine of the eonacrvalioii 
of matter, they have not atToctod in any degns* 
the much greater doctrine of the conservation 
of energy ; but, cm the contrary, have afforded 
it additional Hiip|>ort. I'o some aspearts of this 
question we must return in a later sesHion. 

Radium. Everyone with a guinea to sisin* 
nisy Ijciome the isissessor of a tiny apock of 
the most exo nsive, rare, and wonderful of 
all known surmtancew. At thc 5 present rate hi 
the rise of the value of radium, however, the 
makers of the remarkable toy (tailed the 
thnrisroye^ which was invent^ by Hir William 
C>CK»kes, wil* soon have U> raise its price. This 
spinthariscope is a little braai tube about an 
inch and a half long, which is closed at one end 
and bus a couple of magnifying lenses at the 
other. (>n the inner surface of the blind end 
there is a small piece of pajictr which has lx*cii 
coated with minute crystals of seine sulphide. 

Just in front of this piooeof paper there stands 
out a metal pointfyr like the hand ol a watch. 
The end of this pointer has been dipped in a 
solution of a salt of radium. If, now, one takes 
the spinthariscope into a dark room and holds 
it close to the eye, one sees a shower of points 
of light that seem to radiate froip a centre and 
that come from the surface of the xinc sulphide 
paper, rhis shower of sparks never ceases, 
night or diwr, year in and year out. The present 
writer misUid his sputtharisoopc, and when he 
found it again alter some months and saw 
shower of sparks still ooenrring, and realised 
that it had never ceas e d throu^oot the 

lOld 



OHCMMSlWr 

int<9rveniitg }it*riod. the most amazing of all 
the foatiircH of radium waa at laat brought 
home to him. 

Entlmated Duration of Radium 
Enorgy. VartouM calttulaiiona have lieon made 
an to the lengt h of lime during which the scanty 
depoait of a radium aait ufK>n the f»oiiiter of a' 
HpinthariH<to|K* will continue to evolve the 
<*ncrgy of whii'h the nhow'er of sparks is the 
manih^lation. The least i*stimate runs into 
thousands c»f years. The flashers of light are 
lielievcsi in Ite due to the cracking and splintering 
of the (rrystals of zinc sulphide by means of some- 
thing which fiii^H out from the radium and 
strikes t fu-m. Thus, it is probable that the |>a|M*r 
may retjiiire to be renewed after some lime ; 
hut that is merely Is^eause it wi 11 cease to indicate 
what dot s not ceast* — the continual evolution of 
energy l»y the radium within the spin tharis(ro|>e. 

Sometimes the owner of a spint harisinnie is 
nnnoytHi to find that the shower of sparks is 
very inconspicuous. If the toy Ik* slightly 
warmed, the shower will soon reapiH«iir. What- 
ever the <*auH<^ of this fact Ihv it lias certainly 
nothing whatev'cr to do with the Udiaviour of 
the radium itsidf. For radium continues to 
cvolvfi cicTgy in li<iuid air or hydrogen at a 
temperature mon* tlmn 20t) dcgriK's IhOow zero 
just as v^cll as it diws at ordinary tcmiwraturcs. 
IndcHKl, itrf* hrhuviour H(K*ms to 1 h* unalTectcd by 
angling that we can do to it. 

The New Alchemy. Xow. the sight 
which the spinlhariHcofK' alTords is really the 
vindication of the iiiuch-ahumHl alchemists, 
who H(»ught to turn the hawr metals into gold, 
l^tor geucrations latigluKl at them and said : 
“ (Ml, no. y<»u cannot transmute (»ne clcincmt 
into another. f(»r each clement has its own kind 
of atom .* and the atoms aiv the unalterable 
foumlatioii'BtoncH of the universe. They cannot 
Ih' ohiinged into one another, and so you caimot 
(*hangc It'sd into gold. Your philosopher’s 
stone is a myth.” But this suppowd inipo-ssihle 
thing is precisely what i.s hapiKUiing in the 
HpinthanN(Mt|M\ l.A*t us coii-sider tiie facts. 

Baditiin is certainly an «*leiuent — as much an 
clement as gold or lead or any other ; and. of 
courst', it has a chanictcristii' atomic weight 
of its oari. This has lxK*n variously <*stimahHl 
during the last year or twt>. Madam* Curie, the 
di»iK)vrn'r of radium, estimating it to Ih» 225 ; 
while other olwK'rvers, using other methods. 
cstimattKl the tigun* to U* 250. Thia last would 
eoiU)titut<* radium the heavi<‘st of all known 
Hubatances. Madame Curie, however, has lK»en 
proved to U* right, and radium is rt^cognised as 
the third heaviest of known substanoos, the 
heaviest InMiig uranium, with an atomic w'cight 
of 240. and the next thorium, with an atomic 
weight of 232. The fact that the atomic weight 
of uranium is greater than that of radium is 
extremelv imjmrtant. as we shall see when we 
come to diMniss the evolution of radium. 

Th« Emnontlon of Rodlum. Now, 
if some of this element be confined in a tube, 
we find, after a time, that there appears in the 
tube a minute quantity of u gas or emanaium 
which wns not there before. Tnis is not gaseous 

19lfi 


radium, for when it is examined with the spec- 
troscope it shows a spectrum quite different 
from that of radium ; in fact, its spectrum is 
quite different from t hat of any knowm substance. 
But it was discovered by Sir William Ramsay 
that if the sjiectnim of this mystenoas emanation 
be examin^ again after an inter^'al of about 
four weeks, it is found to have changed into a 
familiar speedrum w hich is instantly recognisable 
as that of the rare element known as helivm. 
The astonishing fact. then, is that the element 
radium decomposers itself and produces another 
element, helium. Now, the atomic weight of 
helium exactly corrcs|K>nds to the w'eight of the 
tiny particlw which are now known to be shot 
out ffom radium, constituting what are called 
the Alpha rays. These particles, flung out from 
the radium upon the pointer of the spinthari- 
seofie at an incredible spec^d of tens of thousands 
of miles jK*r second, Iximbard the zinc sulphide 
pajKT and so produce the show'cr of sparks to 
which we have refem^d. 

Radium and Universal Evolution. 
In the history of the science of radio-activity, 
this great discovery of Sir William Ramsay’s 
takes a prior place, since it proves once and for 
all that the doctrine of universal evolution is 
applicahh* to atoms. HerlK*rt S|X‘nc€‘r’s original 
definition of evolution, framed more than forty 
years Is'fon* th<‘ diwoveiy* of radium, is applicable 
to the facts discovertMl yesterday as if it had 
lKH»n framed in order to dcscrifs* them. Thus 
the most im|K»rtunt fact alxiut radium for the 
philosopher, the* ])hysicist. and the chemist alike, 
is that it proves the truth of atomic evolution. 
Not €n*en an atom is immune from the universal 
hiw’ 'of unceasing change, and thus every 
spinthariscopt* is a lasting rc*futation of that 
memorabh* phrase* of CMerk-Maxw^^ll’s to which 
we have so frequently referred. Furthermore, 
nuiium has pn>vi*d that Sir John Hcrschel 
and (^lerk -Maxwell were wrong when they 
declared that the atom U^ars ujiun itself the 
•* stamp of the manufactured article.” Atoms 
are iu>l manufacturexl. but have evolved and are 
evolving. 

The Evolution of Radium. Of all 

the elem nts, the hist that radium 8ugg<*8ts to 
the mind is lead, unless, ind(H*d. the suggestion 
w*en* by contrast. Lead has long stood as the 
symbol for all that is mcKin and w'orthless and 
dull and unremarkable ; w hilst we know* radium 
to lie the most brilliant, the most valuable, and 
tncomiKirably the most remarkable of all the 
elements. Lead stands for something worm* than 
mediocrity, radium stands for uniqueness and 
genius. But in recent months it has actually 
lieen discovered that lead — almost certainly-^ 
has its place in that evolutionary chain of 
w'hich radium is the most remarkable link. 

But before we ask w hat becomes of the atom 
of radium, let us inquire into its own origin. 
We know that there is extremely little radium 
in the world, and we find that what radium there 
is is constantly being decomposed into simpler 
elements. Indeed, we can barely ui^rstand 
the facts unless we assume that, while radium is 
itself being decomposed, it is, on the other hand. 



being prodiK^ in son^ way or other — the the heavioBt atom we know, there iii no eon- 
amount of radium actually exiirtcnt at any one oeivable reaiion why it ahonld be the heavteHi 
time being determined by the comparative atom poaaihle. Indeed, it haa bi^en augmted 
ratee of theae two proceflaea. We now, indeed, that we muHt go back in thought by auoeeeai^ 
haye every reason to believe that radium itaelf stages to a }ieriod when the w'hoie universe was 
is the child of uranium — wherein lies the import- one atom. 

anoe of the fact, upon which we have insisted. Yet if we have difficulties in this dinn^tion, we 
that the atomic of uranium is greater than have difficulties no U*ss in the other dirct^tion. The 

that of radium. These two elements are asso- atom of lead is extremely henvy and complex, 
ciated with one another wherever they are Why should it Iw the last 8tagi‘‘ in the pnanw 
found ; and not only so, they are associated in which “ liegan ” with uranium. No one, indited, 
a constant ratio. This ratio is determiniKi now thinks that it is the last stage, and by some 
entirely by the relative life periods of the uranium it is thought that the clement silver, which is so 
and the radium atom. (H>nstantly found in association with lead, may 

Radium And Lend. As we have represent the* next most striking stage in this 
already seen, the so-called Aljiha rays of particular sc'quencH* of atomic evolution. But 
radium arc now known to consist of material in this direction also, wlicit* d(H>s the process 
])articles, each of which must be regarded stop ? Are we to suppose that the universe 
08 an atom of helium in a state of g^at b^an as one huge atom, and that its last stage 
excitement and activity. Now* it is obvious will be represented l)y the breaking down of all 
that the radium atom cannot continue to lost* an atoms into what we now l>elieve to bo the 
indefinite number of these* immature* atoms of common constituent of them all, the electron, or 
helium without itself undergoing certain changes. <K>n>usc*ic, of nc^gative clcH*tri('ity ? 

In fact, the radium atom is changed. When it Helium. However IIichh* thingM may lie, we 
has lost one atom of helium it is no longer a must at any rate study, so far as is possible, the 
radium atom, but the atom of another element. remarkable element helium, wbit^h is so ixisi- 
It is now* believed that each radium atom is tively known bi Ik* a product of ibc decomposi- 
capable of losing in Huc(*ession five atoms of tion of radium. When the sjiectnim of the 
helium. At eacm stage it is a different and protulterane<*s of the sun was first studied, 
definite product and must receive a different it was found to indicate the exisUmoe of an 
and definite name. (These nami*s have not yet element with which chemists had no acquaint- 
been quite agreed upon, but the rc*ader may ance. But it was sulwK*quently disctivered by 
have heard of actinium and iiolonium, the latU;r Sir William Ramstw that this same element is 
having been named by Madame Curie after her present in a ran* Norwegian mineral which has 
native country. It is now' seen that these names the name of olevite ; the elem<*nt is now known 
must apply to various stages in the transmuta- as helium (from (In^ek htlws, the sun). Thirty 
tion of the atom of radium.) And now* wc come years elapsed LK^twc*cm the discovery of helium 
u|Kin the extraordinary (conclusion, apparently in the sun by the late Sir Kdward Krankland 
beyond all dispute, that when five such helium and Sir Norman IxM^kyerin IKfiH and Sir William 
atoms have left what was originally an atom of Ramsay's demonstration of the cxistenoo of this 
radium the atom left behind is none other than element upon the earth. ThisistheoncMubstancN* 
an atom of lead. Such is the ignoble end of a which Sir James Dewar has b<*en unable U> 
brilliant career. liquefy. He writea : ** It has been expanded 

Origin of Radium. It is obviously not from a firessurt; of SO to I Ob atmospheres at the 
correct, however, to use the jihrase, ortgi- U';m(>erature of solid hyclrogcm without the least 
nally an atom of radium." for we know indication of liquefaction Using perceived, al- 
that the radium atom, large, heavy, and though in this eonnection it must U^ rememlmred 
complicated though it lie, is yet none other that its exceedingly low mfractivity would 
than a decomposition pnaluct of a heavier, rcndc^r small drops of the liquid forming in the 
larger, and still more complicated atom — that gas near its critical point very difficult to see. 
of uranium. What are we to say o this ? Is It may, however, be said without much doubt 
the uranium atom also only a temporary product that helium has U'cn cooled Ui 9 or 10 degn^t^ 
of an element consisting of atoms yet heavier absolute (204 or 203 degrees below *ero centi- 
and more complex than its ow*n t This, indeed, grade) without sign of liquefaction, and the 
seems highly probable, though no such element inference is that its critical point is below 
is known. But it is not easy to see where we 9 degrees absolute. This means that its boiling 
are to stop in the speculations which these new point is about 5 degrees absolut#, or one- 
discoveries have suggested. Though uranium has fourth that of liquid b 3 rdrogen." 

Coniinued 
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9moond • hmmd llAclilaM. A wonl 
fMj be Mud *boat eeoond-hand typewTiters. 

‘ OooMionally these mre more expensive then 
« new macditnes owing to the imperfect state 
of reptM, The lady who buys a second-hand 
typewriter is usa^y wise to patronise one 
of the tjrpewriter manufacturing firms, or. if 
she buy it from an outside dealer, to have it 
examined and certified to he in thoroughly 
’ good order by the makers. 

It is not our purpose to discriminate l)ctw(*cn 
the respective merits of the many typeaTiters 
put forward as the best on the market. Hie 
purchaser must decide this point from an 
inspection of the machines themselves or from 
perusal of descriptive literature, which every 
manufacturer is only too pleased to supply. 
But it is a point worthy of note by anyone 
purchasing a typewriter for use upon many 
different classes of work that machines of the 
t^jie of which the Hammond is the l>est known 
afford the facility of chanring from one style 
of lettering to another by tne men* withdrawal 
of one type shuttle and the insertion of another, 
an operation of only a few seconds. 

The accompanying illustration shows a repre- 
sentative variety of typs reduced to two- thirds 
actual sixe. With any make of typr'writer 
the purchaser may have the design of typ.* 
preferr. d. The |jarticular styles shown are 
from the Hammond machine. 

Office Furniture. Besides the type* writer 
each operator must be provided with a desk 
and a chair, the joint coat of which need not 
exceed 50s. A smaller sum may Ik*, made to 
suffice hy purchasing only a couple of small 
tables and a few chairs, which may always be 
bought very cheaply second-hand. Other items 
of capital expenditure are a car|K*t or other 
floor covering, a stock of paiier to the value of. 
say. 20s., some carbon duplicating paper, say, 
and the office stationeiy necessary in any 
business. The duplicating department, which 
should be pushed, will entail the purc!hase of 
apparatus. I'udoubtedly the Ronoo or Rotary 
Neostvle is the best machine for such work, 
but its cost is high — from £10 lOs. to £17 ITs., 
and the beginner w ill lie satisfied w ith a machine 
like the mimeograph which, with accessories, 
costs £2. The office must he provided with 
a good dictionary, hut one may he purchased 
for 2s. fid. If it be found that technical or 
scientific work comes in regularly and in fair 
quantity, a technical or scientific dietionary 
may be required. It is essential to have boou 
of Inference to check uncertain orthography. 

! Then, if translation and copying in foreign 
' languages he a department, a set of English- 
i foreign dictionaries must he bought. 

Staff. The woman who opens a typewriting 
bureau will, unless she be fortunate enough to 
begin with a very good list of regular customers, 
find that two aasistant operators are capable 
of overtaking all the work she is likely to 
secure. At least one most be a cajole 
stenographm*, as demands will oocasionally be 
■mde fm* one to he sent out to write at some- 
' one’s ciietatioiL 


Young rirls are often taken into typewrriting 
offices as ioamers. and the practice enables the 
jwoprietjvss to secure service without salary 
expense and m return for tuition. Indeed, it u 
common for learners to pay a premium of £5 5s. 
to £10 lOs.. hut it is somewhat difficult for a 
novice in proprietorship to secure premium 
pupils. An intelligent learner should in six 
months acquire expertncsis in the operation of 
a typewriter and moderate speed in shorthand, 
thereby becoming entitled to a salary. She sliould 
at the same time have attained a good know- 
ledge of secrtdarial and general office work. 
During the first two months of her tuition she 
w*ill, however, prove of little practical value in 
regular t 3 rpewriting work, where experience is 
essential, and it is uneconomical to trust too 
much to such assistance. 

Copying. The copying of manuscript is 
usually the chief business of the office, and is 
the least remunerative class of work undertaken. 
Even at the prices gi\'en in the table w^hich follows 
the profits are not if fair w'agt*s In' paid to 
the typists employiri. Some expi^rt operators 
can turn out l.(MX) words an hour, hut this speed 
can never maintaim*d for an entire working 
day. The average amount of work for an ei^t 
hours' day is from 4,000 to 5,000 words, according 
to the clearness of the copy and its nature. If 
an oiierator cannot do this quantity she is not 
entitled to claim to he a fully-qualified typist. 

Mimeography. The manifolding of circu- 
lars hy the aid of a mimeograph or other manifold 
machine is far more remunerative than ordinary 
copying w'ork. An on.*rator can easily take on 
200 to ;100 oopit*s an liour after the stencil sh(*ot 
has been typeal, and at the priests given in the 
list this jiays very well indcfocl. This department 
should lie pushtnl on every possible occasion, 
and by impn^ssing the arh'antages of mimoo- 
graphtal circulars up<m cuMtomors. much work 
which would otherwise issue in printer’s typf^ 
in^ he secured for the typirwriting office. 

*rranslatioii. It is desirable and fre- 
quent that translations to and from Knmoh and 
(jerman should be cxiHiuted in the office either 
hy the principal or hy a qiialifii'd assistant. 
It is. however, unusual to translate other foreign 
languages in the officxi, but to send them to 
regular translation bureaux. Many typewriting 
offices whose propricUirs profits to do such work 
in the office merely send it to a translation 
bureau. The usual practice is that the transla- 
tion bureau allows a discount of 25 per cent, 
from usual retail price, and this proportion 
represents the profit of the tyjie writing offioc. 

Shorthand Worh. The shorthand don^t* 
ment of a tjrpewriting office is another fairly 
lucrative branch, if prices recognised as standard 
and given on next page, be maintained. The work 
is paid for by time, and the auanVity possible in 
a given time depends upon tne spo^ of the dic- 
tator rather than upon the ability of the steno- 
grapher. The assistant sent to record dictation 
sho^ always be able to work up to the limit 
of the customer’s speed of speaking, tor nothing 
disaatisfies the latter more than a stenographer 
lor whom he has to watt. [See SfionTitAiin.] 
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Prices. Ihe untisl ehargi^ for the vsnoos 
olaMAM of work undertaken m good offices are 
on the following scale : 

TYPEWRlTIXti AND HHdItTHAXD. 
and Hoiffiiiflr D<k-u. I ,, , , 

gpeotfic'AtioiiH, and 1*^ * Ji , 

Oenoral 5^|»ying J 

(/'arbcm HMlf-pricc' t<.|» cf<»in'. 

.. ofBri.fijiiaJ>n.H I jj 

Work * 

HoIaikm* 8hM<t4« oiifi TH>»ul«r i ^d. rwr ftiUo. 

W’<»rk ^ * 

AiitiiorM* MS. ill fiif i 1 h. !kl. |K*r l,0(K> 

ft,000 wordu aud 4»\ rr .. f word**. 

T*"'””" "Ml"- 1"-'- i.«o<.»..nu. 

ov«f worda ' * 

f 6h. jK-r Aft of 18 

1»)h>’ji I Ty|M*writtfn 4to 

V pHK(‘M. 

after IH pp ad. |»fr page. 

AfUifw’ PartM 2d. ,, 

Typing from Foreign Lun- ] 
guap'M fniiii ' ' 

1 2rt. fltl. |M*r hour. 

Hire of Mttohiiif \ulh TvpiwI i tt<i. iM*r day, 

' i2 |ier 

of Miichiiif with 
hand WriU^r f.i.d Typint . . | 


(Hount lOa.m. tod p.m.; owrtiiuf hy urrungfiufut ; 
fuh fan* extra). 

Tyjiiug from liiotatioii iu ^ 

I'rivata Hoom on t)ie * 2>*. dil. iH*r hour. 

pramiMi'H - 

Sliorthfuid Writer <ui thetj^ 

proiniiHifl f ** 

TyiKHl Tr.iw.rii.1 <.f Short, j 3,, 
hanil NoUni . . . . Inuti < ' 

Addr<*HMmg FiiM'lope* and » From 7 h. tkl. p€*r 
Wrapiiera ( 

MIMFOiiHArHV. 

For n'jirodiifiug Ty|H'wriiioii c<»oii*H of Lottera, 
CiriMilarH, 8|MH<dlfultoiiN, Balniioe SneetM, tMo., eto., 
10-1,000 cupit*** from utio Htencil. 


No. of 
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F 
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a. 

a. 

£ 

H. 

a. 

£ 
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1 
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. 0 

2 
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0 
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0 

1 

0 

0 

2 

0 .. 

0 

2 

H 

20 . 

0 

2 

0 

. 0 

2 

a .. 

0 

2 

0 

»0 . 

0 

2 

5 

. 0 

2 

0 .. 

0 

a 

0 

40 . 

0 

2 

H 

. 0 

:i 

0 , . 

0 

4 

(t 

50 . 

0 

n 

0 

. 0 

a 

0 .. 

0 

4 

0 

♦ 75 . 

0 

;< 

0 

. 0 

4 

0 . . 

0 

.•S 

0 

BHI . 

0 

4 

8 

0 

5 

0 . . 

0 

0 

tl 

200 . 

0 

H 

0 

. 0 

0 

0 . . 

0 

11 

0 

.100 . 

0 

12 

0 

. tl 

la 

0 . . 

0 

10 

0 

400 . 

0 

15 

0 

0 

10 

6 , . 

0 

HI 

0 

500 . 

0 10 0 . . loo., 

Typiaji of SIoiumI, IKl. |H*r papv 

1 

4 
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THANSLAT10N8. 

From Kronob. German. Spaiittfli, 1 In. |wi»r folio. 

Poriugutw, and Italian . . f (72 wonln). 

Into ditto .. la. Sii. |ier folio. 

lnU» dittt* dilU» , . . . 2 r. |>eT folio. 

From and into Latin and Ort'ek /ram la. per folio. 
HuNAian and Orituitai Languotf^ . . By arrangement, 
8{vMuaI IVrma arranged for iaige qxiantitioa of MS. 

T^ptiarUing 


It must not be Msumed that these chai^ra sre 
general They are often cut mereiles^ by 
those cBfpr for business. We have seen quotations 
for copying work at 8d. and even 6cL per l.OOB 
words. Usually, the qiuility of the work bears a 
direct relation to the prices charged, and the 
office that seeks work at any price develops into 
a sn'cating den of the worst type. 

Scope for Enterprise. Another class of 
work has yet barely entered into British prac- 
tice, although it has a not imimportani vogue 
across the Atlantic. This is the dictation into 
the phonograph or graphophonc by professional 
and business men. But it has entered into 
British practice, and its advantages are bound 
to carry it into favour. By its agency the need 
for the presence of a shorthand writer by the 
side of the dictator is obviated, and this is no 
small recommendation. We l^elieve that then* 
is a field for enterprise in taking up the typing 
of matter thus recorded. 

The man who dictates into a machine must 
have either an Edison commercial phonograph, 
which costs £15, phis 12s. 6d. extra for a recorder, 
or a (^)umbia eommerical graphophone, which 
may lie tsiught for £10. With the former 
machine, an apparatus for shaving the cylinders 
is provided, but with the latter £5 extra must 

paid for a shaviqg machine, so that the costs 
of the respective outfits are practically equal. 
It may W noted, however, that, with the grapho- 
phone s<*parate outfit, the recording cylinders 
may lie more effectively cleaned than with the 
alternate apparatus. Recording cylinders cost 
Is. (kl., ana take almut 700 Mords each. They 
may ho shaved and n*-used some 40 times. For 
office use two machines are necessary — one for 
the dictator, and one for the typist, as either 
machine is too weighty to be transported con- 
veniently. The typewriting bureau, where the 
neoessaiy machine is kept, is open to overtake 
the typing of matter recorded upon the wax 
impressions, and it seems certain that there will 
Ih‘ an increase in the demand for such senuco 
iu the near future. 

BualnoM Methods. Little remains to be 
said about the methods of business. Neat cir- 
culars, intimating the opening of an office, and 
indicating the scope of the work undertaken, 
ought, of course, to be issued to likely customers. 
If the office lie in a large office building, good 
may be done by making regular morning calls 
upon every individual or firm likely to have 
work. The worst tliat can happen is a refusal, 
}>oUte or the reverses according to the breeding 
of the individual addressed. Accounts should 
be rendered whenever any work is done, or, 
if to regular customers, weekly. .Work is 
often secured by advert isti^ in literary papers. 
Authors' work is usually desirable, being strait- 
forward and very often in good batohea. 
eofMsfvded 
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By W. E. GARRETT FISHER 


*T*H£ hiftory of the eerth through uncounted 
^ ages is written in the stratified rooka. It is a 
most fasoinating story, and there are few occupa- 
tions which give the geologist greater pleasure 
than endeavouring to add a new chapter to it. 

Thus, for instance, he finds that seams of coal 
generally rest unon strata of shale or clay* which 
are thickly fillea with curious branching objects. 
A happy guess identified these as the roots of 
fossil trees, while we know that coal itself is 
the remains of vegetable matter which has lost 
nearly everything but its carbon. The inference 
is plam — that the layers of clay or shale represent 
the soil in which an ancient forest grow. At the 
same time we know that this clay or shale itself 
was once laid down at the bottom of a sea or 
lagoon, since it is arranged in layers such as we 
know to be due to the deposit of sediment by 
water, and often contains the fossil remains of 
marine or lacustrine organisms. Bui in many 
places, as we drive our shafts into the ground, 
we find one coal seam lying upon another with 
intermediate layers of clay or shale or sand- 
stone, until the whole thickness of the coal 
measures may amount to many hundreds of 
feet. We can then reconstruct the history of 
this part of the earth's crust. 

Fallen Forests. Once a sheet of water 
rested thmre, far below the present surface. 
Rivers brotight down sediment which they 
had abraded from the distant hills, and spreaci 
it over the bottom of the lagoon or sea until 
the bed rose above the water, and became 
land dry enough for the growth of primeval 
forests. For cimturies these forests grew and 
nourished, and loaded the ground with rich, 
carbonaceous products of their fallen trees 
or shrubs, until the ground again began to 
snbslde by the slow movement of the crust, 
and the water overflowed it once more. At 
the bottom of this new lake the trees fell and 
decayed, forming a carbonaceous bed ultimately 
to be eonverted into coal, which was again 
covered by the sediment brought down by new 
rivers. After the lapse of freab sm the ground 
again emerged from the water, whether by the 
accumulatian of river-bome sediment or by the 
actual elevation of the land by internal forces, 
a new forest grew up, and the wonderful cycle 
was repeated ; and that not once, but perhi^ 
a score of times, until a rich coalfield was storw 
up against the needaof twaDtieCh-ceotufy man. 

Almost every ptft of the earth's enist tells a 
stonr as mteresting, though not always as clear 
as this. In the remaining pmtion of our course 
it wffl be our businemt to show, first, how the 
sedbnentary recks were moulded into the shape 
that gives character to the landscape ; and. 


Hccond, how the history of the earth may be 
read in the innumerable strata which have boon 
deposited by water and other agencies since the 
beginning of the world. 

The MnKIng of the Earth’s Crust. 
The various agencies that have now l»een 
described account betw^een them for the slow 
and painful architecture of the earth's crust. 
The limdHcape as we now behold it is the outcome 
of a balance betwtien numerous and often con- 
flicting causes. It has been moulded partly by 
the steady shrinking of the mrth'H crust and 
consequent production of wrinkles on the face 
of our aged planet, partly by the chiselling effect 
of the various agencies of denudation, and t»artiy 
by the mfiuence of life in all its forms, covering 
hill and valley with a veil of vegetation, and 
helping to break down the angular surface of the 
liatTcn rock into the rounded contours of fertile 
soil. 

By far the greater part of the vUible surface 
of the earth's crust consists nowadays of strati* 
tied or sedimentarv rocks, which, as we have seen, 
are derived by the work of various superficial 
agencies from the imeous rooks. Originally 
these sedimentary rocKs wore laid down, mostly 
on the beds of Cakes or seas, by the action of 
water ; a few also, like loess, by atmospheric 
action ; and a few, like tuffs, by voioatiio 
action. But the great majori^ of s^imentary 
rooks are of aqueous origin. They wore origin- 
ally laid dow'n, therefore, in layers or strata of 
various thicknesses, which were roughly horisoo* 
tal, whereas at the prewmt day wo find these 
strata arranged in the most varied and irregular 
manner. 

Incline of Stretm. One may almost say 
that it is comparatively rare nowada 3 rs to find the 
strata lying parallel to the surface of the earth. 
A moment's thought will show us that if the strata 
still lay boriaontally, the whole surface of the 
earth, or, at any rate, of a large area such as a 
continent, would Iw covered with a single uni- 
form layer of one kind of rock. But we know 
that the case is ywy difierent. A glance at the 
geological map ot the Britiah Islands [s(M 3 
fro ntiy coe, wbicb is coloured in aooordanoe 
with the presence of the different kinds of rock] 
win show that it is far more complicated than 
any political map of the world. Within the 
compass of a su^gle day's work the geologist 
traversea a aoore of miforent reek surfaces. 
What this means, of course, la that, instead 
of the strata eontinuiiig to lie horizontally, 
they have been lilted, so that the surface 
of the earth conaista in groat part not of 
their fiat upper sorfacea, but cn their oaf* 
cropping ends. 
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SuccMMilon of Strata. Tb« ftndMit 
may (Miiilimme himielf with this statement by 
taking a number of different coloured papers 
or pieces of cloth* and laying them on the top of 
one another. If this packet be laid flat, it wiH 
repiesent the mode and position in which the 
various strata were laid down on the bod of the 
ancient sea. !Cm*h bod or layer of rock is 

distinct 
from 
(ho one 
beneath 
it, a 1* 
though 
t h e V 
may all 
eoin- 

JK>M*d f»f 
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mater- 

ialx. U’e mav, for instaiiee. have a Hi*rifw of 
layers of sanuHtonc, or an alternation of sand- 
stone with shale, or an intermingling of organu: 
strata such as inial seams, or a still more iHJin- 
plteaU*d niixtun* of strata. 

I^iacrh ls<J 4ir stratum corresjKmdH to a definite 
tHirtion of time in the development of geological 
history, during whi< h a eertain kin<l <if debris tir 
IfKtse material was lieing laid dawn, afterwards to 
Iki eonsolidati'd into cMunjiaratively harti n»ck. 
While the strata remain in tli<Mr original position, 
only the one on the top, whudi. of cM>iir8e, was the 
last to Ins laid down, is visibks. It is only by 
boring through Uie mass, as in sinking a well c»r 
coal flit, or in miiking a railway cutting, or 
when a natural section is macks by a river 
culling its go(gc\ or the sea undenuiiiing a 
cliff, that wc ksarn Uic natures of Uie tintlerlying 
strata. Hut it is <*vident that if w'c take our 
^iackta of sheets of fiafNsr and turn it on end, 
an oliservcsr looking fnim above will at oncer secs 
tlie whole sc'ricsH of strata exhi bi U mI to his view, 
'rim same will U* the case if. insU^ad of turning * 
the packtst cm end, wc lay it on a sloping desk 
and, with a sharp knif\ cut a horixontal sesetion 
through it. On the tlat huHiun^ thus produced 
thes variems sheets of paper, n*prc«s(mting our 
typical strata of sedimentary nxrk, are exposcKl 
in the some* order as that in which a vertical 
shaft would iiass tlmnigh them. Tliis is what 
has acduaJiv happimed in nature, and simplifies 
the task of the gi^olisgist 
The Strete Tilted. If it were not for 
Uhs fact that the strata had thus bemn tilted in 
most fsirta of the earth, we shoukl Iw cronfined 
for our knowledge of the eartli's crust to such 
ahallow acraUduw and txirings as man is able 
to make. At the utmost we should know the 
nature of the crust to (he depth of about a mile. 
But the fa<’t that the strata have ^en tilted 
provides us with a far greater range of know* 
lodge. For the donudi^ agencies which are 
over at work on the earth's surface havt^ done 
for the actual strata prooisely what we have 
done with a sharp knife to our imaginaiy' model 
Tho oontoum or wiinkles on the earth's crust, 
which we saw to bo a nooessaiy^ oonsequonoe of 
tlie farth's cooling and contraction, have tilted 
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the strata to very oonsiderabte anglea [74]. We 
can see bow this happens if we take a thiddsh 
paper-bound volume — a diristmas number of 
a magazine will do nicely— and, laying it flat 
on a table, press its edges towards one another. 
The result is that the middle of the book is 
elevated, whilst the separate leaves, which 
represent the strata of the crust, are throwm 
into a curved form [76], which, of course, 
means that they arc tilted out of the horirontal 
into an arch. 

Mountain Modelling. In this way the 
vast mountain range or tableland is formed — 
a wninkic or swelling on the earth duo to the 
contraction of the interior. The denuding 
agencies promptly get to work on this elevated 
ri'gion and gradually wear it down. If they 
were allowed to go on for an indefinite term, 
they would wear the whole surface dovm to the 
sea- level. But as even geological time is not 
intinite, these forces have succeeded only in 
wcNiring so much of the elevated part away as to 
leave what wo now call a mountain range — such 
as the Alps — which is chiselled into the most wild 
and picturesque irregularities of shape simply 
because its maU^rials w'ere not homogeneous 
but of varying degrees of hardness, and con- 
sequcmtly one part has been w^om awray faster 
than another. 

'flic details of mountain carving are outside 
tho neciasarily limited scope of this course, 
but they may be studicNl with the greatest 
interest in more elaborate textbooks, such 
os iSir Archibald Geikie's “ Scenery of Scot- 
land.*’ We need simply jKjint out that the 
history of all mountainou.s districts is one of 

{ (cneral t^lcvation of the surface followed by the 
ong HCNnilar process of mrxiclling due to the 
various denuuing agencies. It may be com- 
fanNi to the work of children making a snow- 
man. who first heap up a roughly spherical 
accumulation of snow, and then shape it by 
scraping away the unnecessary (arts. 

Remnantn of Ancient Mountains. 
Thus, our present mountain -chains, imposing as 
they are, do but represent the worn and wasted 
remnants of the huge elevations of earlier times. 




76. cBraruNo or strata (hyeit) 

This process has occurred not once but scores of 
times in the history of the earth, and the present 
configuration of its surface is o^y the last term 
in a vast series. Again and again vast regions 
have been elevated and carv^ away by the 
denuding agencies till they fell so low that the 
sea oveiffowed them. Agm they were elevated 
high above the sea-lei^ and again carved 
down, and this process has in some instaiices 



been ivptmted to oar actual knowledge five or 
aix at least. 

Tbe ^ETwlMtiag** Htlls. We may 

inter tliat this movement has taken plaoe ftir 
otteoer. If we think of the slow ohan^ which 
now ooonr among the everlasting hills/* which 
are practically tM same UMlay as Uiey were when 
Homer sang and Rome was represeotM by only a 
few poor huts, we shall get some notion of the 
vast and almost unimaginable sm which have 
elansed since the earth cooled down sufficiently 
to wvelop the seas and wateroonrsea which have 
been the chief agents in this work. Yet it is prob> 
able that even this incalculable space of time is 
but the smaller partof the a>ons which have passed 
away since the w^hole solar system exisU*d in the 
condition of s fiery nebula. Tlxat nebula itself 
may, according to a very proliable hypothesis, 
have been the product of an earlier collision 
between two stars, each of which may hax-e 
had its attendant planets as far advanced in 
the order of evolution as the earth is now. 
Science is impotent to do more than adumbrate 
su<‘h a |x>ssibility as this, the sc'riou.s eontem- 
pJation of which overwhelms the mincj with the 
sense* of its owm insignificance. 


expect to be the ease, since we know that they 
were originally laid down on a roughly horisontal 
sea- bod. Sometimes, however, instead of being 
regulariv tilted they have been crumpled into 
all kinds of bewiklering curves, in which case 
thiy are spoken of as being mw/orfed [ 74 ]. 

Arches end Troughe. The most 
common way in which strata havt* lM*on Ultt'd 
is that illustrated bv the experiment w*itli a 
magasine dcserilied above, wh<^* un'ssiiit* fn»m 
either end of the strata has raiseo them into u 
wide arch. In that ease (he strata at the two 
ends of the arch will be found to slope* in opfiohitt* 
directions [76], while as we travel fnun one end 
of the arch or dome to the cHmtre, we find that 
the dip of the strata is steadily diminishing, 
until at the «mtn* it is reduced to zero and the 
strata there are horizontal. If we go further 
on the dip is reversed in din<*tion and sUnulily 
ineixMiHes. Tht* surfac'c of the ground in many 
p!a(M*s has biH*n ehangiHl by thi* prt*ssiire eon- 
Ht*<nient on the mrth's int4*rtiat eontraetiitn 
into a scries of nrrheM, wliieli must clearly U* 
divided by riirr(*s(s)nding trowjhM, very much 
like the surfiiis* of the sea. In a (rough it is 
clear that the ehangeH in the ttip t>f the strata 
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Dip of Strata. The past histopr of the 
earth, so far as geology can read it, is w'rittcn 
in the strata of the semmentary rocks. We can 
study tlieso at our convenien(*e, owing Ui tbe 
already explained fact that in m<ist eases they 
have been tilted so that their ends, chiselled 
off Ijy the sub-aerial denuding agencies, reac’h 
the surface, where wo can study them at our 
leisure. These outcrops form, as it were, pagi^i 
in the great book of tbe geological recoid. 
They are numbered oonseeutively, so that we 
know the order in which to study them, the 
upper ones being the later. 

When we find a stratum or bed cropping out 
on the surface, the first thing that wc have to do 
after finding out of what kii^ of rock it is com- 
poaed is to see what angle it makes with the hori- 
soQtal This angle is called the dip of the strata, 
and it is measured Iw a simple instrument 
known MihedinomtUrfobe page 803], which ocm- 
sists of a graduated semicircle with a pendulum 
pivoted on its centre. Whenever we are able, 
as in a imUway cutting or a quany, to see the 
strata in section, we can measure their dip by 
holding the diameter of our semicircle Mratlel 
to a beddtQg plane, and noting at what mvision 
on the scale the pendulum then hai^. As a 
rule the apgle wl^ the beds thus form with 
the horiaontai is constant^ as we should 


w'ill la* just the (»p|)osit4* t4) in an arch. 

When the strata (Jip aw'ay from a e4*n(ral axis 
so as to form an arr*h. thi* structure is enll4*d an 
antidine ; when they dip towards the eentral 
line so as to fonn a trough it is ralltHl a Jijfnrlinr. 

BroKen Archea« Wc iwldnm find this 
compicfto Htructuix; now' in existem-e, since 
the an:h has usually lsM*n w'oni oway an<l 
the trough has htTcn fillcKi up hy *the pro- 
cess4^ of denudation and reefinsiniction wlii(*h 
arc always going forward. Bui we <'an recon- 
struct it in imagination hy sttidying the dtp 
of the strata. Where at tw<» [stints s(»inr 
distance apart we find beds of a similar rm-k 
cropping out on th4* surface of tlie gretund. 
pointing upwards and towanJs another, we 
see without hesitation that they once met each 
other in a vast dome or saddle ; if (Ik* dtp of 
the strata be downward and each side* towaixis 
tbe other, we infer that they actually me<*t at 
a point far bektw the surfaci^ lliis cur%'H 
arrangement of the strata eharacU^iiscat tic* 

r tter part of superficial sedimentaiy rocks. 

many places the curvature is more com- 
plicated and iit^lar ; the strata have been 
so contorted, as in many parts of the Alps, that 
they are actually inverted, or bent round so that 
one part of the aame stratum ties vertically 
upon another. But at) these more complicated 



fornui ci etirvalttra m dne to the Mine cftiiie» 
the betiding of the origiiially horaontel streto 
under UtenX preeeure. 

Outcrop mnd Strlko* The peri of e tUied 
eifatum which e m etge e at the procent eurfeoe 
of the ground ui celM iU outcrop. Where the 
Kireiuiii ti of ooneidenible width, thic outcrop 
fomu a long etreak, the direrikm of which is 
known as the strike, 'ilie strike is obriously 
at right angles U> the direction of dip. The 
width of the out(Tr>p depends nf>on the thickness 
of tlie stratum and its inclination to the horizon* 
tal, since the outcrop is a se^'tion cut through 
tlie stratum hy a horizontal plane. It may be 
rjnly a few inches in widtli, or it may tie many 
hundreds of In the latter case it is usually 

found that the stratum, though com|>osed of 
the same r«K*k throughout, is divided by a num- 
tier of fissure planf^ into a series «)f thinner 
strata, or lamina', each of M'hicli corresjKmds 
to a definite jM«riod of tlic time when the maU^rials 
of the ttxrks were lading deposit(xi. 

The Order of the Strata. One of 
the most important things to study in con* 
nation with Uie Mnlimcntary strata is the onier 
in which they wore dcjxisited. In the rare 
rases where the strata still imistirvo their 
original horizontal attitude, the lowest stratum 
must clearly lie tho oldest, and the appi*rmost 
one the most n*c*<mtly deposited. If tne strata 
have been tille<l <ir crumpUsI [77] they still 
pnwkTvo the same relative etironologicaronler. 
In rmler to find out from a series of strata crop* 
ping out on the surface of the cMirth whieli was 
originally tlie lowest, we havi^ simply to measure 
the clins'tion of their dip. Oliviouslv, the 
stratum which has its outc^rop farthest in that 
diriH'tion was originally the upisTmost and is, 
tiMTefort*, the voiitig(*st. As we walk in the 
opiMisite directum we are tracing the strata 
iMU'kwards in time. 

In this way we ore ouabUxi to say with 
entire certainty what was (he order in 
which eertain sedimentary rocks found 
in juxta|Hmition to one luiother were laid (_ 
tlow'ii ; and gisdogists liavi' lieon able to 
establisli a detiiiito and imhenmt history 
of tho earth, wliieh it w’ill be our business 
to descriUi in the toneliiding MS’tion of this 
eounu*. \W hav«5 already seen (hat the grtMvt 
majority of the sodimentary rocks ixmUiin fossils. 
'Fhem' rtMtiains of prehistoric ert^alures differ 
widely in ehtvra(*t<« and spix^k's, at^eording to the 
rocks ill whu'h they are found. This ^t has 
bo<m of the greati^t si^rvtee to tho study of the 
evolution of life, since the gtM>iogist is able to tell 
the biologist that certain roc^ks have invariably 
Im^ laid down after certain others, and, consi^- 
ouently, that the fossils found in the latter were 
the ancestors, or at least the forerunners, of 
those sssoeiated with the former. 

Owologlcnl Time. There is, unfortii- 
natdy, no absolutely certain method of trans* 
lating the geological ^emeof time into the terms 
oi human chronology. We can say with entire 
certainty that one stratum or set of rooks has 
been laid down before another, but we can only 
make rough guesses at the actual lapse of time 


whfofa separates these events. Some infereooe 
may be mwn from the rate at which we see 
certain kinds of rock, such as shale or sandstone, 
tieing laid down at the present day. But it is 
very dangoroos to argue that the s am e rat e 
existed in the remote past. ^ What we can be 
sure of is that the lapse of time represented by 
the formation of the f^imentary rocks was venr 
great. To take a siimlo instance, the carbonit* 
crous limestones of Western Europe are com- 
posed entirely of the shells and skeletons of 
minute organisms which lived in a long vanished 
S€«, and strewed their calcareous remains on its 
lied when they died and sank down through the 
water. This process went on long enongh to 
accumulate thousands of feet of limestone ; and 
at tho very lowest estimate, that must have 
taken many thousands of years ; yet this is hut 
one layer out of the immense thickness of sedi- 
mentary rocks w'hwb have been gradually accu- 
miilatou in the upper part of tho earth's crust. 
Tho geologist is probably well within the mark 
when he demands anything from one hundred to 
five hundred millions of years for tho slow un- 
folding of the earth's physical history. 

Joints. Tlie sedimentary rocks are not only 
characterised by the roughly horizontal divisions 
into strata, but by vertk’al fissures or planes of 
division, which are knoum as joints. These are 
robably due to (he strain which has been 
rought to liear ujion these rocks in the course 
of the shrinkagf^ of the earth’s crust. Experi- 
ment has shown that tho folding or twisting of 
tho ro(‘kM gives rise to joints, just os the strain put 
on the irc' of a gla(‘ier by its movement makes it 
crack into mimcrous crevasses. Igneous rocks 
prew'tit a jointed structuro as w'cll as stratified 
rocks, in consequence of tho same cause. Tho 
existence of thow? joints has a tw’0*fold import* 
ance to man. In tho first- place, they provide 
channels for the cireulatkm of underground 
wwler, which travels along these ciuc^ks in an 


Cvaa Loadon cUy. Ctelk. 



77. TILTKI) STR,\TA 


otherwise impermeable rock, and thus is enabled 
to contribute to those widespread subterranean 
efffX!ta which have already been described, and 
also to return to the surface in the form of springs 
w'here the configuration of the mund permits of 
this. It is also by taking advantage of these 
joints that tho miner and the quairyman ore 
enabled to perform their w’ork with a minimum 
of exertion. 

Division Plnnos. Stratified rocks, like 
flagstone and sandstone, are dividod into more 
or leas rectan^lar blocks by the double set 
of division |uanee which miersect them — 
the bedding planes w*hich divide strata hori- 
sontally, and the joints which are usually 
vertioaJ. In this way large onbieal blocks 
can be ouarried without much difliculty by 
taking aavantoge of these natural divisioiis. 
An ordinary bl^k of household coal illustrates 
both sets oil planes very well It is divkled in 



oii« dir«etioa inlo oompiurtttively fine Uunmo, 
which have nsiiaJl/ soft surfaoee and toil the 
finger* ; these aie bedding {danea, or plane* of 
•toratification, which were originally horiaontal 
or parallel to the dip of the coal team. At right 
angle* to them will be found jointt, along which 
the coal split* when struck with a poker : the 
face that exposed it rough and bright, and does 
not toQ the fingers. (»o^ coal will usually split 
along these two faces into roughly cubical frag- 
ments. The picturesque craclw and castcllatm 
structure so often seen in sandstone and lime- 
stone districts are due to the splitting of the rocks 
by meteorological action along the lines of jotnlH. 
I^eous rocks are traversed by one set of divi- 
sional planes only, the joint*, ^us, the quarry- 
ing of a rock like granite is attended w'ith greater 
diniculties than that of the stratified rock, as it 
naturally tends to split only in one direc*tion. 
The remarkable columnar structure of basalt as 
seen by tourists in the Giant's ('aiiseway |si»<» 
page 1U()8] and the ('aves of Stafia an^ due to 
jointing. 

Cleavage Planes. Clmmgr uhich 

we have already dt*scribcd as is'curring in 
minerals, are a third set of divisional planes 
which have been induccnl by severe and long- 
c'onttniied pressure in certain r<K*ks. It is must 
perfw'tly seen in slates [see pagti Ki55]. whkdi 
(?an Ik; n^ily split into thin plates along the 
eUiavage planes. Some ignexms ro<’ks like the 
felsites show well-inarketl cltKivage planes, 
which enable them to U; readily split up inlo 
Hags for paving. 

Then* is another kind <»f division in iXK^ks 
which has lieen caused by movements of the 
crust. This is known as a disiorution, which is 
simply a fraetiire extending for some distance 
tbrouj^ a mass of rock. Where the dislocat km 


comnsts of a simple crack In tho rock it is 
known ** a fUmtn. But in Ute majority of eases 
tlM fracture ha* been aecompanied by a vertical 
^placement of the rocks on one side of it, and 
it it then known as a fauU fsee page 13A21. 
Where the fault occurs in stratifica rocks, the 
strata on one side of it no longer conform to 
those on the other. They ha\'© been moved 
bodily up or down, and the result is tliat they 
no longer join on to one another. 

**Faulta** and EarthquaKaa. Faults 
of this kind usually lead to \^’(V(kening of the 
crust where they occur, and often play lui 
important pari in IhejoetMirnMiee of earl lupiakt^H 
or volcanic action. 'Ilic n^ason wliy tlie distrrt 
of ('omrk* is pcH^iiliarly subjtK^tcHl to mrthi{uakes 
is that it lies upon the great fault of iVrthsbir*'. 
Fault 4 an' very important to miners, Uvauso 
when* one occurs the coal H<*uin or vein of 
iiietalik* on* H4*t*mH to come to a sudden t*nd. .\k 
a matter of fact, it has Ikkui shifttHl i»odjiy up or 
down, and mum* gf*o1ogiciil knouhnlgt* is tiiH'es- 
H;irv in order that the miner may kiimv where to 
Imilc for its continuaiicf*. A lault may Ix) a 
vertical dml(K*atioii. hut it is usually iticliinxl. 
Its inclination fnuii tlie verti(*a) is known an the 
hadf. and the amount of \u>rtu'al diHphu*ement of 
the strata on either side is known as the throw. 
In the cam* of the vertk'al fault, there is no 
lateral diMplai*<*incnt of the strata, hut if the* 
fault Ik* inelintHl, it will Is* m*en tliat the 
Uteral displacu'inent may 1 h* very eonstderahle. 
and its extent de|M*ndH Imth on the throw and 
the hade, 'rhe strata on each sidt* of tiu* fatilt 
pn'serve their n;hitive |H>siti(>ns, luid when (he 
niifle and the throw are iNith kmmn, it is an 
easy matter to calculate where the (*untinuatice 
of the lost siuim or vein may be for. For 

further chdaiU the student may bo referreti to 
the course on Mining. 


Voniinued 
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SERVICE POOR LAW APPOINTMENTS 

14 PottttOM on the Non-resideot nod Rettdent Steffi. Clerks, ReUerins:, end 

3“ Medical Officers. MasUrs, Matrons, Nurses, Attendants, Stordceepera 

fM«» 

By ERNEST A. CARR 


ClerK to the Guardlnna. This, the 
fon'intwt offiee on the Poor Law Ktaff. may fairly 
lie e<»in(»areci in tnon> Uiitn ont reH|N'<'t with that 
of t4»wn clerk. Like the latter official, the clerk 
to the ^ardiana in at once heail <»f the exwutive 
and advtaer to hin authority. In Iwth capacities 
hia dutiiMi are very imi>ortAnt. It must lie re- 
memU*r(*d that tm^ iKmrd of guardiann in an 
aamxMation of amateur adniiniatratorH ; and that 
while its meml>era are for the iiuiBt part prop<‘rly 
e(^tiip|KHl for their taaka, inntanc^c'it of firejudicc. 
iniaconccivcHl |K)wcrH, and niiataken xeivl arc not 
iinknoHD nmonjt them. Xaturally, the difficulti<*H 
ariHin^ in the adniiniHtnition of poor relief are. 
in the main, lepal. Thin work ia governed by a 
<*omplexity <if Mtatiiti^H, l^^fNral Government Jk)ard 
ordera and cimilam, official pr«?i-edenUi, and 
decidml caHCM ; and with the rink of aurchargoa 
alwaya ]ircaent, it ia a n^famHible and difficult 
taak b) pilot the la>ard in safety through ita many 
fiinctiotiH. Tt» lake but a aingle inatancHs the 

a iuwtum of “ Mtlemenla “ — which conaiata in 
etermining the pariah or union to w'hich a 
|miiper ia fwofsTly chargeabh' — prtitenta Home of 
the knottiest problema that ever gladdeni^ the 
heart of a lawyer. 

The Nea^ for a Legal Traiiaing. 

Ifence it in that some sort of apeH'iaiiacHi legal 
training, whether proh»aHional or not. ia almost 
aa indiapcn.snbic for the fKmition of clerk to the 
guardiaiiH aa a wide ex|H‘rien('C of Poor Law 
iiu'thmia and }>rm‘tice. We may rank a» next in 
imiKirtance a thorough knowknlge of rating and 
aHHeaameiit work. During recent y<’HrH there luu» 
lHH«n a growing tendency on th<» part of the 
autlmritieH to aelect for their leading offieial a 
H(»licitor or barrister who ia well vera<*<l in each 
of the aU^ve rctpiircmeiita. but the pro)H)rticm of 
prob^aionai men in the aerviee of the guanliana 
ia atill Kiiiall. ’Phe ap)H>inttnent lately made by 
the York Ibmrd atTrea to illuatratx* the class <>f 
training that ia likely to ataiul a candidate in 
gotui atcail. The nn'ord of the officer Bclwtinl as 
clerk includetl 1 1 years sfamt in a aolieitor a office 
and ir* years’ valuable expedience in the aaacaa- 
inent of property and the details of rating. 
HcquirtHl in the double capacity of aasessor of 
income and aaaiatant overswr. 

The Rest Training School. A eebsus 
of guardians’ clerks throughout the coubtrv 
would demonstrate that the majority them 
qualified for their positions by yt»ar8 of aervict* 
tinder the guardians in the capaiuty of assistant 
clerk. The best sch<x>l for candidates is to be 
found in the office^ of a clerk to the guardians of 
a busy area who is himself a solicitor. A stern 
critic of our Poor Law service has complained 
that ** the s>*stein of hereditaiy succession often 


prevails in it, as in the case of French exc<m- 
tioners under the old r^ime.’' Local inOuenoo 
certainly counts for a good deal sometimes in the 
contest for a chief, although exerted in the direc- 
tion of official rather than hereditary success ion. 
But the Poor Law service is not the only one in 
which the reversion of the leading role oftenest 
falls to the understudy. 

Salnrien and Emolumenta. As is 
inevitable among authorities of such widely 
differing imiortancc, the remuneration of clerks 
to the guardians varif^s greatly. In a small rural 
union the salary is usually fixed at a figure be- 
twmi £180 and £300 a year. On the other hand, 
in a busy city or a metropolitan union it may be 
anywdicre within the limits of £400 and £1,()00. 
The clerk to a northern London board, for 
instance, has received first £500. then £650. and 
afierw^ards £850 a year. Those amounts, how- 
ever, covered the salaries of any assistants em- 
ploytHi by him. In this ri'spcct there is a good 
deal of diversity of practice, some guardians 
paying an inclusive salary, out of which the 
ex|H»nseH of an office and staff have to bo de- 
frayeil. others providing office accommodation 
or clerical asMistance only, and yet others fixing 
a stricflv personal remuneration. 

The a^'tual salaiy' attached to a clerkship as 
such seldom represents tlie full fruits of the 
position. The clerk of the guardians very fre- 
qiumtly holds w‘vcral minor appointments in 
i^diUoii. the rt*wards from which add con- 
siderably to his income as clerk, and may even 
double it. Thus, in the Ix>ndon union already 
referred to, the total emoluments enjoyed by the 
clerk as an officcT of the guardians are as follow : 

£ 

Clerk to guardians , . . . . . 850 

Clerk to assessment eommittee (average) 400 

Suficrintendent it^i.strar 3,50 

Ketuming officer at elections (average) 25 

£1,625 

The first tw’o items include the salaries of 
assistants. 

Similarly, the clerk to a small provincial union 
at £2(K) a year receives approximately an equal 
amount as superintendent registrar* of births, 
£35 a year for his services under the asseas- 
ment committee, and, in addition (being under 
no restrictions as to other work), is clerk to the 

li>cal district council at a salary of £255 a 

total income of nearly £700 a year. It will be 
evident therefore, that the office of guardians’ 
clerk is often a very lucrative one. 

Anaistmnt CterlU. The staff of sub- 
ordinate clerks is small. It ranges from a junior 
at £40 or £50 a year up to the first assistant clerk^ 



wboAe pay oiay roach £350. but is more often 
between £150 and £275. The number of inter- 
mediate posts is naturally (let4snninod by the 
importance of the unkm. Concerning the pro- 
sp^ts of senior aaoiatants Uiere is nothing to add 
to what has been said in discussing principal 
appointments. Their practical training should 
have special reference to Poor Law accounts 
and the law of settlement and removal, and can 
be gained only in a guardians' office. 

The Rellewiag Officer. '*Tlic pivot 
of a well- administered Poor Law.'’ says a dis- 
tinguish(*d authority. is an intelligent, sympa- 
thetic, and high-minded relieving officer.” With- 
out undervaluing the services of the indoor 
staff, most persons who are in touch with the 
difficult problems of poor n^lief will be incliiuHl 
to echo this dictum. 

The peculiar importance of this public ser- 
vant's duties is explained by the fact that he 
has to investigate the cases of all applicants 
for relief and to lay liefore the lioard or com- 
mittee a re|>ort of their health. circumstaneeH. 
character, and aViility to work. The guardians 
ftorsonally know nothing, ns a rule, of the facts 
concerning these applicants. 'Plicy rely on their 
expert to ascM^rtain lho«* fa<'ts ; and ujsm his 
report and advice their action in dealing with 
eiM*h requ<*st for aid mainly and nwcssarily 
de}>enda. Now, the essence of effective ndief 
is a wis<' discrimination l»etwf<'n the various 
elasses of applicants. Tlie indolent and vicious 
must l>e sternly dealt with, the unfortunate 
aided, the infirm provided with a shelter — 
always avoiding the extinction of self-reliance 
and the fostering of a pau^ier spirit. If, there- 
fore. the relief administered is to prove helpful 
and not harmful, the relieving officer must l>e 
a shrewd, kindly man, neither cnHluloiiH nor 
routine-bound, and hia refiorts must la* full, 
impartial and su^estive. 

An Official Mmn«of«nlUworK. Tlie 
relieving officer, with or without assistants, 
is generally placed in charge of a Poor 1 .aw 
district, within which he must reside. His 
duties, which are regulated by orders of the 
central authority, are of a very variexl charactor. 
In addition to the W'ork already mentioned thf*y 
include the granting of U»m|)orRrv relief in 
urgent cases, and of provisional orders for the 
workhouse ; placing lunatics under restraint, 
and transferring 16 their place of settlem<*nt 
paupers belonging to other unions. He haa also 
to call in the district medical officer and nurse 
when occasion arisee, and to take out-relief to 
the poor who are too ill or feeble to call at h>s 
office for it. 

Quallflcatioiui. Ko officially recognised 
school of instruction for these posts at present 
exists, and the majority of canoidates enter the 
service without any real knowledge of their 
work, pickinr up such information casually 
snd pieoenieu after appointment. There are 
many objeetiotts to this method, and it is 
fortunate that the School of Sociolo^ and 
Social Economics affords spectsl fseiltties en- 
abling a woold-be officer to lestn something 
of his duties beforehand. It is hoped that the 


Seliofil will noun lie auihtirisiHl to issue t^ifiostes 
of pt\iHcieiH''y. In the alisemo of any such 
instruction tne best training is sffordcMdl by a 
subordinate or assistant position under an able 
and xealotis officer. 

Candidates are usually r«**iuired to be o\er 
2!i and under 40 years of age. the iipjMT limit 
being sometimes reduced to 3.5. A mtdical 
examination is generally compulmuy ; and as 
relieving officers hold monty of the guanliiuis 
in trust, a common comlition of aptuiintimMit 
is that security shall U' found in £ltK). 

Rntea of Pny. Sii|HTinlendent iHiNiiioiis 
command from £220 to £2,50 a year and OA^ea- 
sionally £50 monv A]iart from thm'. llu* range 
of a relieving offit'cr’s eamiiigs lies within the 
limits of £100 and £200. A post of average 
value would oommeniN* with alkiut £120 a year 
and advance to £].5(t or a little inonv Ixmdon 
salaries, however, an* on a slightly higher 
general level. In the City, for itiNtatiee, diHtric^t 
itdieving offieers begin at £100 and risA* to £2«Ht. 
i>n the other hand, a gtsal many rural iNianls 
an* unable to pay more than £H0 or £011 a year 
for ndief work : but in sueli A-ases the officer s 
income is uHually raiw‘<l Ui aUuit £12.5 at K^aKt 
by otbtT emoluroentH. Tbt*se include the ii)e 
|MiintmentM of n*gistrar A>f birlliH and denllia. 
vaccination offitM-r, and colltH*U»r to tlu* guanlianH 
— all of them ls»ing Poor l-aw jKiHtH. ami a hiiimII 
Hti}a*nd Isung attm*hfHl to ea<'h. (’nntlitlalt's 
without previous knowledge Aif relief w'ork must 
generally Is* content t<A eiit4*r ns asNiatant 
relieving officers at £H(i or £1(KJ a year, until 
qualified by experience for a U'lO^r pmition. 

Othur routs. In busy distrielH. separate 
appointments are generally moile to the |K>sts 
of colliH*(or and viieeinntion officer. The 
eolkM^ior in such caws usually nveives either 
10 yier cent, of the suras be re<*overs for the 
guardians, or a fixfHl salary (»f I'PHi or £120 a 
year and a commission of five |K*r cent, in 
addition. VaccinatiAUi Aiffieers an* y»aid for each 
easA* of suecAstsful vHA*eination according tA» a 
scale of fees prescrilied by llu* 1 .sach 1 (b)VA*mmctii 
Itoard. rnder a Iy»ndAm Imarrl of guardians, 
such ffH*s may amount tti £PM> a year or mort*. 
Officials of these two gradi^ arc frcA|UA*ntly 
allowed U> und<*rtak(r othiT work during tliA'ir 
spare time. 

Diutrict Mudicul Officer. In f>rdcr 
to make complete our survey <if the PASir 
Law service, it is necessary to n*fcr t<i the 
district medical officer, better known among 
his patients as the parisli doctor.” This is 
a non-resident post, the kK*al pnuq it toner whc» 
holds it being requiriMj, in return for a fixed 
salary paid him by the guardians, to furnish 
the poor of his dtstricl with medical treatment 
and drugs. Extra fees are prescribed \ty the 
Local Government Board for certain, operations, 
and there may be special charges made for 
child-birth cases, and for cod liver oil and other 
costly medicines sapplted. The remuneration 
paid is never very eotisiderable, varying from 
a purely nominal sum to £150 or so yearly. 
Bat many a stnigglinc young medical man Hnos 
hia sheet-aiiohor in the £S0 or £100 a year be 
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iieMiTetMp«iM<loctOf ; $aAwmmm Homidk* 
iiii^ ptMlHioiieiv do aot diidal^ 
to their ittcomei. 

iuStMt Oertolft 

meiiti <Mr oBoirittOli n^ooniMttf tlM ealariee 
^ ii fijWtwr dtot> ol Um gnorcBaiie 
i«d he ft rule the 

InMNr i^ eve j^rofMbd wMi free ntio&e, 
leffthhed ot ni^miihed ftpertmente, lidite end 
wadiiiif* Hfttrotti, mime, porter*, end etteiid- 
ftiiti are aho eotiUed to Uiair tuulorms ; and in 
many inftanoee the enbordinate officers have 
ti^ option of an anntial allowance of £3 or £4 
in lieu of intoxicants. The lodging acoommoda- 
tion proTidod varies in value with the status of 
the cwial The scale of rations is fixed in each 
parish or union by the guardians. As an instance 
(though hardly a favourable om^) of this allow- 
ance, the following weekly dietary Ust for the 
officers of a rural workhouse is of interc*st : 

Hread, 7 lb. 

Meat (or fish, if desired), 7 lb. 

Butter, loaf sugar and luu^un, each 1 lb. 

Tea, I lb. ; or coffee, 1 lb. 

Milk, 7 pints. 

(lUHiHO. 12 o*. 

Jain or marmalade and moist sugar, } lb. 

Kggs, 4. 

Vegetables, rice, Hour, currants, raisinH, pickles 
and condiments as required. 

Thft WorKhoufto Staff. Tlie giiiseil 
heads of the workhouse, on tlwir n^spet^tive sides, 
are the tiiast4*r and matron. They exorcise genera! 
MU tier vision and control over officers and {muiM^rs 
alike, and an* answerable for the safety of the 
guardians' pnqn'rty, the due porformamv hy 
every inmate of his or her daily task, and the 
pro|H‘r conduct of the whole institution. n»eir 
duites art« elab< irately laid down hy the Oiieral 
( 'miMolitlaU>d Order of 1H47. In the words of a 
l*(Kir I.aw cxfM'rt, “The man^igemcnt of the 
w'orkhouse is in tlie hands of the inuMtcr and 
matron, whose duties arc st't forth in the n^giila* 
ttons in thi; minuU^st detail, from the daily 
rt'oding of prayers and stiying grat\> l)efore and 
afti^r nuMuls to the cooking and distrihution of 
the ftHKl, tlw general inH|a«ctk»n of the wants, 
and the maintenance of order aoiitngst the 
inmat 4^. 1'he teniia^rature of the water for the 
baths is even laid tlowii in the rules.” 

Sftlftrlftft of Chief Officers, Without 
furth<*r instances of their multifarious duties, it 
will be readily understood that the master and 
matron of a w’orkhouse are busy, n^aponsible 
and often mueb-barassod officials. Tlunr work 
requires good organising powers, eneigy, and 
discretion, and a sound knowknlgr of all tbtt 
oomplexities of Poor Law* administration and 
accounts. The incomes with which thiee qualities 
are rewarded cannot be said to err on the side 
of extravagance. For the larger unions, the joint 
earnings of masUf and matron usually amount to 
£200 or £250 a year, with emoluments computed 
at from £70 to £120 extra in all In smaller insti- 
tutions the total income, excluding allowances, 
\*ari€« between £175 and 1^, or even less. Low- 
water mark ” is probably represented by two 
reoent advertieeineats, b^b offertiig, in return 
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for tlift vemonhfe aenioea of ft master and 
mfttfOB, ft feia^ inoome £60 ft year ! The 
following ftra moie typical examplaa* the aalaiy 
of aftoh effioar baing given aepawtoly in evaiy 


eoios 

Master. 

Hstinm. 

livorpool 

£160 

£S0 

Woohrkffi .. 

£100 

£60 

Ipswich 

(riaiiig ^£130) ™ 

Ormskirk «. 

£100 

m 

Halifax 

£86 

£60 

Sevenoaks . . 

£76 

£60 

Sloo^ 

£70 

£40 

Salis^ry . . 

£70 

£35 

Stockdale . . 

£70 

£30 

Hertford 

£73 

£20 

Smallburgb . . 

£50 

£30 

Previous experience of Poor 

Law work in 

some capacity is 

practically essential for these 


positions. Hence, they are generally filled by 
the selection of an assistant master and matron, 
a relieving officer and his wife, or the superin- 
tendent and matron of a casual ward. In more 
than one recent instance a married couple 
beginning their Poor Law service as porter and 
portress have ultimately attained control of 
an important workhouse. As a rule, the master 
and matron ore chosen from among applicants 
between 30 and 45 or 50 years of age, and either 
childless or with only a small family. 

Stihordinate Offic^era. Assistant masters 
and masters’ clerks arc employed only in 
the larger institutions. A knowledge of the 
system of bookkcH^ping and accounts approved 
by the Local Government Board is a useful 
qualiticatiun for these offices, which command 
from £30 to £05 a year, with the usual extras, and 
are attractive chiefly as step^ung stones to a 
higher appointment. The positions of labour 
mn^UT and Inlnnir mistress, invohing super- 
visiem of the abk^ bodied paupers during the 
performance of their daily tasks are opem tocon- 
didat<^ who have no previous expc'ricnce but wlio 
can funiish proof of being good disciplinarianK. 
For male ofiicers, ex-sergeants and corporals of 
the Army on* in reejuest ; while a knowledge'^ of 
sWam laundry work is frequently a 8tn>ng 
recomm(*ndation for the post of lal>our mistit^. 
The limits of age are usually 25 to 40 for men 
and 25 to 35 in the case of women. Masters are 
|)aid to £36 a year, and mistresses about £5 
k«s. The average rate of pay for yardsmen, 
wardmen, and porters is £27 to yearly. Apart 
from the ordinary domestic servants, these 
officials complete the executive staff. Every 
workhouse also has a small number of skiUed 
operatives, including generally a fireman or 
engineer at £80 or £90 a year ; a baker, receiving 
£00 or £65 ; a tailor, shoemaker, and male cook, 
tv*cb earning about £l a week ; and laundresses, 
at £25 to £35 a year. 

The CftftUfti Wftrdft. Those inatitotioos 
are lometunes part of the workbouae itself, but 
often are at some distance from it. They are 
designed for the reception of tramps and other 

casual paupers’* of both sexca, and are in 
charge of a superintendent and matron, whoso 



dn^ it is to giTO tlm smalid goflits the 
and soaa^ f aio pMoribed bf ^ ifgidatioiis, 
and to insist on Um pofteniiHioe of a ptoper 
tmk of nork in ninni. Hie ijoaKflci^ioni le* 
qnfe ed of these ottom^and dm emii^ aie 
fsaetiQil^ those of the lahonr master and mis* 
tieie» nhieh have aliea^jr been dneeased. 

Honpitnla nad Asjrttmis. The Poor 
Law infirmary or hospital is on practically the 
same loodQg, m lespeet of its mediM and nunmg 
staff, as the amyiom for pauper hmatice arS 
imbecUes. These two olassw of institution may 
therefore be consldeiied together. In discussing 
them we may adopt the convenient method 
(already followed more than onoe in this course) 
of selecting a leading and typical authority and 
commentii^ on such differences in the concutions 
of employment as distinguish it from k^ss 
important bodies. 

The** M.A.B.** In its Poor Law administra- 
iiont as in so much else, London affords us the 
most striking instance of this class. Tlie Metn»- 
politan Asylums Board, popularly knos'n as the 
“ M.A.B.,* was created by the Metropolitan 
Poor Act of 1867, to furnish propter pro vision for 
the imbecile poor, and for others who w«'re 
stricken with fc*ver or smallpox. It now owns 1*2 
great fever hospitals, thren* others for Hmuli|Mix. 
live imlxH'ile asylums, and a training ship and 
mtHiical home’s and schools for workhouse Intyn, 
These are controlU^ by 73 managers, 55 of 
w’hom are elwied by the London ls>ards of 
guardians, the remainder Ixung nominated by 
the Local Government Board. 

Through the courtesy of the clerk, Mr. 3’. 
Ihincombe Mann, we are furnisht’^i with 
authoritative jiartieulars as to the staff of this 
great Poor Law association. In respect of 
medical appointments, the following details arc* 
given. 

Infectioua Hospitals. There arc 12 
medical superintendents at £4(H) a year, rising 
£2.5 annually to £7()0, all with unfumisIxHl hotiHcs. 
coal, light, and wooshing, and some receiving extra 
remuneration for acting as clinical inKtrucU>n» to 
medical students. These officers are in supreme 
control, and their dutic*s an*, therefore, very wide- 
reacliing. About 50 assistant medical ofheers 
are employed, in two grades. Those in class 1 
nH’eive £280 the first year, and afterwards £300 
per annum ; w'hile for class 2 the scale of pay is 
£180, rising £20 annually to £240 — all with board, 
lodging, and washing. Among the assistant 
officers about 14 vacancies occur yearly. 

Imbecile Aeylume. Medical supc^rin- 
tondents receive £600, rising £50 yearly to £800, 
w'ith the same allowance as in the hospitals. 
Their staff of 14 medical assistants comprises 
three classes of appointment. The scale of pay 
in the fi»t class is £250 to £300 ; in the second. 
£180 to £200; and in the third, £150 to £170, in 
each case advancing by £10 yearly. All assist- 
ants receive also IxMnl, lodging, and washing. 

Tbe medical officers of workhouse infirmaries 
are less liberally remunerated. Where several 
ivaident doctors are required — as in the larger 
I^*idon unions — the senior officer may receive 
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between £350 and £450 a year, and his aasistanla 
from £120 to £250 or £300^ aeoorditig to their 
grade. But there b no uniformity in Uie ratei 
of pay ofTered by the gnardians, aiMi in oowntry 
aieaa the scab is often lower. 

Mntrofin and Numom The reaponalhle 
officer in ohar|(e of the nursing and household 
eetabliidim e nt in Poor Law hoajHtab and asyiums 
is the matron. Her post is generally admitted 
to be an arduous and anxious one. With or with- 
out the aid of an assbtant, she is required to 
superintend the work of her staff of nurses, to 
train the probationers, and, while thus attending 
to the professional side of her duties, to seemre 
the smooth working of the whole institution by 
careful rcj^ard for a thousand domestic details. 
These duties need a qualificHl nurse who is also 
a capable, energetic organiser ; and well paid as 
she IS, the matron fully earns her salary. In 
nursing institutions generally, ht^r normal raU^ 
of pay as a resident officHT is from £8(1 to £100 a 
year, and her assistant nveives aUuit half as 
mueh. 

RcsiHH’ting the Metro|M>Iitan AKyhitns Board 
H<Tviee. Ml. Mann writ<*H : “ The matntns of the 
Itoard's institutions must all Ih' trained nurtsw ; 
the pay varies from £1(K1 to £150 a year, acourfl- 
ing to importance of ^sMition. In each case full 
resident allowances are grantiHl. In the case of 
the medical sehcM>ls the matron is hciwl of tlis 
institution; but in the case of the lisylums and 
luwpitals is not, the medical supc’rintendent 
lieing in charge, The whole nttmln’r of niatnms 
employed is aU)ut 27.*’ 

Nuruea under the M.A.B. The staff 
of nurses employed by the M.A.Il. is a very largo 
one ; it varie*s <*onHicIernbly from lime Ui times 
but generally nutnlsTs alsait 1,20(1. the: great 
majority Is'ing e‘inf)Joye’<l at (he Board's }tt»Hpitals, 
and a few in the asylums and institutions for 
ehildren. The* Hp)K>intm(*n(M made* are of thnMJ 
griules — namely, as <*harge imrstse at £3fl a y<*ar, 
rising to £40 ; first -el/iss assistant nunu’s, £24 - 
£2H; and seismd-elasH assistants, £20 - £24 ; the 
increment in e*a<’h case Is/ing an annual one of £1. 
Full riTsident ullowanccs are provided in eMu h 
grade. The annual leave her eliarge’ nurses is 
feiur weeks, and f<»r the re st threw weeks. 

Candidates for Appointment as 

Nurses. Applicants for the fxisition of eliarg<: 
nurse must lie at least 25 yeears of age*, atiel are 
required to provide certificates of three years’ 
training in either a general hospital with a recog- 
niisd Mrhool for nurses, or “ a Pfxir I. 41 W inlirmury 
in which systematic instruction is gi vitn and Uisted 
by sulsiequent examination by an indtqiendent 
authority." These officers are eligible for pro- 
motion to the iiosition of supctrintcndi*at nurst^ 
and matron. Assistanis of tne first class must 
be 23 or older, and must have undergone a year's 
training at one of the institutions already 
mentioned. Two years’ service in this grade is 
essential for advancement to the next. For 
second'class assistant nurses no prcKif of training 
b required. Caadidatcsi must be at least 22 
years of age, and must serve for two years liefore 
becoming eligible for promotion to the first chuis, 
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* mtlcM the/ luiveluuiftyw*^ ptefloi«iex|»efiettO0 
in » hcMqMtiU or iamuiy. Fromolioo mnA 
inorenwiits m ia ali oom domn^Mit on tibo 
fmouiuidtttioa 0i ih^ diM 

■ !»' Wwm Utiripa* 

. iiMlitii ao ittrii i/ittwi hi mpeol 

v hf ititar iiMii or <|tu>iltoitl0ni. 

9bm Inmhc^ ol ftianl^ 
i^p^osati idiaU have luul A ezperieiiM 
A iwbtio htfUtuUoii, while otbars inttei on two or 
tim /AAM* e/ftemAtio tniiiuiig in a mognieed 
hoepitM Mhool ; And those boiirds with a Urge 
hospital or infirma^ under their control 
genersll/ prefer to train their own staff as far as 
possi bio. For general infirmary duty, the L.O.S. 
oertificate in midwifery is a valuable qualification. 

For head or charge posts, the usual i^e limits 
are 25 and 35 or 40 years, and for assistants or 
probationers, 21 and 30. Fully traincKl and 
certificated nursc^i are paid from £32 to £45 as 
resident officers— or £05 to £85 if non-resident — 
according to the lilierality or otherwise of the 
guardians and the importance and responaibility 
of the ApfMiintmcnt. I'he initial salaries of those 
who arc« less highly qualified, or hold assisfoint 
rank, vary in the same wa;^ Indween £3(t and £21, 
or oecasiuiially os low' a limit as £1 8 a year. The 
following arc^ average figures for jirobaiionem : 
Two years’ training, £12 and £16 ; thriM? years, 
£10, £16. and £20. It is commonly stipulated 
that apidieiints for nursing [xists must be either 
wi(U>WH without dep<mdent children, or single 
w omen. 

PoAitlon of Poor Law Nuraes. 

The {Misition uccord«*il to I*t>or Law nurses 
voriw no less than their Htijiemls. llie Metro- 
))olitan Asylums lioard is careful to provide 
eiM’h officer, as far as iiossihle, with a room 
of her own, and exprcHsly detlams that “The 
nurses rank as a class sujHTior to and separate 
from the other memliers of the female staff, 
and are board<Ki and lodged apart from tho re- 
mainder of the hospital staff.” But in small 
inlirmarms these officials arc* sometinu's far 
less punet iliously tn'utid. In this respiM't, as 
in others, tin* servh'e ne(‘ds to bt* estahlishf*d on 
A imifomi basts. 

A brief rehTenci* may b? made here to the 
attendants of either sex employed at Poor Law' 
asylums and hospitals. The rates of nay and 
conditions of ent ranee very closely nvemole those 
aln^ady given relative to the posts of labour 
master and mistn^. For an attendant's 
position the qiialUicat ions most in request arc 
good character and bearing, sound hc^th, and 
physical strength. 

Stewards aad Storelleepera. llie 
terms on w'hich these officers arc employed 
in the largt^r institutions of the guardians are 
well exemplified by the following particnlani 
respecting the Metropolitan Asylums Board, 
which arc communicated by the Clerk of that 
authority. 

“ Clerks and atorekvepen and stewards may 
he properiy clasaed to^tner. Their pay ranges 
from 4i0s. a wwk, with no resident allowances, 


to £300 A year, with loll aBowancee, according 
lo tl» ahm qI Jnefcttotkm to tdiioli they aco 
Attefirndaod tlmostArt oilliard^ 
irnfflMtei lvom* A comraloioeoi homo 
te 190 dtOtai to m Imhedle aojHhim Im 
pMm^ Ko tacluioai qua^catioBa 
ofo h 8 l» dtlMT diioia hamg oqoal, a 

mait wBii oomo oipmlaaoe of tho mo 
a/atom of hsitfbm oDCOonta (whkii la apecial 
IM fiothar com^oalcd) would ptohahly have 
aome pfetooiioi. The dintiai conaltt of kaaping 
the hotdDi of aoooimt with regaiti to the iaatito- 
tkm, feoehing and dlstrihittimg aH attpplies and 
stor^ actmg aa clerk to the inatitotiont and 
of aopenrisifig to acme extent oertidn of the 
male staff ; and, in institutions to which IrJid 
is attach^ their duties embrace the control of 
the farming and other operations.** 

This section of the Metropolitan Asylums 
Board staff includes twenty-seven principal 
posts and a considerable nnmW of subordini^ 
ones. Ancxocllent way of entering is as Steward’s 
junior dork. These officers, who must be not 
less than eighteen years of age on appointment, 
receive £40 a year, rising to £50, with iraard only. 
Their duties afford tho host of training for on 
assistant stewardship, winch is remunerated 
with £80 A year, advancing by £6 annually to 
£100, a« w'dl as full indoor allow'ancee. TTience, 
for a capable officiul, promotion to principal 
rank should lx; assured. 

Schools and Cottage Homoa. Those 
sjMN'ial centres for pauper children form an 
invaliyible means of rescuing young lives 
from the dismal associations of the wor^ousc. 
For our purposes, how'ever, the union school 
may Im» dismissed in a few w'ords. It is generally 
controlled by an experienced superintendent 
and matron — the latter in many instances a 
trained nurse —at a joint salary of £120 to £200, 
with apartments and other advantages. It has 
its own small staff of teachers, who arc often 
ill-iM|uipp<Hl and indifferently paid. Properly 
fjualilicd instructors of cither sex will usually 
find the (’oiinty (Vnincil a more satisfactory 
employer than fho Board of (luardians. 

f’ottagt' homes are practically Poor Law 
colon icF, in wholesome siirruundings far from 
the taint of cities. Each house has its quota 
of youngsters under the care of a foster-mother 
— often a kindly-natured widow — ^who in return 
for wages of £‘^ or £25 a year and emoluments 
oooks and washes for her adoptive family and 
trains its girls in domestic w'ays. Bometimes 
a young or middle-aged marrM couple is in 
charge instead — in which case the husband’s 
share is the care of the boys out of school 
hours, and a salary of some £30 or £35. For 
these posts, experience of children and the 
absence of “ encumbrances ** are generally 
essential. Humble as the wo^ is, it is at least 
more pleasant than much that fsBs to the lot 
of Poor Law officials. 

Our survey of the Municipal Service is coo- 
eluded, and we now turn to a new branch of 
our subject — ^the National Service. 

Munitipal Serckt amdmdei 







tneitofi purpofwi, for st irhon iJb 

motoitt trootivo eifort m required^ thk Hhti 
IS moter per unit of current ihftn it would be 
witb e shunt motor, end the neturel speed of 
the motor is low when e lerge puU is r^uired* 
The sdTsnt^ of the Utter is seen whira the 
cur is climbing » hill, for if u shunt motor were 
used it would require to run at praottcally the 
same speed as cm the level, ana an exceftsive 
demana of |Miwer would he required from the 
line. 

Cofintruction of Tmmwny Motors. 

The manufacture of tramway motors is an 
art which has bcnm acquired only after years of 
c*X|>ericnee. A minimum amount of spare is 
available underneath the car, and the motor has 
to l>e totally enclosed to protect it from the 
weather, 'rlic cctnslruction of the various 
parts must Ix^ u'ithout fault, for they have to 
withstand the heavy strains ranging from an 
ex)M*ditious starting up under the inaximum 
load to thorn* due to au etiiergeney braking. 

The m<»tor it-sedf is invariably of a four-|Kile 
d(Miign. and a lypiea) example is illiistratc'd in 
130, 181, 132, and 133. Fig. 180 givcMi a view 
of the eomph'te mot-or ready for mounting on 
its truck. The lK)X'iike (casing, which also servos 
as the yoke of the magnetic circuit, is of the lK»st 
east sUm 4, and is inacb* in two parts, which are 
hinged so that it can Is* conveniently o|K*ntHl for 
I'xaininaiion, as in 133. With on*' haU of the 
lx»x are east the brackets wbieb form tho 
Is'aringH of the ear axle and other details 
neceswiry in mounting the inotcir [txn* 131). 
In tramway work the motor is never placed 
directly on the uhee) axles, but drivers through 
a roduetion spur whcvl gear, the ratio of the 
k|mmh 1 of the motor to that of the whfH*l axle 
in'ing from to I to altout Ti to I. Hy adopting 
this arrangement the motor riiuy Ik» tucuintcd 
on springs |l82], which take up all the jolts and 
jars from the road, and thus prot<*ct the motor 
to a considerable extent. 

To minimise' the energy*- lossc's in the iron of 
the magnet core, it is gt'iuTally built up of 
laminatitms riveted together. In the motor 
shown then* are four niiignet -poles. Two of thewr, 
inarktMl MM in 138. are in the lid, the other two 
aw in the lower jmrt underneath the armatun* .\. 
The pole-eon's are as short as possible, and the 
exciting eoiis KF an* wound on formers to 
such a s)ui{)e as to make lx>st use of the spat'o 
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available between the poles and the case. The 
armatare A [188] is alwa>w wave^wound [see 
page 1821], so tliat only two seta of brusbea are 
1932 


needed [88, page 182^ and in this way the 

whole of the brudi gear beeomes cafttyaeoeMible 

for inspeotion and repair, as in 188. bmahes 
BB tbmsdves are of carbon, coveting two or 
thorec commutator segmenta, and are fixed once 
and for all in the neutral position [page 13231, 
because the motor is required to run in both 
directions. 

When the motor is closed, they press on the 
commutator C at parts distant from one 
another by a quarter of the periphery. P is the 
pinion of the speed-reducing gear. 

The laminations of the armature are extra 
thin, and arc carefully selected for their magnetic 
qiialitii«. The slots in the tramway motor arms- 
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turc are relatively larger and fewer than in other 
ty|M‘s, for by this means the total space taken 
up by insulation is somew'hat reduced. 

The Control of Tmmway Motors. 
Wo have already said that tramway motors art^ 
oonneotod in series at starting and afterwards 
in parallel. The reason is one of c'conomy, for at 
the start the value of the current is controlled 
solely by the insertion of resistance in series 
with the motor, just as in the ease of the shunt 
motor [page 1594], and we may just as well let 
the same current pass in succession through both 
motors as take double the current from the line 
and Hcmd it in tw’o branches through the two 
motors. The various stages in the control which 
follow' are diagraromatically shown in 184. After 
the ear has once started moving, the next opera- 
tion is to cut out the resistance, generally in 
three stages, for the current value b^omes more 
and more determined by the spe^ of the motor 
than by the resistance in series with it, MrTien all 
the resistance is short-circuited [184e] the car 
gradually attains a steady speed, and the current 
consume w*ill be that necessary to provide a 
tractive effort in the two motors, fust sufficient to 
overcome the running friction of the car. 

Suppose in our motors [188] that this tractive 
effort w'ere 1 ,000 lb., this being ffivided equally 
lietween the two motors, we see from the curve 
that for a tractive effort of 500 lb. each motor 
is requiring 23 amperes, and that according to 
the curve B, which represents the relations for 
serit's connections, the speed will be 6i! miles 
per hour. 



FtaulM C^MMclioiift tor Top Sp»»d. 

Undor oertota ooiiditiaiift--for example, on a 
long ia adviaable to eonlmue to nm 

with the moton in aeiies, but often 
a higher speed is required We put 
the motors in aeries to economise our* 
rent at starting ; we now put them in 
parallel to attain a high spera when the 
car is well under way. for the speed 
is dependent on the voltage, and 
when they are running steadily in 
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HtTics, the voltage on eiieh motor in alnxit 
while if we could get them running steadily in 
fmrallel — i.r., eat'h straight acrosH (he mairiK — 
the voltage acroHH the terminals of each w<uikl 
Ik* ,"SK), and a high s|H‘ed would result, lus shown 
in curve (’ { 129]. 

Tile t ransfercuce of tlie mol<irs from series to 
parallel must Iw done in stagi's, for resistaru'c 
must first U* intnKiuced to limit the rush of 
curr<uit which takes place when the inot<ir 
connections are altered from 134r to 134rf. 'Phis 
resistance is then (*ut out in stagt's, as shown in 
184. d, e, and /. With conditions 184/ a stetwly 
sishkI is again attained. an<l to continue our 
example, we will take it that at this iticreas(«d 
»pc‘ed a larger tractive effort of l,.'i(PO Ih. is 
required. With TriO Ih. effort jkt motor we s<'e 
[129] that alxiut 34 ampcTcs are required (H-r 
motor, and this time twice this amount — namely, 
t‘»8 ampt^rt'S— will Ik* required from the line. Re- 
ferring to curve A. we also see that the sfK-ed 
(t'orresponding to thesr* -‘14 ampt*reH jkt rao(f»r) 
will now' l*e about 12 mih*s (ht hour. 

The Tramcmr Controller. Tlic eon* 
(roller is really a serit*s of switebew hy whieli the 
driver, l»y moving a handle, performs, in sucees- 
sive stagi*s, the operation of cutting out re- 
sistance and of placing the motors in series and in 
)>arallcJ with one another as required. The prin- 
ciple of the apparatus is showm in 135. By this 
it will be easily understood that as the handle is 
moved round in the direction indicated, and more 
of the wipers come in contact with tlw* serrated 
copper- plate u|)on the controller dnim, more of 
the resi^aoce is cut out. The reader should follow 
out the path of the current in the pisiitioii 
sketched, and the diagram 135 should be com- 
pared with the upper part of the actual ap{»aratu8 
shown in 126, in which the serrated plate takes 
the form of strips which are connected electrically 
by beii^ fastmed to the same brass spindle. 
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S ari — ■ y n m ltol Contact#. Fig. 127 is 
a developed disgram to show the operation of 
■witching the motors in seiies and parallel. When 
the controller is in the stries ponUions the current 
flsww ihrot^h (»l, o, H. and J, and the motors art^ 
thus in series ; and w hen in the parallrl fMMniions 
the current divides at il and Hows thus ; 


Rovaraing the Motors, This is geiu raliv 
performed by a M*parate drum, one tyis* of 
which is shown diagminmaticHlly in 188. To 
nn*er»e the direction of rotation of a motor, 
the field current has t<» Ik' revers<Hl w’ith rt'K|s’ct 
to the armature, and this is done hy moving 
the dnim to the left nr to the right so that the 
metal plates A and B come into conUut with 
the left-hand or right-hand srt of wi}K'rs. In 
the former case the path of the curnmt is 
•f M'dN'XYOVP'Z - . luid in the latter 
+MdNYX()rPZ HO (hat. while the dircetiun 
Z to ~ ri'inains the same, (ho direction between 
X and Y is ehangtHi 

Tramway Trucks. Small ears are 
m<uinte<l ujsm single (ruckn with a mot^ir 
mounted upon earh axh* of the (nick. As, 
luiwevcr, it is not pnw tu’al. from (he jsiint 
of view of rounding curv(*s. to have the wIum* 1 
ba.H<* — i.f., the distance In'twecn eentres of the 
W'heels of a (ruck, much more than six fes’t, it 
iKH'oincH ncci'rtsary to mount the larger cars 
U(N»n two trucks. In the inter-urban cars 
much used in America. f*iwch axle is again us<*<l 
for driving and four motors in all are installed, 
but the usual practice in England is to have 
only two motors, one lui cacb truck. By this 
arrangement a ci*rtain perc<*ritage of iho weight 
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185. rKiv(ii*LK (»r 
TIKifXKR imrM 


of thr car in lost lor Irac^tive purposes, aod 
the drii'ing wheels will slip sooner. To get 
over this the car is mounted on the trucks 
as indicated in 
189, so that the 
weight is taken 

— 4t nearer the driving 

i 1 ^ ^ whfH^l than the 

1 P****}^ wheel, and 

^ '* ^ cent. 

1^*^’ weight of 

^ — I *** 

^ — 1 ) giving adhesion to 

I * |[^ J I the rail when 

^ ^ ^ driving. 

•’ BmKoa. The 

185. I'KivciCLK (»r fviN. safety of a car <Ie 
TIUII.LKK imrM |H?n(ls up<in the 

n^liability of its 
hrakcM, and these should, thcitdurt*, receive tlifi 
lx**it Ilf tention. All (he different forms of brakes 
may Ik^ divid(*d broadly int^i thrci* classim-- 

namely, wheel * 

brakes, (rack | | I 

lirnkcH. and i-Icp- /^'swiw 
trie brakes. 

Rim BrnHea. p.. ■ - , 

Of the first the _ I I 

liTMl known form 
is where east iron 

or baitl wockI j j 

brake slunm pri'ss ums^smoH 

against the rim r ^mnum Hinnotn 

ot (he wbisds. 

The limit to the — i • r 

power of tins I I ( 

form of brake is 
(he adh(«sioii of 

the wheels to (he 

rail. When (he | f" 

brake hIuh's an* fiigAiid 
prt*HHed so bard 
against the wIuh>I 

(bat the griji lie- ■ i — ■ 

(wt*en the wheel fuu I 

ami the rail is 

«»vt*reome (he n^$Hrei 

«h|y>l alipa and ,j 4 . «. 

it has Im^mi found 

by expf'rimcnt that when the wlu'cls start 
slipping they continue to slip even after the 
brake pressure has been considerablv relieved, 
and that at the moment of slipping tne braking 
action bfct»me« rrHvetd to a tktrd of ike former 
mine when the friction wan all at the brake nhoe. 

The question of the distribution of the weight 
of the car on the wheels comes up again in 
iumnection with this question of wheel brakes, 
ff most of the weight rests on the driving wheel, 
it is obvious that if all wheels are provided 
with brakes, the pony wheels will tend to start 
slipping ffrst, so that, in order to prevent this, 
the lengths of the rods which transmit the 
preisurc to the several wheels are so proportioned 
that the leverage on the driving wheels is 
relatively greater than that on the pony wheels, 
and all wheels tend to shp at the same time. 
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Track Brakes* In the second type of 
brake — namely, the track brgke — a woe is 
pressed down on the track, and the limit to this 
form is, of course, the weight of the car ; lor any 
downward pressure on the rails is counteracted 
1^ an upward loroe which tends to lift the car 
off the rails, or, if not altogether lift it, to relieve 
the wrbeels of a portion of the weight of the oar 
and so make their ninning less certain. This 
objection is, however, got over by miking an 
electromagnet of the bnike shoo and producing 
the necessary pressure by the magnetic attrac* 
tioD between ttie irem shoe and the steel rail. 

Ilotor-fenerated Brakea. The third 
form of brake is that in which the motors 
are made to act as generators, and the energy 
they produce as such is of course taken 
from the moving car, with the result that 
it is retarded. The generated current is 
often passed through resistances, but it may 
lie used to excite the magnets in the previous 


134. niAuRAM or staobs or cxintrol 


lie used to excite the magnets in the previous 
ty|M* of brake. The Weslinghouse Co. ^ve on 
the market an emergency braki' in which the 
motors are made 
(Q) to act as gener- 

<>®K>fl®KI>T_ jrr’S'rt'is 

lieing sent round 
of the 
slipper brake. The 

1 attraction of this 

to the rails also 

*K>«K>i_ SKtiStJ 

three types of 

I /r/) 

stantly applied by 
I a movement of the 

I I controller handle. 

The Return 
7 -n I fe) Circuit. To pro- 

' — ^ the current after 

1 /’/'i loaves the trams 

rrrJ^\J*^ “ always an im- 
portant mattei. 
L I In telegraphy the 

■AOEs or <x)NTiioL currents are 

allow'ed to return 
for hundreds of miles through the earth ; for 
here the currents are smidl. With eWtrio 
cars, it was found that, with the large currents 

Mntri 09sntetfi mtnutei 



187. AERANGUCSKTS fOR SKBltS ASP PARAIXIL 

used, neighbonriiig gas and watm* pipes hecams 
damaged. With a view to pioteotuiff these 
pipes the Board of Trade have made rules, the 





most Important of which ia that on no pari of 
the retora ctrcait shall there be at any time 
more than seven volts above the negative 


189. nrsTRiBrnoN of 

LOAD ON TRICK 



terminal of the gene- 
rator. To ensure into what arc 
that this is so. among known as mrs 
other things, the [14t6]» whteh 
separate lengths of art> ikti'wihI 
rail which form the into tn,<ii/a- 
track must be con- fors, such as 
neoted together eU'c- 141r and 142. 
trtcally. The means Tlio whole ar. 
used for mechanical nuigement is 
fastening arc not suificient for the electrical then slung as 
purpose, so that spcHual arrangements have shown in 143 
to Ix' adopted. In some systems, the lengths and 144; a 
of rail are welded to one another, bat second insu- 
the usual way is to bond the rails 
with thick copper connectors which 
are firmly riveted into adjoining rails. 

Fig. 140 shows a well-knoun type of 
boml. Holes ar<^ drilled into 
the web of the rail and they 
must be thoroughly ch'ant^d 
Ixfore they receive the shank of 
the Iwnd. When this hiis Um'ii * 

tixMl firmly in plact*. a hanl 

stud is then forcefl into^’" 
the h<»le douTi the centre of ‘ 
the shank, with the result that i 
the bond and the rail are forced , 
into very intimate contact. It ' 
is found tliat by far the greater ; 
part of the resistance of the 
l>ond is in the contact lictween 
it and the rail, so that the , 
greatcKt care must be taken 
to see that the rivet is right ' 
home. As a further precaution . 
the various track rails are ' 
cro8.H*ljonded at intervals. 

Overhead Construc- 
tion. Tlie problem in over- * 
head construction may l>e 
stated thus : Su^rprnd a copper 
tnre, of diameter about | of an 
inch in each a way that great 

meehanical Mrengtk is (Atained, iM~7r,K-nJ,i i rH 

and trilh an sufficient om 

//> wdh stand «VX) votU. As re- 


tbird in other eases where the width of tbs road 
would not nec<^itate an extra long bracket. 
The R’inw themsi«lve« nit' sup)K>rU!d by solder- 
ing tlu'irends 
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gards the polc«, threw methods of construction 
are used in England — namely, (1) a side-|M>lo 
on one side of th«' road with a long bracket 
which supports }x)th the up and the down 
wire ; (2) a centre-polo along the middle of 
the road, with short brackets on each side ; 
and (3) poles on both sides of the road, tbo 
conducting wire of cop- 
per being slung from a 
steel suspending wire 
stretched right across 
the road. Of these 
three the second makes 
the best mechanical 
job, although in busy 
thoroughfares it is out 
of the question. 'Fhe 
first is cb^per than the 
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lator, as 14fi, being inserh'd In^fore the susfM^n- 
sion is made fast to the ;iole. 11ie eonst ructions 
shown in 148 and 144 are a<lopted f(»r the 
first method of suspension mentioned above, 
148 showing the arrangiunents 
on straight runs of line, while 
144 is the arrangemimt which 
is tisetl on curv«*H. when* the 
wrire muHt l*e on th«* Hanie 
level as the ta<‘kl«^ whi(‘h tAkt*B 
the side thrust from the trolley- 
polo. 

Conatruction of Inau- 

latora. The material tiwrd for 
tramway insulators is brittle, 
and, in coms^quenee, eannot 
withstand any great t4*nNiie 
8tri*HS, although it is strong 
against compn'ssitm. In eon* 
sef|uonce of this tho insulators 
have to l>o so eonstrucU^d that 
the pull l»etw't*en tho ends is 
taken up in the insulator by a 
compresnion. How this is done 
may Is^ eivsily by traiung 
out the path of the strirss in tho 
Hitciion slmwii in 146, and also 
in 141r and 142. Tho insu- 
lation n'Mistance of an oxpostMi 
insulator fle)s;nfls UfKin two 
things —namely, the material fif 
which it is rna<ie, and the stato 
of its surface t<i prevent cnMiping 
of the current along any film of moisture that 
may form. The miction in 146 has been specially 
chosen to meed this last (siint, for ilie rain 
failing on it will not drain off on to the metal 
eye*piec<^ at the end. but will flow to tho 
prmecting rib which {uismts around the cemtre. 

Special Details. For crossings, sptwiai 
ears, known as frogs, have to Iw firovtdod to 
guide tho trolley on to the required line. Other 
special requirc'ments are wh<m tlie line runs 
from one station to the next, each sectum being 
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supplied with ite current sepA- 
rstdy. For this a larger esar 
is used, made in two parts, 
insulated from one anothor and 
from the common support. 
Manv tjrpes of from and section 
insulators are used, and, having 


- 
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insulators are used, and, having 
described their purpose, such 
and other details may 
lie readily studied by 
anyone nving in the . 

neighbourhood of an 

electric tramway. ■ 

Collecting 

Trolley. The means djitails of < 

almost universally 

adopted in England and America for collecting 
the cummt from the lino is by a trolley. A 
trolh^y is a grooved wheel mounted on the end 
of a more or IcMis flexible Ht<jcl pole, which, in 


141 . DfSTAILS OF OVEBUEAD SUSPENSION 


a lew cases this switch is actuated 
\ ' mechanicals the weight of 

c the car ; but mmre often the 
^ . switch is actuated by electro* 

^ magnetic means. In some sys* 
terns a long electromagnet fixed 
under the car acts magnetically 
on an armature in a snnkmi 
box under the stud. 
‘ b In others, the electro- 

. magnet that moves 

^ the switch is placed 

in the stud-box, and is 

brought into operation 
iBUEAD SUSPENSION [jy making 

eleotric contact with 
the stud. In all cases the car is provided uith a 
long metal skate or runner under the car, which 
glidm from stud to stud and so continually picks 
up the current from the mains through the studs. 



148 . OVERHEAD (XiNSTKrOTlON FOR STRAIGHT 
PART OK R<IAl) 

the cast' of cars with roof scats, is 
supported on a pillar about six feet 
high. A section showing the inside f 
mechanism of the type of pillar I 
used by Messrs. Blackwell & Co. is J T P 
i^own in 146 . The arrangements « 

provide for the movement of the I | 

trolley-pole up and down to suit | ■ jj 

the varying heights of the over- ■ | 

head wire*, tor supplying an upward B ij 

pn^HSUH) to the pole, so that the I 1 1 

trolley-wheel makes a sure contact I P ^ 

with the wire, and for swinging the I W 

pole round when the direction of ^ £ 

motion of the car is changed. On M I 
the Continent a bow% which slides : lij | 
along the under surface of the over- j | 

head wire, is often used to collect 1 

the current. . \ 

Surfaow-contact mud Con- | 

dull Symtomm. In crowdi^l V | 

city streets, where any overhead i H i 

construction is likely to prove ob- f ► 1 I ^ 
struotivc, other collecting arrange- 
ments are sometimes ‘ I I 

adopted which collect the n 

current from the road |j 

below the car. In sur/are- 

coalocl systems, the current 

is collected from studs set 14^8 Tandari: 

in insulating blocks of trolley-po 

cement or asphalt in the surface of the road. At 
times, when no car is passing over them, these 
studs are *'dead,’* wing automatioi^ dis- 
connected from *the feeding mains. Tw car 
itself when it comes over the stud must make 
it ofiue — that is, put it into oommunioation 
with the mains by some swt of switdi. In 


146 . STANDARD FOR 
TROLLEY-POLE 


144 . OVERHEAD CONSTRUCTION USED 
IN CURVES 

In the conduit system the 
live conductors are placed on 
insulated supports in a tunnel 
j or conduit which runs along 

I under the middle of the track. The conduit 
. has a slot abemt 1 in. wide opening all along 
into the road, and through this slot is let 
down from the car a plough^ which glides along 
the conductor and so collects the current. An 
advantage with this system is that it is an easy 
matter to mount two conductors in the conduit, 
one on each side of the slot, and so pro^idc 
an insu- 
lated re- ^ ^ \ 

turn for ^ 

the cur- _ ; \^V\ ''' 

rents, so K- ^ “Z® 

that the — \ \ — - 

liunding of 
the rails 

becomes J45, ^sulatob to take strains 
unneces- 
sary. But in any case a conduit is much 
more exi^stve than either the overhead or 
the surface contact system. 

Regemarmtiwe Control. One 
disadvantage of the ordinary use of 
series motors is that the energy spent 
in pushing the car up a hill cannot be 
^ rooovered when the car is running down 
the other sidi • for the eiier|^ given out 
by the car when runnirg down must w absorbed 
in resistances, motors of this kind not being 
adapted to retoni it to the line. If, however, 
shunt motors are used instead, the case is altmd, 
for then when the oar is running quickly down 
hiU the motion makes the motors act as genera- 
tors, whidi feed the current back into the Um 
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A FTER the death of Caligula there came a nhort 
” interregnum. Chaerea, by whom Caligula 
bad l^n put to death, was a Republican in 
politics, and many of the Senate had gro^n into 
revolt against the Imperial system because of the 
atrocities which had been perpetrated during 
the recent reigns, and they were also anxious 
to obtain once again the real control of the 
State. 


An attempt w’as made to bring the Im|)erial 
succession to an end, and to set up a Republic. 
Chaerea and the Senate, however, were counting 
without the army. The soldiers w’ere devoted 
to Imperialism, and their leaders found an heir 
to the throne. Their choice lighted upon 
Claudius, the brother of Germanicus ; they found 
him in the Imperial palace, made him their 
captive in a friendly fashion, carrit»d him to the 
camp, and proclaimed him Emperor. Claudius, 
who had himself no inclination for an Im{x*rial 
position or public life, yielded to their demnnds, 
and the Senate saw no chance of resisting them. 
Claudius, w'ho l)ecamc the fourth of the Homan 
Emperors, w^as bom at Lyons in the year 10 b.c. 
As he grew to manhood he lived in seclusion, 
devoting himself to study. His w'ay of life had 
made Caligula regard him as a harmless, con- 
temptible personage, and he was thus probably 
savc^ from hostile feeling on the part of the 
Emperor and his favourites. But the man 
who w'os thought too insignificant to lx* a 
dangerous rival became Caligula's sueex'ssor 
to the throne. 

A WmR Chnracter. Claudius, while 
in seclusion, had written a history of the 
Etruscans and the Carthaginians— books which 
are wholly lost ; and he wrote works in 
Greek as w’ell as in Latin. He was fifty 
years old when he was almost literally liftecl 
to the throne. He began his reign with good 
intentions, and gave promise of success ; but 
he was weak and timid, and was always 
under some influence not that of his own 
inclination. At first he came under the influence 
of rile army, and allowed Rome to become 
once again a military despotism. His armies 
were victorious in many ware, converted Maure- 
tania into a Roman province, and began a new 
conquest of Britain. But in the meantime a 
conspiracy against him was plotted on behalf of 
new aspirants to the throne, and the discoveiy 
of this scheme made him a victim to panic, and 
brought him under the absolute influence of his 
wife. Messalina, who had a short way of getting 
rid oi personal or political enemies. History and 
literature have consigned the name of Messalina 
to eternal infamy, and made it the synonym of 
pn>fli^acy and cruelty in woman. Messalina 
prevailed upon her timid and yielding husband 


to sanction nil manner of cruelties and deiith 
warrants against those w'hom she made him 
regard as his most dangerous enemies, and 
3.5 senators and ,300 men l)elonging to tho 
order of knighthood wcrc^ put to deatli. Messa* 
lina carried her outrages upon law and humanity 
so far that even Claudius was pn^vailed ii}M)n to 
stand up against her. In defiance of all public 
law^ and public decency, she entered openly on a 
second marriage, although she had not Ikm^u 
divorced by her Imtx^rial husband. This was t<K» 
much even for (Maudius, and he gave his comu nt 
to the passing of a sentence of death on her. and 
to its execution. Claudius afterwards marritxl 
his own nitH'c, Agrippina, a widow wdio had, 
by her former husband, a son namt*<l Nero. 

Agrippina. Agrippina soon showed her- 
self an appropriate successor to the infamous 
Messalina. Nero was then alxuit 1 1 years 
old, and Agrippina, who exert'ised for a 
time full control over her husband, soon matle 
it apparent that she was det^Tmined to siMuire 
the succ(*ssion to h(*r son, and t4) exclude from 
it Claudius’s son. the young Britannicus. She 
appointed Seneca, the pnilosojiher, tutor to Nero. 
When Claudius succeeded to tho thnrne he gave 
an enormous sum of money to tho army, to Ik> 
distributixl proport ionat<*ly amongst tho ofticeni 
and the men. ''rhis was done to secure the support 
of that military strength without which he did 
not believe that he could hold his position. This 
display of premcxJitarixI extravagance had an 
important effect on some succ'ccding chapt4^rH of 
the Imp(‘rial history. It made it the intt*rest 
of the army to have as many vwancies as (xaisiblo 
in the succcssicm, and also left it orxm to thoso 
who believi*d they had claims on tno throne to 
be(;ome rivals in the market for tho purchoM* of 
the military support. 

Claudius still ermtinued to reign, and, although 
he had yielded so far to tho influence of Amppina 
as to adopt Nero for his suci^essor, the Empress 
feared that he w'as not satisfied w'ith this con- 
cession on his part, and that he might pluck up 
spirit and restore the natural order of succession. 

There was one ready way for such a woman 
in such a Court to secure the fulfilment of her 
great scheme. She arranged for the poisoning 
of Claudius, and thus mi^ the way open for 
the accession of Nero in 54 a.d. 

AcewMion of Nero. Nero was but a 
youth w'hcn he came to the throne, and for the 
first few years gave good promise. Ko professed 
a love for peace, justice, and order, and the 
teachings of Heneca seemed to have some influ- 
ence over him. One story illustrating Nero's 
disposition at this time has been preserved for 
ns by bis biograpbers. Wlien he was called upon 
for the first time to sign a death warrant ho 
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declared pathetically his sincere wish that he 
had never learned U) write* that he might thus 
have escapc*d from so painful a duty. "Phis 
condition of the Imperial mind did not last long, 
;md Seneca soon saw that his pupil was endow^ 
with a Herce and passionate nature whic’h 
philosophy could do little to rc‘Htrain. There 
was in Nero's tem|)erament a singular blending 
of the furious tyrant and the artistic amateur. 
He loved music, and tried to make himself an 
iU'ComnlishKl jKirformer, and he had a tasle for 
the stringing together of verses — they could 
hardly Ixj eaTle<l ixK^ms. had a jmssion for 
the stage and (;ven for the arena. It was om? 
of his delights to drive chariots and display his 
skill in the management of hfirses lK*fore the 
assi^mbled multitudes in the great Roman 
Amphitheatre, The citizens of Rome had thus 
the optx)rtunity of seeing their Em}M*ror, who 
l)elonged to the family of Julius (!a*snr, make 
exhibitions of hims<‘lf in this unsc^emly fashion. 
Dften, too, he indulge<] his humour for the 
n^citation of some of his own verses on the 
public stage, nceomjMinying himself with what 
he Isdieved to l)e appropriate music* on a 
harp. 

X he Burning of Rome. Thc>s<* weit* 
only harmless absurdities, but Nero indiilgcxl 
in other taates in the fashioning of piihlie 
exhibitions which were alximinable even for the 
w'orst days of the Roman Empire. His reign 
was murkcnl by it« pi'rwH'ution of the (^hrisliaiis, 
which he endeavoured to justify by oc'ciising 
tliom of having earrit^ out a plot for the Imnitng 
of Rome. A groat coiiHngration did break 
out in Rome during the year (14 a.d. w hich caused 
the utter destruction of nearly two-thirds of tlu^ 
city. Many historians have 8tatc>d that the great 
lire in Rome w'as the work of Xcix) himself, or 
those whom he employed for tlu^ purfwse, hut- 
then* did not scH^ra any substantial ground for 
such a charge. It is said, and the story may 
l>e true, that he admired the sight of the 
burning city from one of the surrounding hills, 
while he declaimi*d some lines alK)ut the burning 
of Troy and aeeompani(*d them with his lute. 
Literature and poetry have many allusions to 
Nom tiddling while Rome was burning, and 
there would have lieen nothing out of keep- 
ing WMth his eharacter if he hod made the 
(HH'asion an opportunity for such a display. 
He tissertini that the fire was the work of the 
Christians, of whom there were many in Rome 
at the time, and he made this belief an excuse 
for the infliction of cruelties on them which were 
strange oven to his days. 

Cruelty to the Chrietiane. Many 
of the Christians w-ere by his orders wrappeii 
up in the skins of l>easts and sent through the 
public arena pursiu*d by fierce dc^, who 
tore them to pKk*es for tlie amusement of the 
assembled crowds. On the occasion of a public 
festival in his public gardens, Nero had a number 
of Christians smeared all over w*ith pitch, and at 
his command the pitch \w set aflame and the 
unfortunate Christians were made to bum as 
living torches until they fell upon the ground, 
died, and then gradually burned to ashes. 

im 


Nero reViuilt the city of Rome with great 
magnificence, and had a new and superb palace 
rai^ for himself on the Palatine Hill, When 
his cxtravagane(*H became lOO costly even for 
his means, Be plundered the provinces without 
any form of law* in order to make good his ex- 
ixmditure. If a wealthy citizen refused to 
('ontribute towards the Imperial expenses, 
Xero ordered the confiscation of his property, 
and condemned the offending owner to ^rpetual 
exile, or, in some instances, to death. 

Conspiracies Against the Tyrant. 
These insufferable excesses at lost drove 
some of the .Senatois and the Equestrian 
order into a con8pira<*y against the tyrant, but 
it was discoverea before it could be put into 
«*xeeution. Among those who were accused of 
having ta,ken pari in it were the poet Lucan, 
whose famous '' Pharsalia has still a place 
on the shelves of our libraries. Another 
of the accused and condemned conspirators 
was Seneca, Nero's early teacher. Lucan had 
Iwen at one time Nero's friend, and they had 
many tastes in common ; but Lucan’s poetry 
WAS genuine, while Nero’s was only sham, and 
the Emperor lxx?ame jealous of the poet, and 
would have nothing more to do with him. 

Seneca, Lucan and the rest w*ere declared 
guilty and sentenced to death, and were 
ordered to bring about that death by own- 
ing their own veins. Seneca’s wife, Paulina, 
was so devoted to him that she implortd his 
consent that she should die w’ith him. Seneca, 
after (‘ndeavouring to persuade her to endure 
life without him. eonsent<‘d at last to her 
prayers. 

l&oadicea'a Rising. During the reign 
of Xero took place the famous rising in Britain 
under Boadioea, “ the British Warrior Queen.” 
Boadicea was the wife of a British king who ruled 
over the Iceni, a jx*ople occupying that part of 
England now known as Norfolk and Suffolk. 
When her husband died, one of the Roman 
commanders in the island stnzed the territory, 
made the queen a prisoner, brutally scourg^ 
her, and ill-treated her daughters. Cow'per 
tells us how' Boadicea, ” blowing from the 
Roman rods,” called for ” vengeance from 
her country's gods." Boadicea escaped from 
her captors and raised a large army to defend 
the British soil. Her army defeated the Romans 
at Colchester, occupied I^ndon, and destroyed 
in their battles, so Tacitus tells us, some 70,000 
Romans. Boadicea 's victory seems to have been 
only a sudden surprise w’hich disarranged the 
preparations of the Roman garrison. The 
Roman Governor of the island was absent in 
Angle8t*y when Boadicea’s movement broke '^ut, 
but returning, advanced against her and inflJ''^^ 
an overwhelming defeat on her army. The 
historians state that the Roman army had only 
10,000 men, while the British forces numbered 
200,000, and that the British loss amounted 
to 80,000 killed, while that of the Romans did not 
exceed 400. We must bear in mind that we have 
to depend on Roman historians for the details 
of these events, and it is not unreasonable to 
assume that they made the moat of the Roman 



▼ictory. What is certain is that Boadicea aas 
completely defeated, and in her despair, took 
poison and died. 

Rome Weary of Nero. The Roman 
world was growing weary of Nero, and Nero 
appears to have l^n growing weary of the 
Roman a-orld. He mi^e an expedition to 
Greece not with the object of effecting any great 
conquests there, but for the purpose of displaying 
his own skill in dramatic performances and in 
rnimee of strength and athleticism. Either 
Nero’s good opinion of himself was fairly just itied, 
or the Greek spectators were disposed \o be very 
generous with their plaudits to the Roman 
sovereign, for Nero seems to have made quite a 
triumphal progress, and even at Olympia — the 
historic ground of the famous Olympian games, 
where stood the colossal statue of Zeus, by 
Phidias — Nero’s feats were actually rt'warded 
with a prize*. He expressed his gratitude for 
the honours |)aid him by proclaiming the lil>orty 
of Greece, but it does not seem that (JrcH'ce 
benefited much b}^ his cheap generosity. He 
returned to Rome, where the people in general 
were thoroughly tired of his tyranny, his cruelty, 
his utter indifference to the welfare of the State, 
and his absurd eccentricities. A conspiracy 
was formed against him, led by some influential 
public men. and Nero soon found that he had no 

e )werful friends left in the canital or in the State. 

e fled from Rome and hid himself in the farm 
of one of his freed men, one of the very few 
friends he had left to him on earth. He n»nlisctd 
that there could bo no safe refuge for him on 
Roman soil, and that then^ was no time for him 
to make his cscajx; into any foreign land. 

Nero Commits Suicide. When he heard 
the trample of the horses of his pursuers from 
Home who were riding to his caiiture, he 
resolved to put an end to his life with his own 
hand. His latest words were charatrteristic 
of his extraordinary self-conceit. “What an 
artist,” he cxclaimira, “perishes with me!” 
Then he plunged a dagger into his throat 
and died. The Tine of the Caesars came to an end 
with the death of Nero, lliat line, however, 
had not been continued even thus far by actual 
family descent. Ihe succession, as we have 
seen, was brought about in some instances by the 
arrangement of legal adoption. But the line 
of the Caesars brought to a close a most memor- 
able historic chapter of history, and it is not easy 
to imagine any stranger anti-climax than is 
represented by that Imperial line which began 
with Julius Caesar and came to an end with Nero. 

Then began a struggle for the creation of a 
new Imperial line, olie movement against 
Nero, which had ended in his death, was mainly 
pvnmoted by Sulpicieus Galba, a member of a 
powerful family. Galba had been a Consul, 
mid cham of the government of Gaul and after- 
wards of some of the Spanish provinces. He 
had made himself popular with the army and 
when the plot against Nero was organisea, the 
Pfstorian guanu had been promised in his 
name, though it does not seem by his authority, 
a huge money gift if they would adopt his cause 
in tlm contest for the throne. 
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Galbn Proclnlmnd Emperor. Galba 

came to Rome at the time of Nero’s fall, 
offered himself n» a candidate for the succession, 
and was proclaimi'd Emperor. His reign was 
very short — lasting only about seven months. 
The lavish gifts w'hich the soldiery expected 
did not come and historians credit Galba with 
the honourable declaration that he chotu^ his 
soldiers, but did not and would not buy them. 
Galba, during the short opportunity given him, 
did not display much capiM*ity for dealing with 
a great crisis, and made himself conspicuous 
only by his extreme parsimony and reckless 
severity when he met with opjnwition. Them 
was a rising of the soldiers against him chiefly 
inspired by Olho, a former framd f»f Nero, and 
an ambitious man. Otho had during Nero’s 
reign governed some of Romo’s foreign provinci's, 
but when the uprising against Nero iMK'ame 
serious, Otho, putting aside all his past aHHOi*ia- 
tions, liecamo filled with the idea that as his 
old friend and sovereign was now out of the 
way there was no reason why he should not 
himself lie chosen Em|H^ror. Otho lHH*ame one 
of the adherents of GalW, hut when he found 
that he had other views as to the Ixsit 
candidate for the tlu'one, Otho turncHl against 
him. sought and obtained the support of the 
military and was pnM'laimed FJnipi*ror by the 
soldiery who put Galba to df^ath. 

Vltelliiia. In the meanwhile a new elaiiii- 
ant had arisen, with a jK>werful fon’e Unbind 
him. This was Vitcllius, the cotnmandei of 
the Roman legions on tlie Rhine. V^itellius, 
although he had never display(*d great military 
qualities, had succiHHled in making himself popu- 
lar M'ith his soldiers, and when the rising against 
Galba took place, the legions of the Rhine 
proc’lainicd Vitcllius Knqieror at (’ologne. 

H is troops marched through 1 taly and defcati^ 
the troops of Otho in a dec*iHivf» battle. This 
defeat so disheartcmnl Otho that he killed him- 
self and thus left V’^itellius master of the {M>litical 
and the militair field. V^itellius was prcKtlairm^ 
Emperor at Rome. He was not, however, 
slat c*Hmanl ike enough to site that his fabric of 
Imperial greatness stood on a foundation of 
sand. The manner in which he had lasin raist^d 
to the throne might have afforded him obvious 
reasons for distrusting the solidity of such a 
success. He had lK*cn prordaimtsl and, prac- 
tically, created Emperor by the legions of 
Rome in one of her foreign provinces, and this 
might have served to remind him that there 
were other Roman forces, equally grt^at, in 
other foreign provinces, which had not sustained 
his candidature, and which might at any 
crisis raise up a rival. 

But Vitcrllius fiersisted in acting as if nothing 
could threaten his p^ition. He did all he could 
to retain the devotion of his legions, allowing 
them the fullest license in their dealings with civil 
affairs while all he asked for himself was the indul- 
gence of his own pleasures, among which a love 
^ eating and drtnaing was the most dear to him. 

The period was one of ^at anxiety for 
Rome. There was a great rising in the Jewish 
provinces, and the commander of the army sent 

im 
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to ftubdtie that rming wa« defitined Mwn to make and other Emperors. He reorganised the iinaa- 
an hiHtoric name. This was Vespasian, who cial system, which was in 

a’as iKim of humble family, but who showed restore the Capitol, which ^ucea to 

much capacity for political and military life, ruins by the great fire ; he built the toliseum; 

who had risen in the army and Wirved in Germany established a gre^t public library, ana appomtea 

ivnd in Britain. He was conducting the military a number of State-paid teachers to give mstruc- 

o|MTationK for the supprinision of the Jewish tion in literature and rhetoric. ^ 

rising w'hon the struggle Is^gan between Otbo The exponents of the Stoic doc trmes in Kome 
and VitelliuK. The Homan Insips in eastern were loudly proclaiming republican pnnciples, 

regions took example from the conduct of the and V€*spasian thought it his duty to e^I^l them 

legions of the wc»st. They had proclaimed their from the country. He had so little inchnation 

commander Emfs^ror of Home, and now' the for war and conquest tliat, ow'ing to his mfluence, 

army of the eawt thought the time liad come the Temple of Janus remained closed, showing 

for them to assert their right of eh*ctioii, and in that iK-ace prevailed throughout the land. Janus 

the<uty (»f Alexandria they pr<K*laimed Vespasian was one of the ancient l^tin divinities, and the 
ErniKuor. ojauiing or closing of his temple gates denoted a 

Vespasian. The sanif' cenunony wiw p«*r- state of w'ar or peace. VeRf>asian lived after the 
formed in othc‘r eastern cities, and Vc^spasian was simplest fashion, and the habits of his court life 

cal hul upon by his siipporterH to go tc» Home and W’cre in striking contrast with the luxury and 

claim thtHhrone. V’espasian saw that the situa- extravagance of some of his predecessors. He 

thin wiks not only H<;riouH hut critical, and we so steadily avoided all unnecessary ex|x*nse that 

may suppose that he conshlenyl the condition of he was accused of avarice by some of his con- 

Horne, tlien and for some? time past, absolutely t<*m|M)raries ; but it does not app(*ar that love of 

intolerable, that he luul patriotism enough to laying up money formed any motive for his 

wish to hell) towards the seating right of the simple and modest life. Wherever and whenever 

Empire, ami suflichmt faith in himself to Indieve money was wanted for any purposes of value to 

that he could accomplish his purfsise. Ho left the State and the public ho always had an op<*n 

his son Titus to conduct military operations hand. 

in the east, and as ho had to sufKuintend A New Atmosphere in Rome. His 
affairs in Egypt he noni one of his commanders influence and example accomplished much for 

to man'll upon Home. Before ho could arrive, tfle reform of morals and manners in Roman 

however, the legions who were engaginl in the scK'iety, and an atmosphere of purity and patriot- 

dethronement of Vitellius luwl cautured Rome, ism breathed once again throughout the State, 

and Vitellius had Imm'ii put to deatli. Vf^ipaKian, Vespasian was entirely without affectation, and 

therefore, found no diflu'ulty in his way when not only was he totally unashamed of his humble 

he arrived in Home ami iMcepted the imsition origin, hut he treat edVith scorn the attempts of 

of Kmp<*ror. ^ some of his adherents to trace out for him a 

The reign of Vi^spasiaii opened amid severe lineage which might bring his family into the 

struggles in Jud(*a luid also in some of the sphere of aristocracy, llie later years of his 

Gt'rman and the Gallic provinces of Home. The reign were marked by few' events of great 

uprising among the J<^w's proved t«> be serious. historical interest. One of these was the rise 

'Pile Jews resisted the Homan soldiers w ith all into reputation and fame of Julius Agricola, w’ho 

the hereditary courage and jHTW'vcraneo of the held for seven years the government of Britain. 

MiM'calKHw. Jow'phuH, the Jewish historian, took He sulidutKl completely the whole of that island, 

a leading part in the «lefeiiee of his country. with the exception of the Highlands of Scotland, 

The Captura of Jerusalem. The arms and ruled with such moderation and justice that 

of Home prevailed and the city of Jerusalem he all but reconciled the British people to the 

was eaptui*ed by the soldiers of Titus. Josephus domination of Rome, and succetKled in making 

IumI IwMMi made a prisoner by the Homans, and the study of Homan literature and art a favourite 

was a captive in the Homan army at the time occupation among the intelligent classes. His 

when this event occurred. Jerusalem had daughter was married to the illustrious historian 

Imrne w'itli heroic and des^HTale resistance the Tacitus, who has wTitten that life of his father- 

siege of the legions of Titus, hut the result w’as in-law’ which is a classic in our days as it was 

inevitable, ana the Homans eatertHl the city. when Rome was still mistress of the w'orld. 

'Phe conquerors liehaved as conquerors were in Wspasian's health broke dowm in 79 a.d., and 
the liabit of doing in those days. They burned he went to recruit his strength to his country 

the great Temple of the city, and disperst^d its home in the Sabine mountains. But the re- 

very ashes by passing the ploughshan? over its moval came too late to effect any change in his 
site. They caused an immense flight of the condition, and in the middle of that year he ied, 
inhabitants from the land of their birth, which When he felt his last moment approaching, he 
was the beginning of the disiiorsion of the Jews said to those around him, some of whom had 

which went on for many generations. wished to gratify him by proclaiming him a 

During the w^ars in Judea and in the European divinity, “ Just now I begin to believe that I am 

provinces of Rome Vespasian was doing his l>est becoming a god.” This was evidently a closing 

to rt«tore order to his capital and his country. touch of his characteristic humour, and he added. 

He removc*d many unflt and corrupt office An Emperor ought to die upstanding,” made 
holders who had lieen put into pow'er by Nero a sudden effort to rise to his feet, and then died. 

Coniinued 
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THE NERVOUS SYSTEM 

The Consdont Mind mud the Unconsctons Mind. Thdr Separate Sjttems 
and Work. Their Structure. Work and Nourishment of the Nenres 


Oronp li 

PHYSIOLOGY 


By Dr. A. T SCHOFIELD 

THE nerves are not mere exi>ressions or ideas ; actions appeal 
^ they are actual threads or fibres, stret^'hing chanical. but i 
all over the body just as the mass of telegraph controlled and 
and telephone wires run everywhere over posive power 
London. They connect the brain-centres ” pou'er is the i 
with every p^ of the organism, and along sympathetic s] 
them impuls^ are incessantly travelling to and complicated \ 
from the brain. In order to understand the principles, the; 
machinery by which the mind controls the tne mind 

body, it IS necessary first of all to get an of the dig 

idea of the arrangement of the whoK* systems ; 

nervous system. We have already stated *:u.' store up 
in an earlier section that this S 3 'stem may ; V spend it, 

be subdivided into two — one under the ' I ^ tial energ 

control of the conscious mind and w ill, and , ^ 

the other under the sway of the un- 
conscious part of the mind. Tliey 
arc called, respectively, the Cerehnh Vr 
tSpinal and SymmLhetic systems. 

Brain and Spinal Cord. The 
cerebro-spinal system comprehends, i 

as its name implies, the brain and < ^ , 

spinal cord and all the white nerves w^m n , 1 
connected with them. This f ' 

complicated machine forms r ' 1 < 

the executive of the govern- ^ \i 

ment, which consists of the ■ ' A ' 

supreme controlling power V ‘ B ) 

of the conscious mind, and ^ > A B 


of the conscious mind, and 
transmits its will to the 
whole body. All com- 


onveyed by 

the white cerebro-spinal nerves to everv 
part of the body, and are carried out 
by the striped and voluntary muscles, 
to which the nerves are attached. 
This system has special control over 
the expenditure of life-force in all our 
actions and words — that is, over the 
animal life or kinetic energy of man. 

Sympathetic Syatem. The sym- 
pathetic system is entirely different in 
every particular. Its centres are 
situated all along the front of the 
spine, the chief one being just be- 
hind the stomach and consisting of 
a large mass of nerve-cells. From 
these centres small pink nerves go to 


actions appear at first sight to be mainly me- 
chanical. but a lon^'r study show's they arc all 
controlled and set in motion l>y a central pur- 
posive powiT for the good of the body ; this 
poww is the unconscious mind. Although the 
sympathetic 83rHU'm appears to carry on all the 
complicated processes of life on self-acting 
principles, they are really under the control of 
the mind, which thus directs the ac-tions 
of the dige«li%r, circulatory^ and rcMjnratory 
systems ; in short, those that pnKluce and 
store up life-force rather than those that 
spend it, or over the vegetative or |K>ten- 
tial energy rather than over the animal 
side of the life of man. Ihe Hpnpathctio 
nerves arc conncclecf with tho 
smooth, unstri|KKi muscles. 

Cerebro ■ apinal Nerves. 

Tlie e4‘nd>ro*Kpinal nerves them- 
selves 1106) are, a.H I have said, 
'T the cords or clcctrie wires that 

" * ‘ stretch from the brain and 

' spinal cord to eveiy jsirt of tlu^ 

/ ^ body. They nro white thread Mof 

' ‘ 1 ’ J microscopic size collected into 

, A bundles or bands called nerve 

Sv'i . k ' tninks, tho largest Inung thriw- 

\ M ■ ouarU'rs of an inch broad in 

u the thigh [108], and the smallest, 

almost invisible, like tlie finr ‘ 
t)iri*A/l Tf ivn nvuitiine one 

IBfH 

V surrounded by a shf’ath of eon- 
nective tisHUc, and e(»nsiMting of 
bundU^H of smaller nerve bundles 
and blood- veswrls and lymphatic 
filmut. In the m^rve trunk these 
bundles are not twisU^i, but 
lie straight side by side. The 
bundles can bf? sulidividc^l still 
MHi further, until we get to the single 

nerve fibre [107]. 

Every nerve fibre runs (just 
like a telephone wire) straight 
from its starting |K>int to its end, 
and without branching or uniting 
with others. The tninks branch 
and divide and join, but the 
undivided fibres never do so 



all the organs of the body, to all the 105. nebvxs of the body j^^eir course. One thirty- 

blo^- vessels, aod to many other mrte. | cereimim 2. Cerciicllura sixth part of the whole weight 

W Ss JSsrsS .E^piSS ‘ ^ w, . 

cord. ]iifxua 9 . HcTTMtothe^insr otructurB oi B C^reoro* 

Ibis system acts and carries on its bpImI Nerve. The medul- 

o ea a clo a o and most complicate opera- i fTlateSilSsi nenS cerebro-spinal nerves of 

f^ons without the conscious mind 12. tnmiwrpiexiu f 3 . Orest which we speak vary in size 

li»TW aoy p^r to interfere or 16^%^ ‘to St H? 

to discover what is going on. Its tmnitics and con^ of tom parts. 
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Firnt there la a nrotcotivc sheath like the hemp apolar. One of these processes, which is prohablv 
covering of an unoer^ound electric wire ; then a prolonged into a nerve, is always unbranched, 
fine white sul^Ktanccmeathing thenerve all round, and is called the axis cylinder process, 
like the /ihmlh of guttapercha which insulates (or These cells have no distinct limiting mem- 
prevents any of the ele(>tricity escaping from) the branc, and consist of granular protopla^ with 
clectri<! wire in the centn? ; and lastly not a wire, a large nucleus. They are often angular and 
lint a tul)e full of fluid, along which, it is believed, triangular in shape, and able to move when 
the impulse travels from the brain. living. 

The outer covering [f07] is calKxi the primitive Four Kinds of Nerve Cells. We may 
sheath or the nenriinnmu, and is a delicate recognise four varieties of these cells ; 
membrane with constrictions every one-fifth of 1. Those with no white substance of Schwann 
an inch and oociwional corpUHclcs Ix^twwm. or covering of neurilemma, as in the brain, and 
'Phe sheathing or insulating substanc(‘ is called connected with the naked axis cylinder nerves, 
the mecliillury shc^ath, itK'dulla, or white mthdance 2. Those with no white substance of Schwann, 
o/ SchuHtnn; it gives thescr ne rves their white but with neurilemma, as in the S3mipathetio 
appf'arance, and it also affords rich food for ganglia, and connected with the non-medullated 
the nerve within, on or'coiint of the large amount sympathetic nerves. 

of fat it eontains in an emulsion, the globules .T Tliose with the white substance of Sohwann 
of which refnwt the light, and thus a<?eoiint and no neurilemma, as in the brain, and con- 
fer its (‘oloiir. It is wmi-fluid and like chyle. nected with nerves of similar construction, which 

Tlie rirririr wire in the eentn; is called the form the white substance of the brain. 

cyltiider [108], and is tlu^ (essential part 4. ITiosc with lioth the white substance and 
along which all jinpulsc^s travel, ft oeeupies a neurilemma, as in the ganglia of the spinal cord, 

quarter of tlu^ diamf ter of the nerve, and in connected with ordinary mcdiillat^ nerves 

a cut HjSMriinen ofUm projeetH like the wick of Where the Celia are Found. Nerve colls 
a candle. It is a tills* of fluid endowed in a arc found in the brain and spinal cord, in ganglia, 

ciclieiite membrani*, nml m really an enormously and at nerve endings in the tissues. The spinal 

2 , ‘-oils arc generally unitxilar, and are embedded in 

^ finely granular ground substance (neuroglia), 
Jvnd have no neurilemma. In the ganglia of the 
pf'^f^'’ior root of the spinal nerves the nerve oells 
havi'^a^sheath of neurilemma and a short process 

I ' The function of these cells appears principally 

^ consist in the nutrition they afford to the 

^ nerve. They may also increase the area of 

^ nerve action, and hero also non-medullated 

nerves arc often changed into medullated. 

^ There is very little evidence that these spinal 

uo. TRANSVERSE SECTION OF SCIATIC NERVE I’oot ganglion Cells possess any automatic or 

Is,":? s 

A 4i ' solids are composed as follows • 

As the nerve fibre approaches its termination ^ha^phoric acid . . . . ‘ 9.0 

at either end, it first loses its central coat, the Phosptiato potash [ 55-0 

medullary sheatli, and then the outer one, the Phosphate sodium 23o 

nrimitivo 8hcath, thr nakcKl axis cylinder n 

Structure of a Sympathetic Nerve. i^hiorido stKlium 5.9 

In sympathetic nerves the non-medullated Sulphate potash .. ,, j.5 

nerve fibres aiH* also gathered up into trunks Sulpliate silioa ,5 

and bundles, and consist of axis cylinder and 

^glia, and may be of any shape. They always Stimulation of ir t • j 

hat'e a nucleus, and have one or moie l^ohiM stimJT^^^ ^ ^echan$cal 



deeps the temporary paralysis is believed to be 
doe to the oontmued pressure of the under-knee 
into the hoUow of the upper one, when the legs 
are crossed, so that the axis cylinder gets 
squeezed Heat and cold stimulate a nerve, un- 
km th^ are excessive, when they paralyw it. 
Chemicals also, 
such as acids, al- 
kalies, alcohol, 
ether, chloroform, 
at first stimulate 
and then paralyse. 

Electrical stimuli 
act most on a 
nerve at the 
moment of appli- 
cation (making) or 
cessation (break- 
ing). Single shocks 
rapidly applied so 
excite the motor 
nerves that tetanus 
is produced in the 
muscle. It is fre- ^ ” 

quontly found that if*OLATED nerve fibres 

the further a a. T«o fresh nerve m.re* 

. H Nerve fHires, allowing nuNliillury 

motor nerve is nheatli l»roken u|» 
from the central a. yeuriJetnma h. yuelei r. AxU 
sysUmi, and the nf[indfr d. M^uUary $heaih. Iir 
teSi/e Muhtianct of Schteann 

nearer a sensory 

ner>'e is to it. the greater the effect jiriiduced 
by electrical stimulus. 

The nature of the normal stimulus is entirely 
unknown. It travels from or to the brain, giving 
rise to motion, or sensation, and moves more 
slowly than stimulus induced by electricity. 

Nutrition of Nerves. The nutrition of 
nerves depends to a mat extent on the nerve 
cells, and their excitability depends on their nutri- 
tion. Nerve fibre gets exhausUd more slowly 
than muscular fibre, and recovers more slowly. 
Continued inaction of a nerve diminishes its 
excitability. If any nerve lie severed, d(^gen(*ra- 
tion sets in, and the irritation decreases from the 
cut end upwards. Repair takes place when the 
severed ends are brought together from the 
sound parts in the reverse direction. The effects 
of cutting a spinal ner\T are very instructive. 
(1) If the tchol€ nerve be divided after 
the junction of the anterior and 
posterior roots, complete peripheral 
degeneration of botn sensory and If ^ 
motor fibres sets in, the central part ' 
remaining unaltered. (2) If the 
an^ertor roof alone be divided, only 
the motor peripheral fibres connected with 
it demnerate, the rest of the nerve remaining 
soaqo. (3) If the poaterior root be divided 
before t^ ganglion, the nerve only penshes 
between the cut and the spinal cord. (4) If 
it be divided both before and after the 
ganglion, the d<%generation spreads both ways. 
These experimeLta show that the centre of nutri- 
tion of anterior nerves lies in the spinid cord ; 
of the posterior in the ganglion. 

Electric Nerve Currents. There are 
small onrrents of natural electricity in healthy 
nerve tissue as in muscle. Natural nerve 
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currents in sensory nerves travel about 140 ft., 
and in motor 111 ft., per second. Electricity 
imd light travel about 200,000 miles per socono. 
Sensorj' and motor nerves will conduct im- 
pulses indiffenntly either way. The direction 
of the current is determined by the source of the 
impulse, which in sensory nerves is [H'ripheral ; 
in motor, central. ^ 

As we have seen, the effect of stimulation of a 
nerve depimds on the manner of its ending. 
Theoretically', a nerve can carry a current either 
way, but practically it can only Iks used in the 
lioay to convey a current in one direetion, 
bc^causo of the nerve ending. The pa.ssing of a 
nerve current is therefore shown in an afferent 
or sensory nerve by pain or other sensation : in 
an efferent or motor nerve hy muscular twitching 
or movement. Sensation is the n*sult of organic 
change in a central nerve cell, just as movement 
is the result of orgnnie ehatige in a musele eell. 
The terms sensory and motor are not, however, 
quite accurate. 

Another Claaalflcetion of Nerve 

Fibres. Nerve fibres are liettcr divided into 
( 1 ) affen*nt or eenti ifs'tal ; (2) effert*nt or centri- 
fugal ; and (.’1) intercentrnl— i.c., iM^twcnm the 
two nerve eell.s. 

Mfdor, or c/fertnl nerves <*arry orders from 
the brain and spinal cord to alt the inuschst of the 
body. When it is rememliered that each 
muscular fibre* has a nerve attat^lied to it, the 
great nuinlH*r of them is appanmt. The longest 
nerve fibre is, of course, that which reaches from 
the brain to the big t(K‘. 

These nerves end in the muscular fibre in a 
sort of fiat plate, which is fastened on to it ; it 
has the pow(*r. by nu^ins of its current, of sud- 
denly causing the fibre— and hence the w'hole 
muself* — to shorten and thicken. The nerv(*H 
leave the brain and spinal eord from the front 
part, and run in bundles with the 
IKiHterior sensory nerves. Thus, two 
w'in*s conveying crurrents in opp<iHit4r 
w ays may lie side by side* ; but luM^aiise 
of the insulating sheath the eurrentH 
never mix. The nerves all 
commence or end in scime 
brain eell in the grey 
matter. 

Sensor y, or afferent nervcjt 
convey impressions from 
every part of the surface 
of the laxly, and from 
every part of its inbjrior 
to the brain, making it 
acquainted exactly with 
all that is going on. Every 
single fibre of the count- 
I. Nttcieufl 2. BrmiiciifNi less millions starts from 

8. i;iiirnii,ched beneath the skin, or from 
iirocem, formlns axin cylin- 

tier of uerve some part OF Organ, and 

runs, joined with others in 
bundles, to tho back of the brain or spinal 
cord, which it enters, and then terminates 
in one of the central nerve cells. These 
nerves convey all the intelligence to tho 
brain of what goes on inside and outside 
the body. They convey sensations of heat 
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and cold, of pain and pleasure, of hardness 
and softness, smoothness and roughness, as well 
as sensations of taste and smell. In the ear and 
eye they are connected with elaborate instru- 
ments to convey light and sound. 

Sympathetic Nervous System. We 
will now leave the cerebro-spinal system, and 
turn to that with which the /'onKoious mind and 
will have nothing whatever to do— the sym- 
fjotheiic mrvouM Mifkem 1 109 ). We have already 
H<»en that it lies all along the front of the baek- 
Ume. It is also connected in very many parts 
with the spinal system, so that some of our 
actions nn* partly voluntary and partly svni- 
pathetie. Our mind (?an recall actions which 
make us blush for shame, but the blusli itself is 
due to the enlargement of fhe^ capillaries by the 
Mynipatbc»ti(t nc^rvc's. 

The sympathetic nervc's have*, speaking gencT* 
ally, the same functions ns the ccrcbro-spinal 
nerves, IsMiig Iwith affc‘n*iit and etferc‘nt. That 
they eondiic t atfcTcnt iinjjreHsionH, not gcncTally 
felt as sensations, is clear in disease wlicn we 
«*x|K*rienc‘<^ scaisation 
in parts that nrr 
ordinarily without 
any feeling what- 
<*ver. and art* sup- 
plied hy sympath- 
etic ncTves. Only 
intenst* impressions 
or Ht^nsatiems in 
distuise nn^ thus eon- 
fluf*t(*d on to lhe« 
conseious brain. 'Phe* 
syiupntlu‘ti(^ nerves 
an* pink or grt*y, Ih*- 
c’Hust* tirey consist 
only of two parts, 
the* outer tihrouH 
c'oat and the inner 
tiilK-of nervematter. 

Many of the int<*rnal 
organs hav(> sym- 
path<*tic systems of 
their own. The 
hc'art has no less 
than thret* sym|>at li- 
ft ie n<*rve cimt it*s 
in it, in virtue t»f 
whieh it lH‘ats, and 
<‘an go on U'nting. 
even when n*mov«*<l 
from the body, for 
manv hours if fed 

wiUr blood and kept 109 . tub svMrATHETio 
warm. The beating system, showijjo spinal 
is, however, eon- and solar plexuses 

trolled in two ways 

—from the medulla, by means of the pneumo- 
gaatric nerve that slows it ; and from the 
main sympathetic system, by a nerve that 
accelerates it. Hence, in indigestion, etc., when 
the sympathetic nerve is irritated, the heart's 


beat is quickened, and it palpitates or ^ts very 
fast ; whereas, if the nerve in the neck be com- 
pressed or irritated, the heart is slowed, and 
might be stopped altogether. Althoug^i it haa 
been broadly sUted that the cerebro-spmal 
system controls the actions of life, and the sym- 
pathetic system the processes of life, yet it must 
be understood that the fibres of both often inter- 
mingle, and it is frequently impossible absolutely 
to distingui-sh the one from the other. As a 
general rule, however, the above distinction holds 
good, and it is most valuable. 

Nervea Given Off by the Brain. 

Xerves are arranged in pairs, right and left, all 
over the body— that is, there are always two 
alike. The brain itself giv^es off twelv^e pairs of 
nervc*M, a.s follows : 

One pair of sensory nerves from the no.se, 
conveying smell. 

One pair of sensory nerves from the eye, 
rimveying light. 

One pair of sensory nerves from the cars, 
conveying hearing. 

One pair of sensory nc'rves from the longue, 
conv<‘ving taste. 

One pair of sensory nerves from the face and 
teeth, principally conveying fe<*Iing. 

Three pairs of motor n(‘rves, giving movement 
to the eye- balls. 

One pair of motor nerves, giving movement 
to the taee. 

One pair of motor nerves, giving movement 
t4> the tongue. 

One pair of motor nerves, giving movement 
to the neck ; and 

(Jne pair o/ motor and sensory nerves running 
to the larynx, Iimg.s. heart, stomach, and liver, 
and hence <*alli*(! tiu* pneunwgastric or the lung 
and stomach nerves. 

I.airge nerv(*s supply the arms witli motion and 
.sensation. They leave the spinal cord in the 
niM'k, and, passing out lietweeu the vertebra*, 
unit<* in a large cord that runs under the collar- 
bone. and there divides into live large nerves. 
One of these five can be felt at the inside and back 
of the elbow, where it is called the funny-bone, 
and can l)e rolled about under the finger. It 
gives mmsation to the little and ring fingers, and 
when it is rolled about a pricking sensation is 
felt in these. 

All down the back a pair of nerves is given off 
from the spinal cord about every inch, and runs 
along inside each pair of ribs. Ixiwer down in 
the abdomen they run in the muscular wall. At 
the luise of the spine two great cords are given 
off ; these soon divide again, one on each side, 
one for the back and the other for the front of 
each leg. The posterior nerve is called the sciatic, 
and when it is inflamed we are said to have 
sciatica, w'hich is very painful. 

The nerves, like the blood-vessels, are well 
protected from violence by ninning along the 
inside or least exposed parts of the limbs. 
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By HAROLD BEGBIE 


'yO have a right judgment in all things is one 
^ of humanity's oldest aspirations. No man, 
in whatsoever field of activity he exercises his 
energies, can dispense with this faculty of 
judgment. The horsedealer as well as the 
picturt‘-dealer, the tradesman as well as the 
artist, must know how to criticise before he can 
ho|)e to succeed in his enterprise*. Criticism is 
not, as too many people suppose, a |K‘tulant 
finding fault, but rather is it that prac'tical and 
utilitarian '' art of judging of and defining the 
cpjalities or mc'rits of a thing.” 

And yet, important as is this facuilty in the 
praiticai affairs of life, the art of criticism 
rt'iuains untaught in our schools. No one is 
instructed! how to discriminate between good 
and Iwid literature, betw<H‘n true and art, 

l>ct\v(‘cn wisdom and folly. The schtsdU^y is 
siip[ioscd to cmetrge at the end of his studies a 
wise and prudent man, able to choost* the goml 
and di.scanl the evil. And yet the most rasual 
refl(‘(*tion must show' us that only the <‘lowst 
and most w'atchful studies can ])r<K!uce a 
discriminating mind. 

The Intellectual Conscience. It is 

the object of this article to indicate the 
easie.Ht manner for acquiring that wnsitiveness 
of intelligence which ends in the creation of the 
intellectual conscience. We may perceive from 
the fact that it is not the profound theologian 
whose faith is shattered by a sixfienny reprinf 
of one of HadH^kel’s ventures inU^ philosophy, 
nor the consummate jmintcr who bn^aks into 
rhapsodies at the latest picture* postiT bln/.ing 
from street hoardings, that a wide culture is the 
best means for acquiring sennit iven<?sH of intelli- 
gence. "Hie more* exUmded a man’s Heading, the 
deiqxjr is his reflection, and the mon^ thorough 
and profound his experiences, the less likely is 
his mind to be the sport of every changing 
huihion and every sudden enthusiasm in the 
sphere of the intellect. It is, therefore, Udon* 
all things, necessary for a man to study and to 
reflect before he can tnist his judgment. The 
intellectual conscience, indeed, may be said to 
hang as one of the first fruits on the tree of 
knowledge. 

3ut since it is a platitude that no man can 
complete in a single life his sc^arch after wisdom, 
it is apparent that there must lie some method 
of acquiring sensitiveness of intelligence os the 
student pursues his journey. Indeed, it is 
essential that this should be the case, for without 
such r unning acquisition of sensitiveness the 
student would be for ever selecting wrong 
models and foUowring false masters. Let us, 
then, endeavour to discover in what fashion the 
student may possess himself of an intellectual 


conscience before he has graduatcKl in know - 
ledge and become a scholar. 

The A B C of Criticlam. In thu 
smallest and most common aids of life a 
man may std himself to Icani tlio art of 
criticism. Ho will find it jHissiblc to U‘giii 
this cHhication at every step and turn of his 
everyday life — nay, he will find it impossible 
to avoid it. For directly a man has smi that 
it is gcxxi to ask himself why ho lulmirt* or 
condemns a thing before deiMtling about it. he 
ha.s learned the alphabet of critii’ism, and for 
<*vcr afUr. in some fashion, is a critic. 'I'liis is 
the lieginiiing of the gospel of criticisni : md *'do 
1 like si]t‘h a liook or do 1 detest such a pictun* ? ’* 
but “ ic/t// do I like, and trhff do 1 detest ? ” 

It is a common experience to find people 
t'XprcHsing opinions and {xissing judgments 
wiio eonfesH, on lading quc.HtiomHl, Hint tli<*y have 
no reason for their faith. They accept w'ithout 
quest iiui the diclati* fd some instincl in their 
mind, and not in the h'ast |HrturlMHl to \h' 
Udd that this opinion of thcars is in sharfH^t 
op}N>sition to the utbred judgment of many 
eimiiines. Never onc<‘ have tlu‘y nskcnl them- 
selves what an» the qualities they admire 
or dislikes in the work about, which they are n*»uly 
to express so fluent and dccidnl an opinion. 

Now', a man without scholarship cannot over 
pass a satisfmrtjiry jiidgnumt ufsin a work of 
art— to do that n<s‘essitat4* acfpiaintaiK'e w'ith 
the lM*t that has Unm said and writti'ii on the 
whole Buhjt'Ct : hut he can at least give to himself 
reasons for his own wnsations concerning the 
iwirticular thing, ami this he must iua<usiom 
himmdf to do if he would creat#* an intcdliKStual 
conscieiicu-. He must learn to Hus|K*ct his first 
impressions, to Ur chary of listening to his dumb 
pn<lilcctions ; h<i must f>xaniin(‘ and cross- 
exainine hiinscdf till he has go<Kl and HuljstAntial 
r«*as 4 )nH for his judgment. Kven in buying a 
newHf)a|MT, let a man ask hiniKclf why it is that 
he prefers this particular paisT to the others 
lying on the IxMikstall. In selcc'ting cloth for a 
suit of clothes, or carp ts for his house?, let him 
question himsedf as to why he. ehrxmi* such a 
pattern or rf*j<‘cts such a fabric. I>‘t him alw'ays 
U* intelligfnt, logically intelligent, in exercising 
his iMjwer of w ill. 

Creatiog a Free Will. That great 
artist a, F. Watts once lamenUxI to the 
present writer tlrnt men and women more 
and mon? asked themselves if a thing were 
fashionable, and not if it were true or beautiful— 
blindly following a prejudice, and never <?du' 
eating in themselves their own faculty of selection. 
Criticism, be it particularly remembered, does 
not concern art s«d literaiore alone — it concerns 
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nataie, it ccmoenis life, it oonoms the deetiny 
of the 0 oaL To pass throogh exiatenoe witiiOTt 
haring coneciouBiv used the of aeleotioii 

is to miss one of the first ednoatiTe forces of 
human experience. We are largely what our 
opinions make us, and not to hare omnions 
is not to exist as an intelligible being. On the 
other hand, to concentrate the mind uTOn 
the exercise of the critical faculty is to ^d 
oneself treading that shining path of life made 
luminous by the brightness of the greatest 
human souls. By such exercise we call into 
being the highest and the most helpful faculties 
of intelligence, and establish in ourselres that 
oft-deba^ but rare possession of humanity — 
a free will. Instead of being dumb and driven 
cattle, we become separate and distinctive 
personalities. For a man who cannot give 
nimself reasons for the creeds that he holds, the 
opinions he advances, and the course of action 
he pursues, is not a distinct and individual 
personality — he is merely the pallid shadow 
of a million inarticulate lives. 

Test Opinions by Noble Standards. 
This is the great value of learning the art of 
eriticism— it intensifies personality. The man 
wlio ac(!ept8 blindly the machinery of his period 
is never likely to l>e a great inventor. The man 
who unquest ioningly accepts the commercial 
methods of his fathers is never likely to make a 
future. But he who studies the existing order 
of things with the conviction that there is no 
finality in human progress, with a certain dis- 
satisfaction of mind in the prom^ of the present 
time, is he who will find nimself presently 
discovering new avenue's of advance, and per- 
ceiving in the mists of the futim^ new and more 
delcH'table goals for human seeking. 

But the highest form of criticism lies in 
U'sting opinions by the noblest standards. 

If we an^ asked to exalt a sailor to the heavens, 
we must first compare him with Nelson. If 
we arc^ asked to salute a poet as the brightest 
of stars, we must first compare him with Shake- 
speare. Or, if we are asked to praise the ethics 
of a moral teacher, we must compare him with 
Plato, Aristotle, or Marcus Aurelius. We 
must never lie carried away by the heady 
excitement of a moment, or by the generous 
enthusiasm of a sudden fashion. Always we 
must have in our possession some definite and 
articulate opinions ooneeming what is the noblest 
poetry, the greatest seamanship, the sublimest 
philosophy. We must know teky we prefer Words- 
worth to Martin Tupper, Cervantes to Hawley 
Smart, and Leonardo da Vinci to Phil May. 

A Porauaaire Reason. Once reflected 
upon, the serious student of life will perceive 
that loyalty to the intellectual conscience 
is one of the first duties of the soul. Ibe 
intellectual conscience will appear to him 
as gTMtly sacrosanct as the mo^ conscience. 
He will be honest with it. He will permit of 
no shuffling with ih He will accept no dictation 
from prieet or journalist, will not. be swayt^ by 
the intolerance of parents nor by the prejudice of 
aohoolmasters. At the bar of his own reason he 
will arraign eveiy question calling for judgment, 
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and only by the an^ents of his inteflaotoal 
oonsoieiioe will his oeoisioii.be influenced. Cb 
will pensive more and more that by the 
exercise of his judgment his character is formed, 
his Individuality is developed; and he will 
gradually come to see that an increasing idoety 
of discrimination is the main i^mss of life. 
Every man who has learned to witlmold admira- 
tion from meretricious art or false literature 
is stronger to conquer in himself faults of dis- 
position and evils of character. By ^ving 
always a persuasive reason for what we do and 
think, we grow further from our animal ancestry 
and approach nearer to our divine desti^. 

Education and Personality. The full 
value of cultivating the art of criticism side 
by side with study may be seen in the 
sameness of effect producea. upw boys’ minds 
by public schools and universities. Education 
is here witnessed producing a pattern, manu- 
facturing and perpetuating a ty^. Instead of 
developing individuality and increasing the 
forces of personality, our popular system of 
education tends rather to suppress individuality 
and to paralyse personality. It should, ob^ 
viously, be the function of education to draw 
out, intensify, and fortify the separate and 
distinct personality of every student, since 
flexibility of intellect and originality of ideas 
are indispensable qualities in a great people. 
Therefore, it is of high importance that the 
claims of criticism should be urged by reformers 
of education. Criticism ought to l)e taught, if 
not direc'tly, in any case indirectly, in every 
class and during every study. Boys ought to 
learn, os soon os they can use their wits, to be 
able to say why they give particular answers 
to the questions of their schoolmasters. 

Criticisin in Daily Life. But for every 
man the art is to be cultivated in his ev’eryday 
life, and all his learning is to be applied to 
this end. Jfe may neglect it, he may decide 
to trust his instincts, he may ridicule the idea 
that he should bother himself in these rushing 
times with reasons for his every action and 
opinion ; but without some application of 
criticism to his daily life it is impossible for him 
to succeed in his undertakings, and certainly 
without it he cannot rank himself with reasoning 
creatures, with the innovators, inventors, and dis 
eoverers who are the advance-guard of humanity. 

Finally, a critical mind is not a pessimistic 
mind, and must on no account be confused with 
the spirit of pessimism. The critical mind 
can aamire generously and praise encouragingly ; 
but it refuses to admire without discrimination 
or to eulogise without reason. Moreover, 
it refuses to perceive final perfection in 
any achievement of humanity, llie architect 
criticises buildii^ in order to baUd tetter; 
the surjpon criticises an operation in order to 
save life with greater certainty. Always a 
student^ always conscious of ihe sanctity of 
his intellectuiu c<mscienoe, the educated man 
holds a balance, and is always able to express 
with perfect lucidity the reason for the faith 
that is in him. 
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BRICKLAYING MATERIALS BUILDING 

Various Forms sad Qnslitiet of Bricks. Cuttiiir sod Rnbbiiie Bricks. 14 

Varieties of Bridcwork. Compoaition and Mixing of Mortars. GaucedWork 


By Professor R. ELSEY SMITH 


'THE manufacture of bricks has been described, 
^ but it must be understood that the qualities 
of brick produced by burning show very great 
variations, depending largely not only on the 
nature of the earth from which the* brick is 
made, but also on the manner of moulding and 
burning them. As a rule, bricks burnt in a 
clamp show ^ater differences between the best 
and worst brick produced than do those burnt 
in a kiln. 

Bricks moulded in a plastic state are more 
liable to damage after moulding than those 
moulded dry. The manufacture of the latter 
rc<|uircs veiy powerful machinery, and such 
bricks are, as a rule, denser, heavier, stronger, 
and have tnier and more uniform edges than 
those moulded when plastic ; they also exhibit 
a much smaller range in quality and colour. 

Malm BrlcKa. Mcdm bricks burnt in a 
clamp will result in bricks practically f perfect 
in shape and of an even texture and cuilour. 
Such arc known as cutlers. They stand at the 
top of the scale of quality, and are used for 
rubbed and gauged work [7Q and 22]. The nc^xt 
quality is known as seconds ; they arc^ stiiiahlo 
for the liest facing work. Shippers are bricks 
well burnt and hard, but not of perfect shape. 
They derive their name from having Ix^en largely 
exported in ships as ballast. 

Stocks. Stocks arc also sound and hard, but 
inferior in form ; the majority of bricks in a clamp 
arc of this quality, and arc in common use for all 
ordinary work. Where the outer bvee of brick- 
work is required to pn*sent a particularly goinJ 
appearance, free from any groat irn‘gularitics 
in colour, the* bricks used to form the surface 
should be picked out from the general mass for 
evenness of colour and good form, or seconds 
may be employed for very good face work. All 
the above classes of bricks, some of which have 
further subdivisions, are sound and reliable, and 
are classed according to the regularity of their 
form and evenness of colour when burnt. They 
are available for all classes of ordinary building 
and for either external or internal walls. Tlie 
prevailing colour is a bright, rich yellow. 

Inferior Bricks. The remaining bricks 
to be described are of a di.stinctly inferior quality, 
and their use is restricted to internal walls in 
inferior work. Grizzles are bricks to which air 
has had access during burning, and are of a 
greyish colour. Place bricks are bricks which 
are not thoroughiv burnt and the surface of 
which is not vitrified ; they are porous, weak, 
and usually of a pinkish colour. Chuffs are 
bricks that have been acted upon rain during 
burning, or have not been efficiently dried ; 
they are soft, and ^ble to disintegrate, and 
them employment should be prohibit^ Burrs 


are masses of brick M*hich have become fused 
together during burning ; they are found 
generally near the live holes, where the heat of 
the clamp is excessive ; they arc unsuited for 
ordinary building operations, but arc enniloyed 
in rockeries, or they may be broktm up for use 
in concrete. 

Machlae-moulded Bricks. The ma- 
jority of machine-moulded bricks arc burnt in 
kilns, and the quality of bricks prodiu^cd at 
each burning is much mon^ nearly uniform than 
in the case of clamps; but there an* very many 
varieties in this class of bricks produci»d,' due in 
a largo measure to the chemical com|N>sition c»f 
the clays of which they are comiwsetl, and to 
variations in manufacturing proi*ess(*8. The 
loc'al varieties arc very numerous. Some of the 
bricks in most genera) use an* the followng. 

Gault bricks are burnt from the (lault clays in 
kilns ; the best, are hard and white*, anil are 
usually perforated with circular holes, running 
vertically through the brick with a view to 
reducing their weight. 

Suffolk bricks arc a variety of (lault brick of a 
vciy pale* yellow colour, and an^ known us white 
bricks ; the^ an^ d(*nse and heavy, and ex{H*nHi ve, 
and arc often used fc»r fa< ings. 

Fareham bricks an* of a bright red colour 
varying in tone, and an* mii(‘h user! as a fai'ing 
brick, and the best qualities of them for 
rubbers. 

Fictions are bricks made in tin* Midlands. They 
are very heav^y. dense, and true t<i form, and 
work c'onstructcd with them will curry heavy 
loads. The} are not of a very goisl colour, and 
the* surface of the brick is sinootli. For walls that 
are to Ik> plasU^rcd thesis bricks an» sometimes 
moulded with dovetailed grooves [2] tx> give a 
lietter key for the plosU^r than t he smcKith brir k 
surface affords. For intc'rnal walls left unplas- 
tcred they offer a very true and even surfai'c 
for the application of distemper or whitow'asli ; 
they are sometimes markc*d with bands nearly 
black in colour, due to variation in burning. 

Staffordahire Briclla. Staffordshire 
bricks are made from a very dense clay ; they 
are extremely hard, dens<^, almost non -porous, 
and of a very dark blue colour, verging some- 
times on black. They will carry very gn*at loads, 
and are used for brick piers carrying concen- 
trated weights, and for railway and other 
engineering work ; the surface will also stand 
much wear, and they are ofU*n emplbyed, where 
their colour is not an objection, in the walls of 
passagefl .and gateways subject to much traffic, 
wing noil-porous, they are also much used for 
copings to walls, and in the form of paving 
bricks for yards and stables, and for such pur- 
poses are moulded in a great variety of forms. 
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ClinKers. Clinkers an^ amall. hard bricks 
burnt at a high temperature, with a smooth, 
vitrified 8urfa<*e. For paving, the edgt^s arc 
generally chamfered, forming a V-shafK^ joint 
when laid ; they are also employed in forming 
kerbs and channelling. 

Fire«brlcKs. Fire-bricks offer great resist- 
ance to heat, and are used for setting stoves and 
Ipoilors, and in a^ position where such qualities 
are required. The Dinas fire- brick, which is 
extremely refractory, may be used for lining re- 
generative furnaces, and in other situations 
where e3q>08ed to intense heat. 

Glaxed Bricks. iSok glazed bricks have 
the surface covered with a thin transparent 

S laso, caused by introduci^ salt into the kiln 
uring burning, the sodium combining with 
silica in the clay to produce the glazed surface. 

Olazed or enamelled bricks have the surface 
covered with an opaque glaze or enamel, either 
white or of various colours ; such bricks cannot 
be easily cut or rubbed and are made in a 
variety of forms for special positions. The glaze 
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ia produced by dippiiig the 
brick into a mip mrmSi oi 
fiii^ly-woiked superior clay, 
with .which the colouring 
material is incorpoimted, and 
then burning in a kiln. It is 
more liable to chip than salt 
glazing, and is more costly. 

Qualitiea of Good 
Bricka. It is not possible 
to supply an exhaustive list 
of the various bricks manu- 
factured, but after a little 
experience of well - known 
types of brick it should not 
be difficult to determine, in 
most cases, if anv given class 
of brick is likely to be re- 
liable. The following charac- 
teristics should be sought for 
in any class of bricks to be 
used in building. 

Size. This should be uni- 
form. If bricks vary much 
in size, very uneven work 
results. The bricks used in 
London average about 875 in. 
by 4*25 in. by 2 75 in. [1], but 
many classes of bricks are 
considerably larger, and some 
are made smaller. 

Shape. The faces should 
be square, and the arrises 
fairly true and not twisted. 

Absorption. This should 
not be excessive, and should 
not exceed 20 per cent. A 
brick should not absorb water 
very readily, but should give it 
off freely . An ordinary brick 
will often absorb about one- 
sixth of its weight of water, 
but a highly vitrified one not 
more than one-fifteenth, and 
some even less. Absorption 
may be tested by weighing a brick when 
thoroughly dry, completely immersing it in 
water till saturated, and then re-weighing 
it after any surface water has been drained off. 
The difference in the w^eights represents the 
amount of water absorbed. The tendency 
to absorb water readily or reluctantly may 
be tested by standing a brick half-immersed 
in water, and noting to what extent the water 
is absorbed by the upper half. 

Uniformity in Burning. This can be ob- 
served when a brick is broken across ; the colour 
in section will often differ from the colour of the 
face, but eyen burning should result in a uniform 
character and texture, and should show slight 
vitrification. The brick, when broken, should be 
free from cracks and other flaws, and from stones. 

Ring. A well-burnt brick struck against 
another, or with a bricklayer's trowel, should 
give a sharp metallic ring. 

Colour. Where bricks are to be used in the 
face of a wall, the colour is of importance, but 
is entirely a matter of taste. For any work, the 



Having been selected, samides of bricks 
sbonld be approved and labelled, showing the 
extreme limit of variation in colour or sha^ from 
the standard sample that will be accepted. It 
may be noted here that the general character of 
the colour of any piece of brickwork is materially 
affected bv the colour of the mortar usci in 
pointing the joints. 

Judging Bricks by Appearance. 

The appearance of the brick will, as a rule, 
indicate the process by which it lias becm 
moulded. Hand-moiddfk bricks have a jrog [1] 
on one side ; the edges are. as a rule, not quite 
uniform or even, and the surfaces are somewhat 
rough. Wire-ait bricks are WMthout frogs, and the 
top and bottom beds generally exhibit traces of 
th€‘ dragging action of the wires by which they 
have b^n cut. Machine-moulded bricks have 
sharp clean arrises, smooth surfaces, sharply- 
marked frog, with a trade-mark or maker's namV, 
and sometimes a frog on l>oth sides. 8ome kiln- 
burnt bricks are marked with dark bars. caiLstMl 
by the method of stacking the l»ricks in layers or 
rows at short distances a)mrt, 
these bars representing the 
parts that have In'en in 
a(‘tual contact. 

Special Bricks. Sp^ ial 
forms of bricks are sometimes 
re(piired in addition t<i the 
bricks of ordinary dimensions 
which have iK'cn descril»ed. 

It is possible to make bricks 
of any desired pattern and 
size within certain limits. 

Many manufa<*turers keep 
stocks of various moulds for 
sp<*eial bricks, from which 
bricks can supplied with 
due notice. S|K*eial shajK’s 
of bricks in frequent u.se an* 
often stocked. It is also 
jKiasible to have bricks 
s|)ecially moulded to suit 
any required situation, but 
their manufoc-turc involves 
delay and some extra ex- 
jwnm*; where a large quantity 
of bricks of any particular 
form are required, it proves, 
however, more mmomical 
and satisfactory than cutting 
bricks to the required fonn. 

Tliis is especially the case 
writh glazed brick.s. For 
c'ertain work, especially that 
with delicate mouldings, rub- 
bing gives much more satis- 
factory results than moulding. 

Of stock forms of bricks, the 
varieties that can lie readily 
obtained, as a rule, are gpliU^ 
bricks of ordinary len^h and 
breadth, but of less thickness. 

Splayed bricks [18] are those 
having a chamfer worked 
on one edge, made with spUm 
of various sizes. BuUnose bricks 


[8 and 4] an those having one angle rounded or 
cireular, cm plan, the circle being usually struok 
with a 21 in. radius. Double bullnose bricks are 
also made, having two rounded angles. Stops 
[4, 12] for buUnoses and splays are made in 
various shapes wdien the surface is required to l»e 
brought back to a rei*tangular form. A ngle, or 
mitred [15] for dealing with such forms at 
angles, are also made, and are more satisfai'tory 
than cutting the bricks to mitre. 

Moulded orichs for plinths [18], strings [14], 
sills [22], moulded ribs [18k cornices [19], 
copings [17], mouldings for wind*tw jambs [22], 
sunk panels [18], and similar purposes, are 
made in grt*at variety. Different manufac- 
turers make and stoi'k different sections, and 
some makers include plain and cnricht'd bricks 
of ujussinr [21] shajx* for arches of different 
radii, including enriched voussoirs. All sucli 
hrick.H arc (‘arefully arranged to bond with ordi- 
nary brickwork, and include, an a rule, all 
returns, mitres, stops, etc., that an* usually 
rc(|uircd. 
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wood, and consist of a base and of 
two sides cut to the profile of the re- 
quired brick, but a tittle full They 
are stilEened with brackets, and ^e 
upper surfaces covered with striM of 
sine, so that they are protected mooi 
dama^ when tne saw-blade works 
over Uiem. 

This class of work is used for plain 
walling, which is the simplest woik, 
and for straight mouldings ; also for 
c’ircular work, either plain or moulded, 
and for what is known as circh an 
circle work, in which a double cur- 
vature occurs. 

In working a brick for plain work a 
beginning is made with one broad 
surface. This is rubbed on the nib- 
bing stone with a swooping motion 
till perfectly true ; next one edge is 
similarly w'orked, so that it is perfectly 
true, and is tested with a square to 
ensure that it is at right angles to the 
face first finished. It is then placocl 
in a mould of the size required to give 
it the necessary thickness, tightly 
wedged, and the upjK'r part is n*- 
raoved with a saw ; and by the use 
of similar moulds the width and 
length may also Ik‘ reduced to exiU*t 
flimensions, and the sawn surfaces are 
afterw’ards rubbl'd or finished with a 
hand-stone or file. For moulded 
work, or for circular work, the wood 
moulds are prepared of the necessary 
form, and the proei'ss is similar though 
not quite so simple. 

Rough Cutting. We have now 
considered the manufacture of various 
forms of brick, most of which the brieklnycr is able 
to lay just as they are delivered on the scaiTold, 
and wc have also described the earcful prepara- 
tion of bricks for special situations by diiTcn*nt 
processes, which an* all covered by the general 
term fair-riUting. Such bricks arc not pn?j>ared 
on the scaffold by the bricklayer, but in a shed, 
and are sent to the scaffold ready for fixing. 

For many situations, however, some <>utting 
on the scaffold is necessary, and this is generally 
termed rough cutting. It includes the rough 
shaping of bricks by the bricklayer’s trowel 
to suit special positioas, the cutting off of 
angles of brickwork with a hammer and chisel 
before plastering, and the cutting of perforations 
and chases, and generally such work as docs 
not involve forming a carefully finished face to 
the cut surface. 

Uniting Brich to Brick. Ail walls 
or other structures built up of a number of 
blocks of materials of moderate size compared 
to the total mass, require that some means 
be taken to secure the combination of the 
component parts into a solid structure. 
In very favourable circumstances, where the 
individual blocks are comparatively large and 
finely wrought, friction by itself may suffice, 
as in some of the old Greek buildings. But, 
even when such materials were used, ties of 


bronze were largely iitiliscHl fc»r uniting adjoi'cnt 
bliK'ks and eoiirsi's. Such work iiivoIvcM much 
labour in pnq>aring tin* stones with true Is^ds 
and joints, and in fitting in the ties. 

Where the blocks are comparatively small, 
su(‘h a system is not praetteable. and the usual 
pra(‘tice has U'en, and still is, to fit them together 
with the help of some maUtrial that will hind 
them U>gcth(T. Tht*re is this further advantage* 
in the ust^ of such material, that it is not necMsssary 
to prejMin^ the ImxIm and joints with the; same* 
scrupulous care as when th(;y arc* to come inte» 
actual conta<*t, when jicrfeetly tnjc IsmIk are 
n;quired to secure an even liearing. 'Hie materials 
in general use for this purfMSM; are* all of the*m 
applied in a soft condition, and allow for slight 
irregularities in the; adjacent surfac'cs, and the 
extent to which sue-h irretgu lari ties exist will 
determine the thickness of the materrial used in 
the joint. For example, when brierks are used 
as delivered on a building, if they are placed one 
upon the other it will noted that any two 
surfaces, as a rule, are not in contact all over, 
and in practice it is usual to form a bod or joint 
of about J in. thick. If, for any reason, a very 
fine joint be required, the bricks have to be pre- 
pared by rubbi^ the adjacent surfaces till they 
are quite true. Much the same is true of stone 
walUiig. If small stones be used with rough 




muiBcoB, thick joints are neoeMwiy, and if a fine 
imnt be reqoir^ the surfsoes most be caiefolly 
prefwred. 

MortnrforBfficilworlU Thematerial used 
for forming tlieee Jointi between the hard blocks 
of material is usually described as motlar or 
pvMy, BHamen has been empk^^ in country 
whm it is found, but is not a wmenti^ material 
in ordiniury'use. Mortar varies oonsioerably in 
its nature and properties, according to the ingre- 
dients of which it is composed The word 
usually implies a material compost of a fine 
aggregate [see page 332], such as sand, and of 
some form of lime as a matrix [see page 332]. 
Cement mortar, often referred to briefly as 
cement, consists of a similar aggregate mixed 
with Portland cement, or some other cement. It 
is a material similar to concrete, but requires 
a voiy much finer aggregate. 

Mortar Aggregate, The aggregate for 
mortar is usually sand, which may be pit sand 
or river sand, and is required to be clean, sharp, 
free from all animal and vegetable impurities, and 
from loam or salt. If necessary, it must be washed, 
as doscrib(Kl for use in Concbete [page 334]. 
If the sand lie mixcKl with gravel or stones, it may 
lie screened. This is done by erecting near the 
heap an oblong frame of wood, filled in with a 
BC'rios of stout wires running vertically. For 
ordinary mortar, these art* usually i in. diameter, 
with thrtM* wires and three spaces to 1 in. ; 
stronger horizontal wires occur at short intervals. 
The frame is fixed in an inclined position ; the 
material to Ik* screenctl is taken from the heap in 
a shovel and thrown against th<* fa(*o of the 
scretm ; the finer jiarticles, forming sand, pass 
Ix'twoen the wires and fall iK'hind the screen; 
the larger particles and stones run doi^Ti the face 
tif the scn*en, and are reHerv(»d for concrete. 

Various substitutes may be employed if 
sand cannot lie obtained, or may be used as 
a portion of the aggregate, provided the par- 
ticles an* sharp, clean, and durable. The most 
usual Hubstitutes are crushed sandstone, crushed 
pottery, or crushed brick, but the bricks for such 
purposes must lie thoroughly burnt, hard, and 
vitrified, and, if old bricks are used, should be 
cleansed of any old plaster adhering to them. 
Fine ashes often make a veiy satisfactory 
mortar, but give it a dark colour.* 


between the fingers close to the ear, will give • 
riiarp gtstiog sound. 

of Umo for Mortar. The 

matrix selected depends upon the pur- 

pose for which the mortar is required, and the 
stxmigth expected in the walling. A pure or fat 
lime should never be used in nuddng mtHrtar, 
except for temporary work, where no strength 
is required ; such hme can set only by ^ 
absorption of carbonic acid from the air, which 
never reaches the inner portions of a bed of 
mortar, and in consequence this never sets. A 
feebly hydraulic lime, such as the grmtone 
lime burnt in the neighbourhood of Hailing, 
Dorking, or Maidstone, may be used for ordinary 
buiidW work in which no great strength is 
requir^ to be developed, but b not suitable for 
footings in damp situations. Blue lias lime, 
which possesses considerably higher hydraulicity, 
is used for building of a go^ dass, and may be 
utilised even for foundations in damp situations. 
The most eminently hydraulic are Aberthaw and 
Halkin Mountain lime, but where an eminently 
hydraulic material, or one possessing great 
strength is required, Portland cement is usually 
specified. Other cements, such as Roman, are 
confined, as a rule, to rendering or covering walls 
externally. 

Compoaition of Mortar. The sand 
in mortar is employed partly for reasons of 
wonomy ; it also serves to lengthen the time 
within which setting takes place, and renders 
the material easier to use ; but it diminishes the 
strength of the resulting mortar, and the 
proport ion in which it is employed is, therefore, 
regulated by these considerations. The pro- 
portions of aggregate and matrix usually 
employt»d are the following : 

1 part of feebly hydraulic lime, 2-3 parts 
aggrc‘gate ; 1 part eminently hydraulic Time, 
3-4 parts aggregate ; 1 part Portland cement, 
2-3 parts aggregate. 

Portland cement is usually mixed with a ' 
comparatively small proportion of aggregate. 
Its strength is greatly reduced if a large pro- 
portion of aggregate be eraploye<l and as 
cement is. as a rule, employed mainly where 
considerable strength is essential, it is important 
that it should not be seriously impaired. 

Experiments by Grant showed the results 
given in the following table : 


Qualities in Mortar Aggregates. 

Wiatevcr the aggn'gate cmplo 3 red, it must be 
clean ; jiarticularly it must be free from salt, 
w’hich would cause dampness and efflorescence 
in the mortar, and from loam or clay, which 
would prevent the matrix adhering* to the 
particloa. The presence of loam may be detected 
by nibbing a small quantity in the fingers when 
it is damp. If loam lie present, the clay will be 
rubbed of!, and remain as a slightly sticky 
yellowish substance on the fingers. The only 
moans of getting rid of such matter is by washing 
as already described. 

The sharpness, which is also essential, may be 
detected by emnloying a magnifying glass, when 
the grains should appear irregular and angular, 
not rounded and smooth. Sharp sand, if rubbed 


1 part P.C. -+ 1 part sand ~ 75 per cent, of neat 

Portland cement. 

I »* ,, -f 2 „ — 50 „ ,, „ 

I »f »» +3 ,, „ = 33 ,, f ,, ,, 

1 ♦. t* +4 ,, ,, =■ 25 ,, „ ,, 

I „ „ -f5 „ = 17 „ „ „ 

They also demonstrated that it takes a much 
longer time for the cement mortar to attain its 
ultimate strength w^hen a large proportion of 
aggr^ate is employed. 

^e methods of slaking limes and cements for 
using in mortar have idready be^ described, 
and the nature of the setting, but the method 
of mixing may be briefly referr^ to. 

The Mixing of Mortar. Much will 
depend on the amount of mortar required daily. 
If this be small the mixing will be done by hand. 
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bot in large worka « mortar mfll » often need. 
In tlie ease ol a mortar niiidi aeta aloirfy Hum 
is no great iiaim in mixing more mortar than 
oan be need in a aiB|^ bat hi the case of 
mortara made with eminently hjrditaiilie Um 
and oamanta Uiii must on no aoooant be 
allowed. Where a ^toiok • aetting cement is 
mixed wi^ a small amoont of sand, it most be 
made fireeh and used up before setting begins. 
In any case, mortar cement that has once set 
should not be aUowed to be knocked 
up again ’’—that is, mixed with a farther supply 
Ox water till it is soft and then employea as 
mortar. This is a practice that is often ind ilged 
in and even supported, but should not be allowod, 
for such mortar or cement mav reset, but it will 
never attain the strength that freshly-made 
mortar would do. 

WorKing up by Hand. In working 
up by hand it is usual, if the lime be in lump, 
to measure out the amount of sand and lime 
required, to form a roughly circular ring of 
the sand, or other aggregate, to place the lime 
within it, to sprinkle it aiih water, and to 
leave it till slaking has taken place. When 
this is complete more water is addi^, the sand 
from the ring is gradually worked into the 
centre with a spade or shovel, and incorporated 
with the lime by means of a larry [82], which 
resembles a large hoe with a long handle, and 
with a hole formed in the blade. With the 
larry the mortar is worked over till all the 
sand is incorporated and thoroughly mixe^. 
Mortar so mode is often kept for a day or two 
before use to ensure that the lime is thoroughly 
slaked, but this method only applies, as a rule, 
to pure and feebly hydraulk; limes; the more 
eminently hydraulic limes and cements are 
usually ground. 

Transporting Mortar. With ground 
limes and cements the proper proportions of 
aggregate and matrix are usually mix€<i dry, 
the necessary w'ater added, and the whole 
intimately mixed, and conveyed as soon as 
passible to the scafTold for the bricklayers’ 
use. This may be do.ne in hcxls [29], w'hich are 
made of such a size that they can also l>c used 
for carrying bricks, and are filled and carried 
by labourers to the point of use? and tipped out 
on to tnortar hoards^ boards about 30 in. square, 
from which the bricklayer picks the material 
up with his trowel [28], in building the wall on 
W’hich he is working. In larger w'orks it may 
be put into barrows or baskets or pails, and 
hoisted to the scaffold ; in such cases the mortal 
is usually mixed as close as possible to the 
bottom of the hoist. 

The Mortar Mill. Where a large and 
regular supply of mortar is required, a mortal 
mill is b^t employed; but this requires an 
engine or motor to drive it in most cases, though 
smaller mills worked by hand or by a horse 
have been used. 

The mill itself [see 66, page 645] ctonsists of a 
circular iron pan bom five to ten feet in diameter 
which revolves round a central pillar by m^ns of 
machineiy under two heavy rollers weighing to- 


goiher from one to throe tons, and von phdotaio 
used to direct the mortar, during m farin g, ander 
the rolkrs. Lime in lumps must be previously 
' ^ed. The mgredients are M into the pan 
in their cewreot proportions, including a proper 
quantity of water, and are intimately mixed 
by the rollers. M^ere the aggregate requires 
to be onisbed before use— as, for example, in the 
case of old l^iok, stone, potteiy, etc. — the 
crashing should be porformra by tho rollers 
before the other ingr^ents are added. 

Sotting Gnufod WorK. Where niblied 
and gauged work is employed it is not usual or 
possible to set it in ordinary mortar, which 
would be too coarse for tho fine joints that an' 
required in this class of work, but it is custom)irv 
to set all such w’ork that is completely finiHlusl 
before setting in pure lime putty. This is slakisl 
and run into a bin, and kept moist till requinsl 
for use, and is then worked up into a consisti^ncy 
resembling cn^am ; the bricic to l>e set has tJiV 
surface dipfied into the putty, and is then placi'd 
into |>osition. and gently ilriven against the 
next brick. When this lirick is set the putty 
should HU the joint and stand slightly in front 
of the general face like a small bead, which is 
afterwards cleaned off, and there shrmld Ik* no 
gaps, or cavitii's apparc*nt on the face of the thin 
mortar-bed, which is usually not more than in. 
in thickness. 

The* joint Uung so fine, the us<* of lime without 
sand is iierroissihlo ; hut with thicker joints it 
would hi* undesirable, apart from the quimtiun 
of cost. Lime tends to (contract somewhat during 
the procfWH of setting, and it is |>artly on this 
ground that it is usual and desirable to add a 
fairly large pro|M)rtion of sand f>r other iii- 
eomprt*HHible aggrcgati* in making lime mortar. 
Were this not d')ne, in a lofty wall the loss of 
thickness in a gmit niiinlKT of mortar joints 
w’otild Is* very niark<d, and even with the 
usual proportion id sand there is a quite 
appreeiabh' reduction in the height of brick- 
work laid in lime mortar during the proci'ss 
of setting. 

Setting Gauged WorK for Carving. 

A bed of lime putty never attains great hardness 
or strength, and is not suitable for use where 
the surfoi^e of the brick has afterwards to Im 
cut aw’ay, as it must be when brickwork has to lie 
carved. For such work it is usual to employ a 
mixture of white lead and shellac in forming 
the joints, and this, when set, allows the work 
to lie treated by the carver as though it were a 
solid mass. Such carving should not vcTy 
deeply cut in — certainly not to such an extent as 
to pc*netrate the full depth of a brick lielow the 
original foi'C, and where carving exceiding aUiut 
3 in. in projection is m|uired it is dt*sirable to 
construct the gauged work exclusively of 
headers. 

It is not nco.essary to use this material in 
cases where the work is entirely finished before 
fixing, as is usually done with all mouldeil work 
round openings, and in the case of all plain 
waiting or corbelling executed in gauged work 
and not intended for carving. 
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A SHORT DICTIONARY OF BRICKLAYING AND PAVING 


B<f ahn 


Bieno9!iMKn» it9 Fmanra OoKmuci!io!i eptft m or Ctm, lamnuro (page lasi) 


Chimney Bar— An iron bar iiiptporlliig 
uuc; . — the arch over a fireplace. 

preMnre.theontennmtblocktreitlnir Chimney Bond — A tpecial form of 


-A brick ptrforaled to 

admit air Into a boUdlii^ 

Mr Phi»->A oe w d n tt for Ihe coirvey* 

ante of alr^ 

Aanular Vault— A vault •priiuElng 
from two eireular concentric waUa. 

Areh— An arrangement of blocka of 
maUrial In the Une of aome curve 
anpportlnfi one anottier by mutual 

preaaure.the outermoat bloc' — 

on or agalnat an abutmniit 

Architrave— The ornamental band of 
rooutdlnga run round a door or 
window opening. 

Archivolt— The nrnametital band of 
mo^dinga worked on the vouaaoira 
of an arch. 

Arch Stene— See vowtoir. 

Archway— All arched oiiening in a 
building. 

Axed Areh— A brick areh of whlrb the 
bricka are roughly cut into the form 
of vottaaoira. 


•AON HBAIITM— That r>art of 
hearth within the reccaa for 


Chamfer— The turf aea fermed by the 
cutting of an arria d i ag on al l y by a 


CHaie — A abafiow duunel cot co 
formed on a wall face. 

Chimney — A conduit for amoke or 


nrculace. 

Backing— 1 


I wail 


-Tlic inner portion of 
behind the fai'inga. 

Backs— Larro ahalkiw tanka into 
wbicli raalm earth ia run to roti' 
aolldatr. 

Bat - -Kltlirr portion of a brick formed 
tiy dividing it acroaa ita lengtli. 

Batter A tijrm aignifylng that the 

face of a wall la not vertical, but it 
InolincKi l)arkw‘iirda from it« haac. 

Benm Filling— The illlitmlnof walling 
between b^ata or raftera. 

Bed The upper and lower aurfaeea of 
a Itfick or tloiilar hlock of material. 

Bed Timber The laying of timber 
piat>ea <mi a mortar bed. 

Bevel— The aurfare foniiiHl by cutting 
off an arria by a |ilaiie ; nr, a tool 


bonding need In chimneya. 

Chimney Breast— The aide of a chim- 
ney or group of chimneya next a 
room. 

Chimney Piece— The fitting, nanaliy 
ornamental, fixed in front of a fire- 
place. 

Oiimnev Pot — A tube of terra-cotta 
or earthenware forming the flniah to 
the top of a chimney. 

Chimney Shaft — A , large single 
chimney connected with a furnace 
or boiler. 

Chimney Stack — A atmeture in which 
aeveral dhimneya are contained. 

ChulTs — Bricks on which rain liaa 
fallen while burning — soft and iiae- 
lem. 

Circular Work— A term applied to 
any work having a cylindrical face. 

Clamp — A carefully 'built stack of 
dried raw bricks for burning. 

Closer— A brick cut iu half length- 
wise. 

Coping— The course covering the top 
of a wall. 

Copper — A receptacle for heating 
water by means of a furnace. 

Corbel — A projection from the face of 
a wall to carry some superstructure. 

Corbel Table— A continuous projec- 
tion carried on corlicls or pnOecting 
arches. 

Core— The heart or centre of a w’all ; 
applied also t<» other objects. 


for setting out surfaces at various Core and Purge — The operation of 


angles. 

Bird's Mouth A notcii cut in tiic 
end of a brink used in bonding obtuse 
entering angles. 

Blades —iMMiscly built walls of unburnt 
bricks formed in a kiln for burning. 

Blue Brick -A strong, dense brick, 
dark blue in onioar. largely made 
from Staffordshire clays. 

Bolster— A tool used in rutting 
bricks. 


finishing the interior surface of 
chimney flue. 

Cornice — An ornoinental course pro- 
jecting from the face of a w'all at 
or near tlie top. 

Course ^ A layer of niat4*Tials con - 
tained lietween two horizontal joints. 

Creasing -('ourses of tiles set in 
eeraenr projecting lieyond each face 
of a wall below a brlek-on-edge 
coping. 


Bond — Tlie arrangement of lirleks or Crown — The top of an areh or vault 


stones througlumt a wall so that 
auecessivf conrses Interlock. 

Bonding Iron— A small Iron tie used 
to bind the. tw’o parts of a hollow 
wall. 

Breaking Joint— The arrangement of 
materials so that cross joints in 
adjacent conrses do not coincide. 

Breexo— Fine ashes used in tmrnlng 
bricks. 

Breezo Bricks— Blocks of breeze con- 
crete the slie of an ordinary brick. 

Brick— A material produced by burn- 


ing special toripe of clay. 
IrlcK noggir 


Brick nogging— Brickwork filled In 
between the timbers of a wood 
partition. 

Bmok on Edge— Bricks laid mtt flat 
hnt on edge. 

BuUd-in— Klxlng wtirk Into a wall aa 
It proceeds. 

Bullnose Brick — One having a quad- 
rant curve at one corner. 

Buirs Eye — A circular window or 
openlim. 

Burrs— Lumps of brick vitrified and 
run together In burning. 

OABIMQ— The covering of the outer 
face of a wall with another thin 
subatanee. 

Cement Fillet— A hand of cement, the 
upper surface slope<l or weathered. 
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Cut wmI Pln-In — Cutting out a part 
of a wall to receive a step or other 
object and fixing same in securely. 

Cutters — Tlie best malm bricks used 
for gaiigi>d work. 

Cylindrical Vault— One in the form of 
a segment of a cylinder. 

DAMP OOURBM— A layer of material 
Impervious to moisture introduced 
Into a wall. 

Damper— A sliding diaphragm Intro- 
duced Into a flue to regulate the 
draui^t. 

Dinas Firebrick— The most refractory 
firebrick made from Ulamorganshtre 
fireday. 

Diseharglng Arch — An arch built 
over a lintel to relieve it of the 
weifdit of the superstmrtnre. 

Dry Area— A spare eonstmeted out- 
side a wall below the ground level 
to keep it dry. 

Dwarf Wall— One that only riseB a 
short distance from the ground. 


B — A floury sub- 
stance, often occurring on new walls, 
due to erystansatioe of salts In the 


Elliptical Arch— One taking the form 
of an ellipsi*. 


BnfflMb Bead— The lofm In which 
headers and stretohera appear in 
alteniate eoataec oa the faee. 
Equllataral Ardi^A potafted areh la 
which the chord mmtending each 
curve eQuals the width at the 
siwiBgiBg* 

Extrados— The upper turlaee of any 
arch. 

PAeiNOD— Material of a selected 
quality for the face of a walL 

Faircuttinir— The careful preparation 
of bricks for special poaiiions. 

Fair Face — The face of a brick wan in 
which both headers and stretchers 
lie in a true plane. 

Feeding Holes— Openings in a kiln to 
admit fuel. 

Fender Wall— One built to carry the 
hearth of a fireplace. 

Pillet — See eemenf fillet. 

Firebrick — ^Bricks formed from re- 
fractory clays capable of withstand- 
ing hi^ temperatures. 

Fireclay — A refractory clay used in 
setting firebricks. 

Fireplace — The place in a room pro- 
vided for the fire. 

Flat Arch — An arch formed with 
vouBsoir-shaped bricks, but having 
a flat soffit. 

Flaunehing — A weathered surface 
formed in mortar around a chimney 
pot. 

Flemish Bond — The form In which 
lieaders and stretcliers appear iu the 
face alternately In every course. 

Flue — A conduit for conveying air or 
smoke. 

Flush — One surface is flush with 
another when they are In the same 
plane. 

Flush-up— A term applied to filling 
up vertical joint* with mortar. 

Footlnars—Conrses projecting on either 
side of the base of a wall to increase 
its bearing area and stability. 

Frenchman— A t-ot>l used by a brick- 
layer in pointing. 

Frog — A hollow formed in the face of 
some bricks. 


QANISTCIt—An extremely rcfract.ory 
sandstone used in a powdered state 
for lining steel converters. 

Gathering-over is causing succes- 
sive courses of brickwork to over- 
hang those below. 

Gaugred Brickwork— Work In wlilcb 
large bricks are rub(>ed down to 
exact dimensions. 

Gault Bricks — Those manufactured 
from gault clay, usually hard and 
white. 

Glazed Brick — One the face of which 
is covered with a transparent or 
opaque glaze. 

Grizzles — Inferior soft bricks to which 
air has had access during burning. 

Grout — Mortar or cement made Hquld 
with water and poured into brick 
walls at Intervala to fill up interstices. 

HAOKA — Long, low banks on which 
bricks are stacked to dry. 

Haunch- The curved sidee of an arch 
between the springing and crown. 

Head — The tamrizontal member form- 
ing the top of an opening. 

Header — A brick laid in a wall with 
its lenrih peniendicular to the face. 

Header Bond— A bond formed entirely 
of headers. 

Hearth— A slab of incombustible 
material laid under and in front of 
a fire^ace. 

Hod — The receptacle in which a 
bricklayer's labourer carries mortar 
or bricks on his shoulder. 



Holloir Wal^One la iMdi a eoa* 
ttaangi «a¥tlr It naHM Uthmm 
UialiiMt aad oatti 

dTWall-^Oae MU wtOi 
*1 flan of 


latcmli ImMmi Hit < 


I of tfaf 


HM XoaU— A jBoaiaiig mleettof 
bsyond tlio wall abovo aa osMnf. 

RooMm Bond— Stel^ of ^ iroo 
hm lato want lonsttodinally. 

Horaashoe Areh— One oontlaUng of a 
part of a otido greatar tliaii a MBd- 
drola. 


IMfKWT— The top of a pier from 
which an arch tpringt. 

Intradoa — The under aiirfaoe of any 
arch. 

Inverted Arch — One of which the arch 
ic formed below the level from which 
It cpringi. 

4AMM~The vertical sides of a door 
or window opening. 

Jump — An abrupt change In the level 
of a horizontal course. 


KKRPB— Heaps of brick earth, dug 
and covered with Aiie ashes. 

Kiln — A brick structure In which 
bricks are burnt. 

Klnff Closer— A brick cut to a bei'el 
to show a face 21 in. wide. 


LAROURS — A general term denoting 
work Incidentally necessary, but not 
spectncally described. 

Lap — In brickwork, the horizontal 
olstanct* between vertical Joints in 
successive courses. 

Larry — An instrument for mixing 
mortar. 

Limewhite — A mixture of quicklime 
and water used as a w ash. 


MAkM-~A brick earth made in imita- 
tion of natural marl. 

Marl — A brick earth containing much 
carbonate of lime. 

Mat Sinking— A sunk space formed in 
the paving inside a door for a mat. 

Mortar — The adhesive material formed 
of lime or cement and sand placed 
between adjacent bricks. 

Mortar BoaM — A square lioarU on 
wiiich mortar is deposited on the 
scaffold. 

Mortar Mill — A macliine in wliich 
mortar is mixed. 

Moulded Bricks — Tiiose wldch have 
acme special moulding on tiiem. 

Moulding— The process of forndngclay 
into the form of a brick ; also an 
ornamental contour applied to a 
surface to enrich it. 

Mulllon — A vertical lAer sub-dividiug 
an opening. 

Mural — Appertaining to a wall. 


NIOHK — A recess formed in the tliick- 
ness of a wall. 

Bogging— See bnek-nogging. 

ORUQUR ARCH— One in wldch the 
face Is not perpendicnlsr to the axis. 

Offset — A lodge formed In a wall by 
reducing its thickness. 

Oversalllng Course— A course which 
overhiuigs the course below. 


RANRL— A surface enclosed by mould- 
ing or other sorfaces in different 
planea. 

Parapet — A wall carried up above the 
level of the adjoining roof. 

Parge — The process oi rendering the 
inside of s flue. 

Pavlort — A hard quality of bricks used 
for paving. 

Perpends — ^Tbe perpendicular align- 
ment of vertical Joints. 

Pier— A detached or projecting portion 
of brtekwoc k or msaonry carrying a 
enoeentrated load. 


new pleee of 


^beatwork. 

Ptaen^ BpMu — Soft mder -burnt 
hri^ suited oaly for internal walls. 

Pttntli— A sBght estemal proJaeUon at 
the base of a stmeinre. 

Plumb Bule-~11ie tool with wrhleh a 
bricklayer ensure! that walls are bulk 
truly vertical. 

Pointing—- The ftUlngdn with morttf of 
Joints in walling which have been 
previously raked ont. 

Pressed Brlok— Bricks moulded by 
dry-clsy machinery. 

Pugging— A layer of material used to 
d^en sound. 

Pug Mill — The receptacle In which 
brick earth is worked up before 
moulding. 

Purpose-made Bricks— Those spe- 
cially formed or moulded for a 
particular piece of work. 


QURRN OLOMR— A brick of the 
ordinary length and thickneas, but 
only half the usual width. 

Quoin — The external angles of s 
structure. 


RAOKINQ RAOK--The end of a wall 
temporarily formed so that rarli 
course is set bark by the extent <»f the 
lap. 

Rake Out— The clearing <»ut of mortar 
Joints previous to {Ktinting or 
remlcring. 

Ramp — A curved form connecting a 
higher and lower part of a wall. 

Relieving Arch — Hee disrharging 
arrh. 

Reveal — The vertlcai return on the 
outside of a door or window opening. 

Rib — A projecting band, usually 
moulded, separating adjoining sur- 
faces. 

Rod— A standard meaaure of Itrick- 
work equivalent to 272 J super ncial 
feet of wall one and a ball bricks 
thick. 

Rough Arch— One formed with imrallel 
sided bricks and Irregular Joints. 

Rough Cutting— The cutting that may 
be done to brickwork on the s<‘af1otil 
or in position. 

Rubbers— A specfsl clsss of brick used 
for rubbed snd gsuged work. 

Rubbing Stone — A gritty stone on 
wliich brii'ks sre rubbed. 


SAND MOULDIMO— Mprinkiing tlie 
mould in brickmsking with san<i. to 
prevent the elsy adhering Ui it. 

Scintling — Plsclng half-dried bricks 
diagonally at slairt apaces a)jart. 

Scutch — A tool used for brick rutting. 

Segmental Arch— An arch, the in- 
trados of which forms less than a 
semicircle. 

Set-^ff — A small ledge formed by 
reducing the thickness of s wall. 

Shippers— Sound, hard bricks, not 
perfect In form, largely exporfeti. 

Sill — The horizontal member fi*rtiiing 
the bottom of an opening. 

Skewback — The sloping abutment 
from which an srcbs|Wlngs. 

Sleeper-wall — A low wall carr>ing 
the plate or sleeper for a flur;r. 

Slop-moulding — When the nvjuld in 
twickmaking Is dlii|»ed in water to 
prevent the clay adhering to ft. 

Soil — Very fine aahes tliat are mixed 
with brick earth. 

Splay Bricks— Those hexing one angle 
bevelled. 

Splits — Wcks of usual length and 
breadth, but 1 in., 1| in., or 2 in. 
thick. 

Springer — ^The Idoekof material from 
which an arch riaes. 

Sprtngtng— The htwisoaiat Una from 
which an arch riacs. 


SQiMPi— A tod «ed M gcttlag eil 
^ sturfaesc el right cailiia 

Squhit — A bridt tmd la hnedtnj 
exlemaloblaie aeglsa. 

Stilted Ardi— Oneof which the sprint* 
lug M sbovs level of the Impest. 

Stooa Board— The loose bottom of a 
brick mould. 

Stocks— Hard, well-burnt bricks not 
perfect In form. 

Stop— The term for the ttnlsh of a 
chamfer or moulding not run out. 

Straight Arch— A ganged arcli haxlng 
a horisootal tntrados. 

Straight Joint— A vertical Joint that 
extends through more than ote 
course. 

Stretcher — A brick laid in a wall, its 
len^h being parallel to the face of 
such wall. 

Strike— A straight -etlge use<t for re- 
moving surplus clay from a brick 
mould. 

String Course — A small continuous 
horixoutal projecting luitid or mould- 
ing. 

Struck Joint— A Joint with aweathcred 
face, formed aa the wall is built. 

Surfacing Table— A table on wliich 
gauged work is set out. 


TBMRBRINO— A process In prefiarlng 
clay for brick-niaking* 

Terra-cotta— A hard (furable material 
composed of s|terlal clays and burnt 
in a kiln. 

Tessellated Pavement — One com- 
)his«m 1 of imall culies of siiiUble 
material. 

Tesaera— HmalloulKNiof material used 
in forming moaaio work and tessel- 
lated imvementa. 

Tile Creasing - Her rreostng. 

Tin Saw— A saw used lor cutting lines 
into a brick. 

Toothing— Ttie end of a wall left with 
alternate courses projecting one 
quarter brick, with a view to con- 
tinuous bonding when extended. ■ 

Trowel- -The UkiI used for rutting and 
laying lirlcks. 

Tuck Pointing — A narrow line of white 
lime putty w'orked on the fare of 
ordinary pointing to Imitalr gauged 
work. 

Tumbling — A metluNl of Itidshing a 
sharplydncIliKMl brick surface. 


VBRTIOAL DAMP OOURBB One 

used In a vertical position in walls, 
the outer face of wlilrb Is in contact 
with the soil. 

Voussolr — Kach of the wedge-sliafied 
lilriekB of material of which an arch 
is form<*d. 

WALL-- A structure formed of small 
c^>mp<meiit sulmtancet used t4> ae|M- 
rate adjoining areas or to enclose 
spaces. 

Wall Tie— The lies of brick, terra- 
cotta, or metal used Ui ivinst rml the 
two parts of a htdlow wall. 

Washing— The pri»ceasof mixing brick 
earth with mortar. 

Weather Fillet- Hee etmmi ftiUt. 

Weather Moulding — A lurmldlng hav- 
lim its upper surface formed to throw 
off water. 

White Bricks — Bricks of a whitish 
colour, largely made in Suffolk. 

White Glazed Bricks - A brick with s 
fine w hite glazed aurfatw. 

Whitewash— A material made (rmn 
whiting, often applied' to brick in- 
teriors. 

Whiting — A pare cliaik ground in 
water and run through a fine sieve. 

Wlre>cut — A brick formed in a plastic 
cisy machine. 

With or Wythe— The riartJtioo sepa- 
rating the flues in a chimney stack. 

Wood Brick— A block of wood the size 
of a brick boUt into a wall for fixing 
Joinery. 
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LMlKaa(«•-EN;Ii■>^ French, Gennaa, Spaai*, Rafiwi, and Eaperanto 


CofifludMl fra 

PNfvLfln 


ENGLISH 

MatMnS ^ TfiM 

1 Wh»t U ike tinKi ? 

2 CkJl me *t eix oVlofA 


nUENCH GERMAN 

§ ind< oa tg 4 fuunl wasut4. Far cxplaufttion of ' Strong atresR — Medium 

tBUtc«(«)«wl otter EM Vttgesl 28 -* rtrem 


Quelle heure fmt-9 ? 
Kell'Mr-ey-teel? 


Wieyi^ Ukr kies t 
vee feel edhr eest sm? 


EveiUeB>nei k nx kenres de Weckcn Sk oiiek um aeebe Uhr 
matin morgen friih 

£v-fiy«^y>mivR>Rli*ieM'Mr>de>inatRnf Ve'oken see meeoh oom ifikB 06hr 

mar'giiklrtth 

Aujourd'kui; knuit proekaine; Heute; diese Naefai; dioen 


2 T»-day; tkk after- 

noon : thiR evening 


4 ThiH morning; at noon; to- 

morrow 

5 Tbe day alter to-morrow 

6 Next week 

7 An noon an potnible 

8 Ih it iimo to go 7 

9 When munt 1 be ready 7 
10 How long do you ntay 7 


eette aprkM-midi ; ce soir 


NackmHtag; dienen Abend 


O-Joor^dwi^; bh-nwee-prenlwaw ; itt* Hoi'tC; dfited nftcht ; dBe^aftit nllch' 
eprey-meedee ; aE-awahr meett&ch ; dde'sCn A^bent 

€e matin; k midi; dexnain Diesen Morgen; zu Mittag; 
S'-mataiig; ah-nieeclee; de-mang' Morgen 


Apr^s demain 
A'pre.v •de-mang' 

La aemaine prochaine 
Loh-K’nianc'-proali -nne ' 

An plea tdt 
Oti-fMoo'-toh 

Ent'il terapn de jiarthr 7 
Ey -teel tong-dit-partter^ T 


meett&ch ; dde's^n AHient 

Diesen Morgen ; zu Mittag ; 
Morgen 

Eteextomdr^fte ; tiMmfiBtlUkdi ;mor'- 

..4r6n 

tJbermorgen 

ij'benndr'iten ^ 

Die nachste Woefae 
Die eakih'ati w0'oh« 

So bald als mogboh 
soil b&It &1 hh mdck*leeeh 

Tnt es Zeii abzirreinen 7 
Eeat CBS tat ap*t866rizCn ? ^ 


A quelle heure faut«il §tre pi4t ? Wann musK ich fertig sein 7 
A ktfU-eir-foh-teel-€ytfr-|H*ey ? V£um uioosh eech f&yr'teech' rin? 


1 1 How long will it take me t(i walk 
to the station 7 


12 In how many days shall we do 
thia journey ? 


13 1 am anxious to net out 


Cnmbien de t«m]ui arretez'Vous 
ici 1 

Ktutg ■ fK* - ang -dC • tong arrey tey • voo - 
xOcset* ? 

C’ombien de tempn me fant-il 
pour alter a pied k la gare ? 

Kong-l>«-aiigMle-tong-me-f(^i-t«el - poor- 
alltey-ali>p«e-ej-ihh-la-irahr f 

En oomhien de jours ferons-nous 
re voyage 7 

i )ng - kong - Wang^ie- joor-ferrong - ndO • 
tie-voyab'J r 

.Te voudrais sortir de suite 

Jd-votsl-re;^ -sorU'cr'-de-sweet' 


Wie laiig lialten Sie hier 7 
^'ee liliig h&l'Un xfiC lifiCr? 


W’ie viel Zeit brauehe ick nm 
zu Fuss den Bahnbof zu 
erreirlien ? 

VeC fM] tsit brow'ohd Cueh oom tsod 
fuoMS dCn tNihn'hohf taud Crri'ch^ri ? 

In wie viel Tagen wertlen wir 
diese Beise machen 7 

EOn \ t*i; feci ta'chCu vftyr'dCn vCer dCC 
ri'zc niH'chCii? 

Ich mochte gem gleich ausgeben 

Eech ntOch'te gAyrn i^llchowsjs'jfi'iyqieu 


Om thm Way 

S4 Where shall wi' go 7 

15 Is the road easy to find 7 


Ou iroRs-nous 7 

Ot>'i*pr'ong-ndd ? 


Wohin notUm wir gehen 7 
VohhCCti* zoricri veCr |;ra.\ 'liCn r 


Troov '-long Call wecl-mowg lg-ah’Mang 
19 1 did not understand 4e n'avais pas eompris 

J ' nah-vey-fan-kong-isTP 

17 TlTiat is the name of this village ? C’omment s’appelle ce village ? 

Koni<ong-«ia-peU-sC vpiflAhl'? 


Trouve - t • on farilement le 1st der Weg leicht zu finden 7 
chemin ? 


Best dXyr viyeh Hekt tado fecn'«l«n ? 
Ich verstand nicht 

Eetrh fCrsUOil' neecht 

Wie henst dkses DaH 7 

VCC hisst dCC'cCs dftpf 7 


18 Are you coming with us 7 

19 Shall we go with them 7 


Vencs-Tous aveo nous 7 
VcnvyvoitXHih-vck-iiod 1 
Irons-nons avec eux 7 
Errong-nddsah-vek-u ? 


Kommea mit uns ? 
Kdm'mCn e 6 C i»e<*t oonafr? 

Sollen wir mit Duien gehen 7 
ZoriCn vCCr meet eeh'nta fiy'hiaT 


80 WhenskaU we set out 7 


Qaaiid partkons-nous 7 
Eoiiy-par-leermg ndi f 


Wann aaOen wir akrekemr 

Y&nn Bdincn vMr ipM'afcuT 
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Langnages— Engfiih, French, German, Spanish, Italian, and Esperanto 

OanclmtiHl tma 
laCfiMIt 


SPANISH 
Nstatifiir Tim* 
{ One hm «• ? 

liioMune i 1 m sell 
J4rib-mab-m$j «b IMi 


Hoy;' noolie; detpuet del 
mediodia; eitatarde 

Oy; <0<Uh n6-tohi^; dev-px)^ del 

iiiay-de-o>d«6-«h ; da-Uh tirnUy 

£ita maflana; al mediodia; 
mafiana 

£8«Uh iiwo*yifa*nah ; al iiiay«dc<<MlM'- 
a)i ; man-yikh-nah 

Pasi^ manana 

Pa8>aUi*doh ittftn*yah-ti4h 

Ia sematia que riene 

Lah nay-niih-nah kay ve««n'-^ta 

Tan pronto eomo tea po«ible 

Tabn |H*6n*tt»h t*<i-iiio miyab |K>H-«e6- 
biajr 

4 Ea tiempo de marcharae ? 

Ek te*«n'-iK) day i«ar-t<rhar'*»»tt> Y 

i Cuando debo estar liato ? 

i"ooan'-<ioh day'-bo ««<tAr lews^toh? 

i Cnanto tiempo ee queda Vd. ? 

CcKian'-toh U-c*iu'-|»o tay kay'wlah 
oo«-t6dV 

; Cnanto tiempo me tomari para 
andar haata la eatacion ? 

C\K>an'-toh te-eiH'-}K) n»»y t<ih*niar*ah 
pah>rab ahn-dir aa'a-Uh lab t^-tath- 

WMl'? 

i CuantoB dias nos tomard e«ta 
jomada? 

Cooan'*to«8 dee^aha noM toh>mar'ah 
ea*tah Ikor-nah-dah Y 

Eatoy ancioso de marebar 

£*>103' ao<tbee*dMM) day mar-tcliar' 


ITALIAN 


die ora dt 

KefabrabthT 

Cbiamatemi alle aei 
Keeahmkh^tehince khlleii ethat 


Oggi; qtiesta iiotte; qnesto 
dopopraaso; queatatera 
Odffee: kooth«»tah tidUeh; konMi-ato 
<K>po |frkhn*<!ao ; koo^*aiah mithrah 

Stamattina; a meiao giomo; 
domani 

8tkh>mahtt<*d*nah ; ah lu^lxlao dgaa* 
6r»o ; donikh'iiee 
Dope domani 

ll6pi) domkli-nee 

Mettiinana proaaima 
Lah ficlitlt^'itikhiiah iiKwmf^-niah 

Al pid preato {KMwilnle 
Ahl prvliMto iHWMH'MiiMfleh 

Eora di partin* 7 
Kh «rah liw |*ahr*te<snfh 7 

A che ora devo eaaer pronto 7 

All kvh <«rali dohva ihwehr |»r«>nU>^ 

Quanto tempo vi formate qiii 7 
K<KjAhn-to t6hni'|io m* frlir-nifthteh 

Y 

Quanto teiniK) mi im-nderi jut 
and are a piedi alia ataaione 7 
Kotiahii'io t«hint>u niw i»rehiMl**lirah 
|»ehr uhmlilliroh ah ali'llati 

In <iuanti giomi faremo queatn 
viaggio 7 

R<'n kdoabii'toc d^*-6mtH^ faliri'hmo 
k(K>^h'Hto v«*ah*<lirw'0 Y 

Non vedo Tora di partire 
Non v^hdo I’brah dee fiahr-ieereh 


BSPERANTO 


Kioma horo eataa T 1 

Kee<oh'«iiiah hoh'*roh •ha^'^ahaT 

Veku min je la eoia 2 

Veh**koo meen Jeh lah aeh'««ah 


Ho<lia^; hodiau nokte; bodiau 8 
poflttagineie : hodiau ven|>cre 

Hiili-dee'-iiw ; hoh-dee'-ow nohk'*teh 
hoh'dee'Hiw poh»(-lahir*ineh'*aeli ; 
lioh*do«'*ow veha«pelP*riui 

Hediau matene; tagnicro; 4 
morgaO 

|{f>h*<l«e'-ow tiiui)>t«h'>iieh ; taltg>liieli'- 
*rh tiM>hr'*}rt>w 

Ia tagon lH>at inorgau 5 

IaIi tah '*1(01111 (Miltat iiiuh<‘'*)irow 

MMuajnon nekvantan 6 

liah Mi‘li*niahy '*110)111 M‘hk*vahii'*laliti 

Kiel ebie piej lialdau 7 

Kee'*vhl eh •hleli pkdij liahr*dow 

^'11 eNioa forira tempo 7 g 

ehii'-ltthii |oh-m''-rah lehtn'-|»oh? 

Kiaiii mi devoH ent i prtda t 9 

Ket‘'*ahni niee deh'*vahi* ehi*'*lre|»ri'h'« 
tab 7 

Kiom da lenil>o vi inteneaa |0 
itrMtadi 7 

K«*«*'obin dub tfluii'*iM*l) viu* «>«‘n*lebfi'* 
HiibN rrbH-tnb'-ilef' V 

Kiom da tempo mi liexonan por If 
jMiMiiri al la atai’idomo 7 

K»'< '*obn» flab U?biii''|iob HMf U*b-»»b'- 
nabt» |Hdir lM•<••(•b•<ll*e'•re^ abl lab 
Htali •tiK?«**<iob '•Hir»b Y 

Kiom rla tagoj ni liezonaa por 12 
fan tiun ei vojagon 7 

K»r« ''obni ilali la)t'-t{»»b.v nw lH;b*w*ti'* 
iiubn |M»hr fab'*rH' t»*e'*<ioii «'bi*« vob* 

\ iit>'*dKoliii ? 

Mi deziraa tuj forvetnri 18 

Mi-e dirb-ssee'-ralm Uwv fobi‘-\<'b-to<»'* 

ree 


On tHa Wa^ 

i Donde iremoa 7 
Don'*day ee-ray'-UKxwi' 

I Es facil de encontrar el camino7 
Eci fith'il day en-coti-trar el cah-niei- 
no? 

No he comprendido 

N'o eh ooni-pren-dee-do 

I Que nombre tiene esta aldea 7 
Kav nom'-bray te-en'-ch ^tah al*<Uy« 
ahr 

I Viene Vd. con noaotroa 7 
Ve*en'*«h oua*lM coo no^'ao'troai 
i Iremoa con elloa 7 
Be«ray'*iBaaa ocm el*lyoa? 


I Cuaodo non inaroharemoa 7 
Oooati'*dcb Aoaa inar4dMur<eh>aiti«7 


Dove andrerao T 
Doveti ahndr^bino? 

E la via fac-ile a trovarai 7 
Kh lali \e4*ah fah-rbee-Iehah trovahrfu-e? 

Non avevo capito 

Non ah\4*hTO cahpe^Ui 

Come ai chiama queato villaggio 7 
COmeh «*ee kee-atimah koo-eiiato 
^eellkh-djjeeo? 

Venite con noi 7 

VehneCteh oon iK»ee? 

Andremo con loro 7 
AhodrChnio con loroT 


Quatido partiremo ? 
Kooaho'do pahr-teerthmef 


Kicm vi dcr.ira'i ke ni ini 7 14 

Ke< ''rhn v«*e <Jch-w< '-ruliH k«’h nttc 
, ef'*n*^»'’’ 

Cu la vojo (ffftaa fa/^'llc trovebla? 15 

t'h*»o lab vob'*,voh ebJ*'-taloi fah*l^*<‘'- 
Ifh troh-vwh'-blah? 

Mi ne koniprenia 16 

aiw neh kohiii-prub'-ni'W* . . « 

Kiu eataM la nonio de tiu ci 17 
vtlago 7 

Kee'*<x»eli»'*Uhi* lai* no!i'-nioh deh le<'* 

, 00 chee vee*lali'-<lj;*'»» 7 ' 

Cu vi volaa veni kiin ni 7 18 

( ‘into vee % ob'*laln» % eti 'nee koon nee 

Cu vi volaa, ke nt akom]>anu 19 
ilin 7 

Clioo vee voh'-lah» keh nee ali'kobm* 
jMdi''noo«e'*iarti^ 

Kiam ni devoa foriri t 20 

Kee^'alim aee deh''Voli« foli*rM**rM)7 
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Trmln, C«.rriaiK« 

29 Whofi docs the next train start ? A quelle heuro le prochain 

convoi part-il 1 
Ahk-ell - ftCr • 16 • prosh - an(r' 
imbr-teel ? 

30 Is this the trairi to ? Est-ce JA le train pour — — ? 

Ky«8-Ia-l6-trttnjr-iK/or ? 


Warm fahrt dor nachsto Zug ? 
failiri djtyr «aich'at6 taooch? 


Jst dies der Zug nach — 7 
Ecst dC6iw dftyr tMKX’h iiftch ? 


31 Please give luo a first-class 

ticket to 

32 Porter, open the door of this 

carriage for me 


Un billet de premiere classe 

s'il vouH plait. jK>ur 

I'n jr • l»ec • yeh - dt-prem-yair-klaiw, seel- 
vo(>-|iley-|K>or 

Faet©ur,ouvrc*-nioi eette voitiire 
Fahk-t66r*6dv'»rcy-inwa-»<*t-v»att-iir 


38 How far is it to ? (\»inbien y a-t-il d'ici & ? 

K<.iinf-lK-iui^-ee-ah-t.eeI-deet«ee-uh - — ■■■ ? 


loh bitte uin ein Billet enrter 

Classo nacdi 

Ke<‘li Iwet'tC iK>in In bc<*hfct' a\ • 
(•iJls'sC nftch 

Koflertriiger offnen Sio juir 
diesen Wagon 

KOf'fer-tral'gCr off'neii zcC m6er dec* 
KCn va'jron 

Wie weit ist es von hiernach — ? 
l’6e \ It eest fss fOu he6r nach ? 


34 How long does it take 

reach 7 

35 Where is the luggage>oflice 7 

36 Where is the telegrafdi-oflice 7 

37 S<^nd for a cab 


(’oiubien de temps metterons- 

noiis pour allor k 7 

Kon|r'.lie-Aii(^ d6 -ton^r-mctt - roller - nd6- 

^K>or>ahieli-ah Y 

Ou est le bureau de bagage 7 
tK)-c\ -10-bu-roh-d0-l»ah|f-gaiij' Y 


Pourriex-vous m'indit|uer le 
bureau du telegraphc 7 
rcK>r • y ey-viio - nuui^ - dee - keh - 16 • bii - 
roh'dO'Lelejnraff 7 
FaiUw chercher un fiacre 
»yt'!(hen*h<^h>un^fee>«hXiT 


IVie laiige fahren wir bis ? 

Ve6 lanVc fah 'rtu vCer beesa 7 

Wo ist die (iepackannahme 7 
Voh eest de6 gftyi.»eck*ftn'nw«6 ? 


Wo ist das Bureau dec Tele- 
graphen 7 

Voh eeat dSas bOrtdi* d6es tSylay'Kra'- 
fto? 

Lassen 8ie eine Prosehke holen 
Lfti's6n s66 l'ii6 drovh'kc hoh'l6n 


38 Drive me to the station 


('ondiiisex-moi an chemin de fer Fahren Sie mich nach der 
Kon^ - dwee 'wy • mwa - oh - sh’nian^-de* Eisenbahn 

Fah'rCn e 66 nicech nftch dftyr I'aftobabn 


39 Pan you drive us immediately 

to 7 

40 What do you charge per hour 7 


PoiiveZ'VOus nous conduire tout 

de suite k 7 

l*o^ey-v^'ndd kon^«*eer-tood>8weet« 

Combicn demandes • vous par 
heure 7 

Koof • be*aiif • d^ -moa^ey-vM-pahr* 


Kdnnen Sie uns soglcich nach 
fahren? 

K6n*n6n ^66 oons «ohjrtieh' nftch 

lah'rftn? 

Wie viei nebmen Sie fiir die 
Stunde 7 

V66 1661 nAy*m6n x66 fvhr d66 vtoon'di? 
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ONE HUNDRED USEFUL 


TRAVEL PHRASES IN SIX LANGUAGBS-oontiiiMd 


SPANISH 


ITALIAN 


ESPERANTO 


On mm «Vnir-« 0 DtiDiwd 


Ymaum i dar im pMeo 

Vtii-mosR sh dsr oon psh'8A}'<oh 


Faooiamo no* pasaeggiaU Ni promenadu 2| 

F^i|Cl^hmo obnsh pshneh*<lgss- Kc« proh-meh^nsh'-doo 


On Arrlvinir nt n Pino# 

i Tiene Vd. una oarta para mi ? Avste letters per me ? 
Te-en'-sh oos-ted' oon-sh iHr'-tsh Ahv6ht«h Ithttelireh pehr mshT 
pAh-n^ mee ? 


Cu vi havaa leteroti por mi T 22 

Choo »'e« hair<vahs i>ohr 

inwY 


; Hay cartas para mi T 
Eye oar'-tshs pAh-rah mee f 


Ci sono letters per me ? Cii alvetiis leteroj |x>r lui T 23 

ChefMlino lthttehreh}iehrm«h? Chtto ahl-veh'*neft iKihr 

met* y 


i Cuando llegan laa cartas 
Inglesas ? 

('ooan'>doh lyay'-esn lahw car'-tatis 

; Donde esta la casa dc eorreoa 1 
l>on'«<iay e«*tAfa lah ca8*a}i da> e'er- 
ray'-oh»y 


Quando arriva la posta Kiam alvenoa leteroj el Aiighijit ? 24 
d’lnghilterra ? Ker'-ahm Atil-veh'<itoh(t lt h*lfli'-n>h> 

KooAhn-(io alirre^-vah lah po'ftah deen- •’*'* alii)*Klee'*yt>h y 
trheel-tthrrah ? 

Dov’^ I’ufficio poatale ? Kie eMtaa la iioAUifieejo 1 25 

Ik)\6h looffe^-cheeo p(wtAhlehT fhM'lahN lah )a>liHli-(oh«r«K** 

t!H?h'*j»ohy 


; (Hianto es el port© ? 

C'ooari'toh e« el jK>r'-tayy 

i Hay concierto eata noche ? 

Eye conth«e«air'*toh (hi*tah n6-t<*hay ? 


Vaiuos a ver la ('atc'dral 

Vali-uum* a vair lah i*ah-Uy-<lrAl 


Quant’ e il imrto T 

Koualinit'h it*! portt*? 

(’> (nesaun) concerto staaera? 

('hell <iiehHH4>^in) f<)iichthr*to atahiith- 
rah y 


Andianio a vederc il liiiomo 

AhiKlee>AhtiK» ah \ viMUhrtheel 


Kiom OMtaa la int^htagfi T 26 

Ke«‘'*ohtii ehM'>tMhit fiiii }a>h»lit>^iair* 

JO»h ^ 

('ll okaxoa koneerto hmiiau 27 
vt'Mpen* ? 

('Imh> otfkah'xoha kohri>tM*lir'*toh huh* 
vt«hli>|M*h'<IThr 

\i vizitu la kattHlraUin 2S 

N«4- \ee>aee'<liHi lah kali'lehnlrali'* 
k>hB 


Tminf DllisovMO and 

; ('uando sale el proximo tren ? 

Cooan'-d(»h mlflayvl proc'-se-niotreny 


i Es estc el tren i»ara — • ? 

Eu ^H<Uy cl tren pah 'rah -- ? 

Deine Vd. un billetc de primers 
(dase para 

JOa^ '-may otw-tW oon bil-h eli'-tuy flay 
pree*iiiair-ah clae-itay pah -rah — 
Portero abra la puerta de este 
earruaje pars mi 
Por-tair-o Ah>brah lali jKioer'-Uh day 
Cs’tay' car-rof*-ah"liay mh-rah nieo 

4 Que distancia hay nsHta ? 

Kay dio'tan'-theca eye aa^-tah ? 


i Cuanto tieiuiH) basts llcgar 
a ? 

Oooan'*toh te-eiij'|»o awtah Ivay '-jimr 
ah ? 

I Donde esta la oticiiia para el 
ec[uipage ? 

llon'*day ea^tah lah o-feeth>e^<iiah 

e h*rah el eb-key -pah-hay 'i 
onde esta la oticina de 
telegrmfos ? 

I>on'-day ee-tAh lah o-feeth-e<;-iiah day 
tay -lay -grah-foee ? 

Maude por im coche 

Jlahn-day por oon co-tchay 


Onrrls^go 

A che ora parte il proHnimo 
treiio ? 

Ah kfh brail |Wihrt«h po'ihmitiiio 
^ tri'hiio y 

K qucHto il tri'iio {>cr ? 

EJi kiHi(rh'Mto eel trbhiio |»ehr 

Mi dia un biglietto di prinia 
clsHse iier 

Mce di*bah fKHi liM'-’lee-Chtto dee 

pre6tnali clAh-«*eli |H*hr 

Fa<*chino, apritcmii rjuesta 
vettura 

Fahf’keCno, altpredtehiiiet’ kooCh-Ktah 
vehttofirali 

Quanto ^ distante di qui ? 

KfxiAhiitfi bh deeaiahiiteli dee 

— •- ? 

Quanto ci H’impiega |icr srrivare 
a 7 

Kofikhnto chee »eem(iee-eiigah ]iehr 
ahrreevkh-reh all ? 

Dov'^ rufheio bagagli ? 

iKivbh looflet!.<*hee<)ljttlixah-1ee-<*et 


Kiam foriroi la Mekvorila 29 
vagoiiaro 7 

Kei''-uhni foh-rce'-rohn Inh N*hk-\uhrr- 
U»h vah-icoh-nuh'-ruh y 

Cw till ci vagoiiarn iras al 7 80 

Chfio let>'-fx» chee iuh*K<di-imh''-ru 
t>e'-rahMuhl '/ 

lUletfin uniiaklahan por , mi 31 

pe(a.H 

liiM'-leh'-tohn fM*'nf»f>«(ih'kluh'-Mtthn 

|Kihr , niei- )N.dr-t(ihM 

I’orfihlo, iiiaiferijiu ia portion ile 32 
till rj fnko 

l’<fhr-t.ee<*'-|'»h niaht-rehr'-nioo |ah 
IHihr'-flohii dell lee'»fn» eliee fidi'-knh 

Kiel tiialprokMirnc Hidaa 7 33 

Kee'-ehl maltl-iiriihk-wei-'-nieh w-e'- 

ilttlm - — V 

PoKt kiom (la t(*m|H> orii 34 

atiiigoN 7 

jNdixt kee'-oliiu dali lehm'-poh f»h'-riee 
ali-teeu'-goha- '! 

Kie CMtan la pakajejo 7 35 

Kf'c'-i-li i-liH'>taliit bill iHih-kuli-tlieh'* 
y oh ? 


% 

Dov’^ I’ufbcio telegrafico? Kie CHtax la telegrafejo 7 36 

Doveh lofiffei-cheefi telilchgrahfeetjo 7 Kee'-eh rlin-tahM lah teh-If'h-irrali-feli'* 

y f»h 'f 


Cercate una rarrozza \'enigii fiakron 87 

Ciiehirahteh oOnah caltrrMaab fi-e*ah'*krolin 


Llevcme & la estacion Alla stazione 

LyAy-vay-may ah lah css-tath-eon' Alillah utah-taeebnsh 


Wturigu min al la Htarddomo 88 
Veh-l/x»'rire'-gfx> meen aid la utah-tace- 
dolt'*nioh 


I Puede Vd. lleTamos imediata- 
mente a 7 

PooAd-«h ooa-ted' lyay-var-ooMi m- 

may'-dee-ah-tah-iuen-tay ah 1 

i Cimiito carga por hora ? 
Oooas'-ioh (aw'-fiah por ArndiT 


Potete portarci subito a ? foi vi povas toj veturigi min 39 

PoWhteli|KHtkbr-cfa«eM>6be«toah ? a| ? 

Cboo vee poh'-raha tooj veh-too-ree'- 
1^ nieen abl *- — ? 

Qvanto fate pagare Tora ? Ktom vi postulas lauhore 7 40 

KooAhnto fktiteb pahfAhreh lAnhf Ktut'-iAm vee poh»-too'-lali» loa-hob'- 
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ONE HUNDRED USEFUL TRAVEL PHRASES IN SIX LANGUAGES— continued 


ENGLISH 


FRENCH 


GERMAN 


41 


TrAin, DiliifAneAi and OArriasA— ivmtiiniod 


What “tip” must I give the 
driver ? 


Combien donne-t-on au cocher 
de TKmrboire ? 

Kony • no - an • •!«n -ton(7*oh-ko»heh-<lt- 
)K>or-tiwuhr V 


Wie viel Trmkgeld gibi man 
dem Kutscher ? 

Ve^ fCel treeiik'ffCh geebt m&n dfim 
kf>ot'8her? 


42 Order the horKon to be put Uj Faites atteler 

F<> t-Hahtell-ch 


Lassen Sie anspannen 
li&h'MCn Jtee an'mjJin'nfMi 


48 At what hour Khali wo arrive A qiudle heure arriveroUH-nous 
there ? a ect endroit ? 

Ah • ki'll - Cfir - ahrec'v’ronjf - nooz • aKKet- 


44 (’an I hire a carriage to take me 
t here ? 

46 i%n we get a horHo for the lady ? 

At tha Cuatoma 

43 Where Khali 1 find the euHtomH ? 

47 I have nothing contraband 

48 How much have 1 to pay for 

this ? 

49 Here arc the keyH 

50 Have you finished 7 

51 I thunk you. Farewell 

At An Inn 

62 He HO kind as to show me to my 
room 

53 On the first floor 

54 On the ground floor 

55 Where are our rooms 7 

56 How inueh a day must I pay 

you 7 

57 (^ive me the key of my room 

58 Cun I see the landlord of the 

liotel 7 

59 Which is the best hotel 7 

60 1 want some writing- [taper, and 

[ten and ink 

61 Open the door 

62 Bring my account 
68 That is too much 


orjflrinvah ? 

Pourrais-je loner una voitiire 
[tour m’y conduire 7 
Poor-ey1-l66-eh • oon-vwat-iir - p66r-ine - 
k(»ri(i<f\veer? 

Pourriez-vouR me procurer un 
cheval [tour madame 7 
Poor • ye.v - v<k» - me - f>rofik - ureh • n ugr • 
Hh’vair-|M>or-tnali>dahin ? 


Ou trouvorai-je leH douanes 7 
(K)-tr66vreyj-ley*dwahn ? 

Je n’ai rien de conirabande 

J6-«cy*ree-an(p-d6*kon(^trah-bahnflfd 

(’onibien dois-je payer pour rela 7 
K(tU(f-l»e-afig-<iwahJ-pey*yeh‘p<M>r-K’lah 'I 


Voici les clefs 
Vwuliw*e-loy-kley 
Avcz-vouh tini 7 
Avcy-vo<>-fW*ncc ? 
de vous remereie. Adieu 
J 6* t'oo-rCmerrsee. Ah-djC* 


Vouloz-vouH bicn me conduire 
a ma ehambre 7 

>'o«ley-\bol>e-ang*me- koiiflKfwCCr "Oh • 
nia-shawiiibr ? 

All premier ctago 
l ih-jirfiu-ych-rehtahJ 
Au rez de ehaussee 
Oh-rcyd-8hotiiiKdi 
Ou sont nos chambres 7 

< K)-8aii(7-iioh-sh(iwiiibr '{ 

(’ombien faut-il vous payer par 
jour 7 

Kong-t»^-ang * fi»ht •od-v<K>-jK*y- 3 'eh-par- 
joor '{ 

l)onnez-moi le clef do ma 
ehambre 

Itawiicy-niwa-ie-kleh-dC-ma-sliawmbr 

Pourraifi-je parler au maitre de 
rhotel 7 

Poorrey-jC-|iarleh-oli-mcy tr-de-lolit.el1 ' ? 

Quel est le meilleur hotel 7 
K ell-ey -le-mfty e-Wr-ohl elP V 

d’ai besoin de papier k lettres, 
avec de Tencre et des plume.s 
Jey • bezwafuig - dt - pafipye - rah - lettr - 
avek>dedu)iii^knr-eh>de3‘-pl\im 

Ouvrez la porte 
06vrey-la-iK>rt 
Apportez-moi la note 
Ah)tortey<«uwa-la-ndht 
C’est trop 
Sey ‘troll 


Um wie viel Ubr worden wir an 
jenem Orte ankommen ? 

Ofiin vC*e fCr*l Oohr vftyr'den v6€r kn 
yaynCin ftr'te ftn'k/tnimen? 

Kann ich einen Wi^en mieten, 
der mich dahin bringt 7 

KJlnii eech f'ntn v5*g6n dayr 

iiieech daheen' breengt? 

Konnen wir ein Herd fiir die 
Dame bekommen 7 

Kbn'iiCti veCr in pfftt rt_/ur dM d4'ni6 
MykCni'men V 


Wo ist der Zollamt 7 
Voh eest dJlss tsOll'Amt? 

Ich babe gar keino Contrabande 
Koch ha'hC gar kl'nc t:6n''trabilii'de? 

Wie viel habe ich fur dieses zu 
bezahlen 7 

VCft foci ha'be eech ftir dCC'zeiM tsOo 
baytjAh'lCn? 

Hier sind die Schlussel 
H6Cr zeent dCe schliis'sel 
8ind Sie fertig ? 

Zeent z6C fllyr'tcc(!h ? 

Jeh danke Ihnen. Adieu 

Eech dim "ke eel) ’nCn. Adcii* 


Wollen Sie mich au mein 
Schlafzimmer fiihren 7 
VOrien zCc meeeh t.soO min scldaf'- 
tscein'mCr fiih'rCn ? 

Im ersten Stock© 

Kem &vr'Ht6n stAc'kc 
Im Erdgeschosse 
Kem ft> rr gilj shds'yt 
Wo sind unsore Zimmer 7 
Voli zeent ooirzilyre t.seem'iucr? 

Wie viel muss ich Ihnen fur den 
Tag bezahlen 7 

\’e& feel moos eech CCh'nCn ffir dfin t&eh 
l>ay>t«ah'len ? 

O alien Sie mir den Schlussel von 
meinem* Zimmer 7 
Uay'beii I!6€ m66r dCii schluH'sCl fdn 
mi'nen tReeni'mCr 

Ich wiinsche den Herm des 
Hauses zu sehen 7 
Eech vuii''8hCden hJlyrrn dfcjs how'zCus 
tnobzay'hCn? 

Welches ist der besto Gasthof 7 
VerchCs eest dayr bCs'tC g&st'hohf ? 

Ich brauche etwas Briefpapier, 
mit Feder und Tinte 
Eech brow'che Ct'v&ss brSSf'pftpfiCr, 
meet fay'dCr oont teen'tC 

Oihien Sie die Thiir 

Off'ngn C£e tiir 

Bringen Sic mir die Bechnung 
Breenrgto m66r de£ rCch'noong 
Dass ist zu viel 
Dkss eest tso6 f§Cl 
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<»JE HUNDRED USEFUL TRAVEL PHRASES IN SIX LANGUAGES— oonUnuea 


SPANISH 

Train, Dilis^nca, and 

I Cuanto debo pagarle al 
cochero ? 

Cooan'-toh day'-bo pah-gilr-lay al co- 
U‘hair'-o ? 

De la orden que se enganchen 
log caballoB 

Day lah or'-^en kay say en-gun'-tchen 
loH8 cah'bdldyohs 

I A que bora llegaremog ? 

Ah kay or'-ah lyay-jfar-dh-mos? 


I Puedo alquilar un carruaje para 
llevarme alii ? 

Pooed-oh al-key*lar oon car-roo-ah-hay 
^h*rah lyay-vAr-may al-lyed ? 

i Podemos conseguir un caballo 
para la genora ? 

Po^Av-ihobh con-say -pedr oon cah-hal- 
Jyo pdh-rah lah sc’n-nyor'-ah V 

At the Customs 

I Donde encontrart* la Aduana ? 

Don'-day en-con-trah-niy lah ah-dfw)- 
ah-nah? 

No ten go nada de contrabando 

No tain -)^ inih-dali dn.v coii-trah- 
bahn'-doh 

A Cuanto ten go que pagar por 
esto ? 

Cooan'toh taiii'-go kay ])a}i*t;^ar por 
css'toh ? 

Aqui estan las Haves 

Ah*k(^y es-tdhn lahs lyalt-vays 

i Ha acabado Vd. ? 

Ah ah-cah-bah-doh oo8-t6d? 

Gracias, Adios 

Orih-theeas. Ah-<le6of 


At an Inn 

Tenga la bon dad do (M)ndu(iinuc 
k mi cuarto 

Tain'-gah lah bon-diid day con-doo- 
theer'-may ah mee co6-ar-toh 

En el primer piso 

En el pree-mair x>e<i -80 

En el piso bajo 

En el pe6-so biih-hoe 

I Donde estan nuestros cuartos ? 

Don'-day es-tdhn noo'-ds-troes coo-ar- 
toes ? 

i Cuanto tengo que pagarle al 
dia ? 

Cod-an-toh tain'-go kay pah-gar-lay al 
ded-ah? 

Deme Vd las Haves do mi cuarto 

Diy-may ooe-tdd lahs Ijah-vays day 
mee eoo-ar'-toe 

i Puede ver al patron ? 

Poodd-eh vair al pah-tron? 


I CuAl es el mejor hotel ? 

Oodal es el may-hdr oh-tdl ? 

Necesito papel para eacribir, 
pluma, y tinta 

Neth-es-sed-toe pah-pdl pdh-rah es-cree- 
bedr, plod-mah e tin'-tah 

Abre la puerta 
Ah-bray lah poo'-er'-tah 
Traiga mi ouenta 
Try'-gah mee ooo-en'-tah 
Es demasiado 

Es day-mas-see-dh-d(Ai 


ITALIAN 

C*rriass — c'otitiiiueil 

Quanto devo <lare al vetturino ? 
Koodhnto ddhvo ddhreh ahl vehttoo* 
redno? 


Fate attaecare 

Fahteh ahttahcc^breh 


A die ora arriveromo 1& ? 

Ah keh drah ahrreev ehrehmo Idh ? 


Posso prendere a nolo una 
(jarrozza per andarvi ? 

P(')8so pruimdehreh all ndlo oo'nah 
(^ahrrO-tsah )iehr ahnddhr-vec? 

Si potrebbo avero un cavello pot- 
la signora ? 

See}K)trehbbehahvdhrch o<hi oah>vdlillo 
pehr lah see-nee-drah ? 


Dov’^ la dogana ? 

Dovdh lah doj^hnah ? 

Non ho uionto di contrabbando 

N(»n d nee-dhiiteh dec coiitrahhbdhndo 

Quanto devo pagare |)er questo ? 
Koo-ahnto ddhvo pahgdhreh ]K*hr 
koodliHto V 

Ecco le chiavi 
K'hcco leh kec-dhvoe 
A veto finite ? 

Ahvdht^h fee-iicdtoY 
Grazie. Addio 
Grdh-tsee-eh. Ahdded-o 


Abbia la gentilczza di mostrariui 
la mi a camera 

A'iibbeeah lah <igehn-teeldh-tsah dec 
moutrdhnuee lah iiiedah cdhincliruh 
Al prinio piano 
Ahl predmo pee-ahno 
A pian terrene 
Ah jHfC-dhii tehrrdh-iio 
Dove sono le nostro camerc ? 
Doveh sdno leh ndHtreh cdh-inehreh ? 

Quanto vi devo dare al giomo? 
Kooahii-to vee ddhvo dahrcli ahl 
dgee-drno ? 

Datemi la chiave della niia 
camera 

Dahtehmee lah kee-ahveh ddhllah 
tiied-ah ckh-mehrah 

Vorrei parlare al proprietario 
delV albergo ? 

Vorrdh-ee pahr-lfthreh ahl propree- 
ehtkh-reeo dehllahl-bdhrgo ? 

Qual’d il migliore albergo ? 

Kooahldh eel mee-leedreh ahl-bdhrgo ? 

Ho bisogno di carta, penna e 
calamaio 

O' bee-s6-iieeo dee ckhrtah, iidhnna eh 
cahloh-m^heeo 

Aprite la porta 
Ahpred-teh lah pdrtah 
Portatemi il cento 
Portkh-tehmee eel ednto 
Questo ^ troppo 
Kooeh-stdh troppo 


ESPERANTO 


Kiom da trinkmono mi devas 41 
doiii al la veturigisto ? 

Hee'-ohni dah trcH'iik-inoh'-nuh nice 
dch'-valiH doh'-nce ahl lah vch-t»)o- 
vce-gccti'-toh V 

Ordonii, ke oni aljimgu la 42 
cevalojn 

Ohr-doh'-noo kch oli'-nec ahl-^oon'- 
lah chch-vah'-hihyn 

Je kioma lioro ni alvenos tie ? 43 

Yell kee-oh'-inah hoh'-roh nee ahl-veh'- 
iiohs tee'-ch y 

Cii mi ])ovas lui kaleson por 44 
porti min tien ? 

Choo mce. poh'-vahw loo'-ee kah-leh- 

^ tihohn pohr |X)hr'-te<! inceii tce'-ehn? 

Cu mi jiovaa lui covalon jHir la 45 
sinjorino ? 

C’hno nice )ioh'-vahH loo'-ee cheh-vah'- 
lohn iM>lir lah seen-yoh-ree'-n»h '/ 


Kie CHlas la liindcpagejo ? 46 

Kee'-t:li eliu'-taliN lah l(>ein«dch-pah- 
geh'-yoh? 

Mi Iiavas neiiion per konigi 47 

Mce hati'-vahH neh-iiee'-ohn pohr koh- 
nee'-gee 

Kiom mi devas pagi pro tin ri ? 48 

Kee'-ohm mee deh'-valiH pah'-gee proh 
tee'-(>(> chee ? 

den la Alosiloj 49 

Yehn lah nhloh-Hce'-lohy 

Cu vi estas fininta ? 60 

(Jhoo vee ehs'-tahs fee-neen'-tali? 

Mi dankaH vin (or) Jlankon. 51 
Adiau 

Mee dahn'-kahs vecn. Dahn'-kolin. 
Ah-dee'-ow 

Bon vole kondukti min al mia 52 
eambro 

Boliii-voh'-leh kohn-doo'-koo nicen ahl 
niee.'-ah ehahni'-hruli 

Siir la unua ctago 53 

Soor lah oo-noo'-ah eli-tah'-<lgo 

Sur la teretago 64 

Soor lah leh-reh-tah'-<lgo 

Kie estas niaj oambroj ? 55 

Kee'-eh ehs'-tuliB ine'aliy ehalini'- 
iirohy ? 

Kiom por ciu iago mi devos 56 
pagi? 

Kee'-ohiii ]»ohr nhee'-oo tah'-go nice 
deh'-vohw pah-gee? 

Donu al mi la slosilon de mia 57 
cambro 

Doh'-noo ahl nice lah Hli|(»h-sec'-Iohn 
deh mcc'-ah chahni'-hroh 

Mi volas paroli kun la hotel- 58 
mastro ? 

Jlee voh'-lahs pah-roh'-lec koon luh 
hoh-tchl-niahij'-troh V 

Kill estas la plej bona hotelo ? 59 

Kee'-oo ehs'-tahs lah plehy hoh'-nah 
hoh-teh'-loh ? 

Mi deziras havi leteiqiaperon, 60 
plumon kaj inkon 

Mee deh-zee'-rahs hah'vee Ich-tehr- 
pah-i>ch'-rohn ploo'-niohn kahy een'- 
kohn 

Malfermu la pordon 61 

Mahl-fehr-iiiofi lah ptihr-dohn 

Alportu mian kalkulon 62 

Ahl-pohr'-too uicc'-ahn kahl-koo'-lohri 

Tiu estas tro kara 63 

Tee'-oo ehs'-tahs troh kah'rah 
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ONE HUNDRED USEFUL TRAVEL PHRASES IN SDC LANGUAGES--continued 


ENGLISH 

At AH Inn^ontinncfl 

64 Are the sheets well aired T 

At MmIs 

65 Keep me a i»la(?c at the table 

d'nftte 

66 Give mo a glasH of water 

67 Waiter, I wish to breakfast 

68 Give me: tea, chocolate, eoffee, 

fresh butter, white bread, 
white rolls, brown bread, 
new-laid eggs in the shell 


69 Have you any fruit ? What 
kind of fruit have you ? 


70 Is your fruit riiHj ? 

71 This fruit is not ri}»e enough 


72 This meat is so tough that 1 

cannot oat it 

73 Give mo something else 

74 What wdnes have you ? 

76 What is the price of this wine ? 

76 Show me the wine list 


77 Show mo the bill of fare 


78 What do you call that dish T 


79 How much do you charge for 
dinner ? 


80 At what time is your table 
d’hdt© ? 


Aakinir DIraotions 

81 Will you be so good as to tell 
me the way to street 7 


FRENCH 


Est-oe que les draps do lit ont 
bien a^r^s ? 

KyMH-kS-ley-drah - de-lee-tong*tehteh-be» 
an^*ah*eh-re}i ? 


Beservez-moi une place k la 
table d’h6te 

Keh'Xervey- niwa- oon • plaliMs • ali * lah • 
tahhl-ddhi 

l)onnez-moi un verre d’eau 

Dttwney-mwa-urig-veyr-dAh . 

(Jargon, je voudrais dejefiner 

( Jahr-*iong-jfi*'^*^^rey deh 'Junoh 

Donnez-moi du the, du chocolat, 
du caf6, du beurre frais, du 
pain de froment, des petite 
pains au lait, du pain bis, 
des oeufs frais k la con tie 

Pawiiey-mwa-du-t«h, du•shfikolah^ dii 
kithfeh, dii-bfiCrr-frey, du-pang-dS 
froiiiongp, dey-p'tee - |NU)(r‘Zoh-iey, dii- 
))an(^-bccce, dey-zQ-frey-ah-la-kok 


Avez-vous du fruit? Quelle 
osjj^ce de fruit avez-vous ? 
Avt*y-v60-dii-frwee t Kell-espeyss'-dfi* 
frwee-tahvey v 66 ? 

Vos fruits Kont'ils bien mbrs ? 
VoU-frwee-soni^-teel'be-an^-mUr ? 

('o fruit n’est pas assez m5r 
SC-frwot*-iie}’-pah-aiMe 3 ’-mttr ? 


Cette viande est si dure qu’il ost 
impossible de la manger 
Set • vee * - ey - see - d iir • keel-eyt* 

an^K)SiK:ebl-dO-lfth-nion^Jfh 

Donnez-moi autre chose 
l>awney-inwa-ohtr- 0 h 6 hs 
Quels vins avez-vous T 
Kcll-vaii(f-cahvey.vd 6 f 
Quel est lo prix de ce vin T 
Kell-ey-le-proe-dC ai-vmg T 

Montrez-moi la carte des vins 
Mun(irbrey-iiiwa-la-kahrt-doy-vauf ? 


Montrez-moi la carte 
MoTij^trcy-niwa-la kahrt 


Quelle nom donnez-vous k oe 
plat? 

Kell-non(^-dawney-v 6 d-a 88 -plah ? 

Combien faites-vous payer pour 
le diner ? 

Kongbe - an|^ • feyt-v65 - p©y-y eh-poor-l 6 - 
deeneh? 

A quelle heure dine-t-on k la 
table d’hdte ? 

Ahk - ell - Mr • deen • tonff - ah -lah-tahbl- 
ddht? 


Voulez-vous avoir la bonte de 
me dire quel est le chemin 
pour aller a la rue ? 

Yooley-vd6-savwahr-la - bongteh-dfi-me- 
decr-kell-ey-lo • sh'inanf • itoor • ahleh- 
1 


GERMAN 


Sind die Bett - tuoher gut 
ausgeluftet ? 

Zeeiit flM bet^'tiichfer pr 66 t owas'gfty 

liinct? 


Bele'gen Sie ein Platz an der 
talne d’hdte furmioh 

Bftylay'gdn zM In plftts ftn dftyr tAbl 
(I'hoht fiir tneeoh 

Geben Sie mirein Glas Wasser 

ti&y^n z©e inC 6 r in gliUw vfts'HCr 

Kellner, ioh inochte friihstucken 

Keiriifir, eetih mbfih'te fnih'stuc'kfin 

Geben Sie mir Thee, Cbokolade, 
KafPee, frische Butter,^ Wei- 
zenbrod, kleine Meelch'broto, 
Bchwarzes Brod, frische Eier 
in der Schale gesotten 

Gfty'Mn tM nicer tay, 8 ch 6 k 6 Ki'’de, 
k&f'ffty, frees'shC boot'tCr, vit'sCii- 
broht, kU'nC meelch'brbtC, Bchw&r' 
tsCss broht, frees'shC i'Cr een dayr 
BchalC, g&yzdt'tCn 

Haben Sie Obst? Waa fiir 
Obst 1 iben Sie ? 

ll&'liCn zee ohbst? Ytai fiir ohbst 
ha'bCn zCC V 

Sind Ihre Friichte auch reif ? 

Zeent CCh're friicirt e owuh rif? 

Dieses Obst ist nicht reif genug ? 

l>dCz*’Cs ohbat eest neecht rif gftynoocli* 


Dieses Fleisch ist so hart, dass es 
mir unmoglich ist, es zu essen 
DCCzCh fliah eent tRoo hart, dasa Chh niCer 
oonmbeh 'leech ecat Css tsod Cs'sCn 

Geben Sie mir etwas amperes 
Oay'bCn zCC niCCr Ctvftw An'dA^TCss 
Was fiir Weine haben Sie ? 

Vftss fiir vine h&'bCn zeC ? 

Was ist der Preis dieses Weins ? 
Vttss eest dftyr priss dce'zCs vinss ? 

Zeigen Sie mir Ihr Weinkarte 
Tsi'chCn zCC meCr CCh'rC vin'kftr'tC 


Zeigen Sie mir den Speisezettcl 
TsI'chCn zee niCOr dCn spI'zC-tsCt'tCl 


Welchen Namen geben Sie 
diesem Gerichte ? 

VCl'ehCn nani'Cn gfty'bCn zCC dCC'zCni 
jfftyreech'tC ? 

'U ie viel berechnen Sie fiir das 
Mittagsessen ? 

vee fCCl bftyrCch'nCn zM fiir d&ss 
lueet'taohCsBCn 't 

Um wie viel Chr ist die table 
d*h6te ? 

Oom vCC fCCl 66hr eest dCC t&bld’hoht'? 


WoUen Sie wohl die Giite haben 

und mir den Weg naoh 

Strasse zeigen ? 

VdUftn vohl dM gii'tft U'bCn oont 
mCCr dSn vftydi nftoh strfts'iift 
td^'ohCn? 
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ONE HUNDRED USEFUL TRAVEL PHRASES IN SIX LANGUAGES— continued 


SPANISH 


ITALIAN 


ESPERANTO 


At «Ji Inn — continued 

i Kfttan las sabanas bien secas ? Ijb ienzuola sono ben asciutte ? 
Kti'tahn lahs atLh'hah-nahs b^u' my'* Leh lehn-dsoa-t'tiuh sono iiehn 
oahii 't ahsbobtteh ? 


On la littukoj oistas tute sekaj ? 64 

t’hoo lal) lt*t*t-to<>'-kohy ehM'*(uhs 
teh 


At Meals 

Cuardame tin sitio a la tnena de 
htirspnedes (or table d’hote) 
Go<'>-ar-aah-inay oon soii-teo ait lah 
iaSa*iah day bo-eti'*|)ed-ehs 
Deme Vd. tin vaso de agtia 
Ikly-inay oos-tid oon va»«>day ih>goo> 
ah 

Mozo deseo alinorzar 

Mdth-o dee-aay'-o al-mor-thir 

Deme Vd. tt'; cafe; chocolate; 
manteca fresca; pan bianco: 
panecilloB ; pan cacero : hticvos 
frescos pasados por agua 
JDSymay oos>tM tay ; cah-fiiy ; teho- 
co-ldii-tay ; man-Uy'-cah fres-caii ; 
pahn blah'n-co, pahn-eth-eel'-lyoe» ; 
pahncath-air'-o, oo-ay'-voes fr6s-cocw 
pa8-siUi*doh8 por ih-gooah 


i Tiene Vd. fnita ? Que especie 
de fruta tiene Vd. ? 

Tc-en'-eh oos-Wd frmS-tah? Kay t*s- 
p6tli-e-t:h day froo-tah W-eny tKits- 
IM? 

I Es flu fnita madiira ? 

Es 800 frod>tah ntah-dtW»-rah ? 

Esta fnita no es bastante madiira 
Kfi'«tah froo-tah no ea ba8-tahn'*ta>' 
itiah-doo-rah 

Esta came es tan dura qne no 
la jtuedo comer 

Es'-tah ear'-nay es tahn doo-iuh kay 
no la pt)o-6d-oli co-niair 

Deme Vd. otra cosa 
Day'-may oo«>Ud d-trah cos'-sah 
i Quo vino tiene Vd. ? 

Kay ve6-no te-en'-eh oob*t<id ? 
i Cual es el precio de esfce vino ? 
Coo-Al ea el pray'-theeo day 613 - tay 
ved-no ? 

Enseneme Vd. la lista de los 
vinos 

En*say-nyeh-may oos-t^ lah Ices'-tah 
day los ve^-nohs 

Enseneme Vd. la lista de la 
comida 

£n>sdy-nych*may ooe-Ud lah kcs'-taii 
day lah oo-me^-dah 
I Como llama Vd. este plato ? 
C6*mo lyih-mah oos-Uki es'-tuy pUlh- 
toe? 


Tonetemi tin posto alia table 
d’hote’* 

Tehn6hteh-mee oon )i6sto khlUUi. etc. 

Datcmi tin bicchier d’acqua 
Dkhtiehmee 0011 beo-kee-^tr dki^muah 

Canter ic re, voglio far eolaziono 
CMnneii-rc<s^br«h, vh-'ktti fahr colah- 
tscckineh 

Datemi del t^; del cafT^ ; della 
cioc^colata: del burro fresco; 
del pane bianco; dei panini ; 
del pan nero; delle tiov'a 
fresche al gi seio 
DAteli-ntee dchl ; dehl cahfl6h ; 
d^h-llah chocknikht^ ; dehl lM)6rn> 
fri')i-8ko ; delil {tjlhnch ; 

diihee ])aluie6nep ; d«*hl palm iit*hr»> ; 
dl‘hl]eh oo-6valt frl'liskeh uhl 

Avete della frutta ? (lie fnitta 
avete ? 

Ahv6htph dtiliHalt fro6ttahT Kelt 
froCttiih ahvfehteh ? 

iSono mature le fnitta ? 

S6no mahtohrch leh frcn'ittah ? 

Queste frutta non sono abba* 
stanza mature 

Koo-^hsteh frohttah non w’mo ahbl»ah- 
8t6rhn<lzA tnahio^reh 
Questa came e cosi dura die 
non posso mangiarla 
Koo-^hstuh eahrneh 6h cowls d<H'»iah 
keh non pdsso niahii-duree-lihrluh 

Datemi qualche altra cosa 
Dkhtehiuec koo-kbl-keh khltrah (‘O Hiih 
C^e vini avete ? 

Keh veisiiee ahvlshteh ? 

Qual’d il prezzo di qtiesto \ ino ? 
Koo-ahkh eel preh-tso dee koi.>-i:lu»to 
ve6no ? 

Mostratemi la lista dei vini 
Mostrkhteh-roee lah Idwtalt dlsh-oe 
ve6iiee 


llczcrvu lokoii por mi c© la 65 
komuna tablo 

Ueli-xchr'-voo loh'-kohn nohr met* eheh 
lah koh-miH)'-nal» tali'-ldolt 
1)01111 al mi glason da akvo 66 

hois'-iioo ahl mee Klah'-solm dah ahk'- 
\oll 


Kolnero, mi deziras matenmangi 67 

KeUl-tieh'-roh, mee deh-stee'-rahs ntals- 
lehii-malm'-dufee 

Donu al mi teon, kafon. coko- 68 
ladon, sensalati biiteroii, 
blankan ))ai)oii, blankajn pan- 
bulkojn, hriinan panon, ovojii 
freiajn en fieloj 

l)oli'-rioo uhl mee teli'-oliu, kah'-fohii, 
ehoh-kohduli'-dohii, Nelm-siih'-Ialm 
lKM>-teh'-rohTi, l>lahii'-ka)m 
nt>)mhla)m'-kah\ 11 iMihn-bool'-kohyn. 
broo'-nahn }>al)'-nohn, ols'-voliyn 

. freli'-shalsyii elm shell '-loht 

Cu vi havas fniktojii ? Kiajn 69 
frukt oju vi havas ? 

Choo vee Irnh'-vahs frook'-loh.MiV 
Kee'-ahyn frook'-tohyn vee liah'- 

. VUllH? 

(.-u viaj fruktoj ckIoh maturaj ? 70 

I'lioo vee'-aliy frook'*(ohy rhs'-l.iths 
mah-too'-rah,\ V 

Tin ci fnikto ne estas sutice 71 
matura 

Tee'-oo chee frook'*toh neh ehs'-tuhs 
Hoo-fee'-eheh mah-too'-rah 


1’iii ci viando estas tiel malmola, 
ke mi ne jiovas gin mangi. 
Tee'-ooehet* vee-ahn'-doh ehs'-taliH lee'- 
t'hl mahl-mold-liih keli mee neli jMih'- 
vahsdgeei) maha'-dgee. 

.\lportii ion alian 
Ahl-|»ofir'-too ec'-olm uh-lee'aha 
Kiajn viiiojn vi havas ? 

Kee-ah\a vee-aoliyri vee Imh-valis? 
Kiom kostas tin ci vino ? 

Kee'-ohm kohs'-tahs tee'*(K> ehee vee'- 
noh ? 

Donu al mi la vinkartoii? 
J>oh'-noo ahl mee luh veen-kahr'-tohii 


72 

73 

74 
76 

76 


Mostratemi la carta Donu al mi la mangokarton 77 

Mostrkhteh-mee lah ckhrtah Doh'-noo ahl met* lah luahn-tlgoh-kahr'- 

tohn 


Come chiamate questo piatto ? Kiel vi nomas iiun ci mangajon ? 78 
Comeh kee-ahmkhteh k<Ki-l*hslo Kee'-ohl vee noh'-niuhs tee'-ooa' chee 
peedhtto? mahu>dgah''Zliohn ? 


I Cuanto carga Vd. por la 
comida ? 

Coo-aa'-toh car'-gah oos-Ud por la 
co-me^-dah? 


Quanto fate pagare per il 
pranzo ? 

Koo4ihnto fkhteh pshgidi-rch i>«breei 
prkhn-dzo ? 


Kia prezo estas la veKpemiango ? 79 

Kce'-ah preh'-zoh ehs'-ttvhs luh vehs- 
liehr-nialm'-dgoh '{ 


I A que hora es su mesa de 
huespedes 7 

Ah kay 6r'<ati es soo m^s-sah day o-es'- 
ped-ehs? 

Asking Directions 

; Quiere V^d. tener la bondad de 
darme la direeoion; de la 
catlede 7 

Key-air'-eh oos-tM tain-air lab bon- 
1^ day dAr-may lah dee-rec-thedn 
day lah cal'-lyay day —7 


A che ora h la tablo d*h6te 7 

Ah^h 6rah eh lah, etc. 


Abbia la gentilezza d’ indicanui 
la str^a per andare in 
via 7 

A'hbbee-ah lah dgehntee-Uhtsah 
deendee-ckraaee lah stekhdah pebr 
ahndkh-reh een ve6-ah ? 


Je kioma horo okazas la 80 
komuntabla mangado 7 

Veil kee-oh'-mah hoh'roh oli-l^alZ-zahs 
lah koh*ni(K>n>talV-hlah tnalm-dgali- 
doh? 


Bonvole montru al mi la vojon 81 
al strato 7 

Bohn-voh'-leh mohn'-troo ahl mee Jah 
voh'-yohn al strah'-tohV 
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ONE HUNDRED USEFUL TRAVEL PHRASES IN SIX LANGUAGES-oonoteded 


ENGLISH FRENCH GERMAN 


Aslclnir Pir»etlpfi»--coiitinue<l 

82 I wish to go to Mr. N’s ; is it far Je cherche la maison de Mons. 
from here ? N. ; est-oe qu*olle est loin d’ici ? 

J£-iherah - Is - meysongr - dfi - M’mjmI N. ; 
syss-kell-ey-lwan^-deflses ? 


Ich snohe das Hans des Herm 
N . ; ist 08 weit von hier ? 

Eech sdd'chS d&ss howss dtes h&ym 
; eest ess vlt Mn hesr? 


83 AVhich is the way to it ? 

84 Does Mr. N. live here ? 

85 Coachman, drive me to 

street 

In tha Padroem 

86 Will you give me a box of 

matches ? 

87 W’ill you send up the chamber- 

maid ? 

88 I want my linen washed 

89 Bring mo a towel 

90 I want my coat brushed 

91 Can I have a warm bath 7 

92 1 sliould like warm water for 

washing 


De quel cdto dois-je aller ? 
De-kell-kchtah-dwAhJ-ahleh f 


Est-ce que Mons. N. demeure ici ? 
KysH-ke-M'ssyii N. dfhmttr-eesee ? 

Cocherf conduisez-moi k la 
rue 

Kosheh,* konirdweexey • mwa-ah • la • 
rik 


Voulez-vous m’apporter les 
allumettes? 

Vooley-vfl6-maporteh-ley-*ahliiniPttf 

Voulez-vous nous envoyer la 
femme de chambre ? 
Vooley-v66-n66z-onfrvwa-yeh-la-fam-d6- 
shawtubr ? 

11 faut que je fasse blanchir 
Eel-roh-kfi«j8‘fahMH-b]on^.4heer 


Apportez-moi un essuie-main 
A hportey*mwa-uneMwee-matig 
Voulez-vous faire brosser ma 
redingo te 

Vooley • v6d • feyr - brosseh - ma-redenflh 
goht 

Puis-je avoir un bain chaiid 7 
I'wecJ-ohvwahr-ung-banjr-Hhoh? 


Je desire de Feau obaude pour 
mo laver 

Jd-d’zeer-de-loh-shohd-poor-ind-lahveh 


Xach welcher Seite muss ich 
gehen ? 

Noch vfil'fherEi'tfi mooss eech gfty TiCn? 

Wohnt Herr N. hier 7 
Vohiit hftyr N. hWr ? 

Kutsoher, wollen Sie mich zur 

Strasse fahren 

Koot'sher, vCllCn zee meech t»0f>r 
strfts'se fah'ren 


Wollen Sie mir die Schachtel 
Ziindholzchen bringen 7 

Vei'len zM m^r dge schach'tei t8unC> 
hblU'-chen breen'gCn ? 

Woollen Sie das Zimmermadohen 
schicken 7 

VOl'len zSe diiss tseem^nifir-m&lt'chen 
fKiheec^ken ? 

Ich muss meine Waaohe wasohen 
lassen 

Eech mooss ininS vC'shfi v&s'shen 
I&s^HCn 

Bringen Sie mir ein Handtuch 

Breen z6e m66r in h&nt'tdoch 

Ich wiinsche meinen Rock 
ausgebiirstet zu habon 

Eech viin'shC niVnCn rfick owss'gfty' 
bikrsh'tet tsd() ha'bcti 

Kann ich ein wannes Bad 
bekommen 7 

Kann eech in v&r'mCs l)&t baykCm'mSn ? 

Ich wiinsche wannes Waaser 
zmn Waschen 

£e<th viin'she v&r'mds v&s'sSr ta56m 
v&s'shen 


At tha Shops 

93 What is the price of this article 7 

94 What is the name of that I 

95 That is rather dear 

96 Where is a chomist*s 7 

97 Where can I get my money 

changed 7 

98 Be so kind as to show me that 

99 I wish to buy that 


Quel est le prix de cet objet 7 
(or) Que coilte cet objet 7 

Kell-ey-le-pree-dfi-set-ohbjey ? (or) Kell* 
koot-Bet*ohbJey? 

Comment s^apnelle oela 7 

Koniond-sahpell-slah ? 

C’ost un peu cher 

8et-ung*p6-8heyr 

Pouvez-vous m’indiquer une 
pharmacie ? 

Poovey-vOO • nian(rleekeh-oon*fahnnah- 
see 7 

Oil pourrai-je changer de 
I’argent ? 

Oo-poorey-Jd-shawng-jeh-dlofarJong ? 

Ayez la bonto de me montrer 
oela 

E.v*,vey -la - bon^h - dfi - m6 - mongtreh- 
s’Uh 

Je voudrais acheter cela • 

Jfi-vMdrey-ashteh-slah 

Y »-t-il ici un livre des curiosites 
de Cette ville ? 

Ee-aht-eel-eesee -ung - leevr • dey -kilret* 
obseeteh-d«*set-veel ? 


Was ist der Preis dieses Artikels 7 
Yftss eest dAyr priss dA^'zAs &r'teekelss ? 


Wie heisst das 7 
Vfii blast dass ? 

Das ist etwas teuer 
iJass eest At^vAss toi'Ar 
Wo ist ein Apotheke T 
Voh eCst i'ne ApobtAyTtfi? 


Wo kann ich Geld weohseln 
lassen? 

Toh k&nn eech gAlt v(k3h's£ln lAs^’sCn? 

Seien Sie so gut mir das su 
zeigen 

Zl'hen zAA Boh gddt niAAr dAss tsdd 
tsPehto 

Ich wollte gem dies kaufen 

Eech vCirte gftym dMss kow'fto 

Gibt es hier ein Bnch, welches 
von den Merkwurdig^eiten 
dieser Stadt handelt 7 

Geebt Css hASr In bddeh, vAl'chte tdn 
den mAyrwUr^'deeoh-ki'ten deesSr 
stithAa'deitt 


100 Is there a book here containing 
the curiosities of the town I 
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OKE HUNXKtED USEFUL TRAVEL PHRA^ IN SIX LANGUAGES— concluded 


SPANISH ITALIAN 

Askini: Directions — oontinued 


Deseo ir k case del senor X. ; 
esta lejofi de aqui ? 

Des-say-o eer ah cas-aah del sen-nyor' 
N., es-tah lay'-hos day ah-ki^y V 


I Cual es el camino para ir alU T 

Ooo-tU es el cah-uieti-no mb-rali eer 
aJ-lye^ ? 

I Vire aqui d senor N. ? 

Ve^^-vay ah-k^y-el sen-nyor' N. ? 

Cochero, lleveme a la calle 
tie 

Co-tchair*^ -vay-inay all lab cal 
lyay day - — 

In tHs Dodrsom 

I Quiere Vd. darme una caja de 
cerillos T 

Key-air'-eh oos-t&l ddr-niay oon'-ali 
cdh-ha daj' thair-po61-l>oes ? 

X Quiere Vd. mandarme la 
doncella ? 

Key-air'-eh oos-tM maii-dar-inay lah 
doa-thay'l-Iyah ? 

Neceaito que laven mi ropa 

Neth-ea-sed-toe kay Idh-ven nice ro6- 
pah 

nVaigame una toalla 

Try'-jfah-raay ooii'-ah toe-al'-l.vah 

Necesito que se cepille mi 
chaqueta 

Keth-es-se^-toe kay say thay-pil-lyay 
mee tcliah>kdt-ah 

Puedo tomar un bauo caliente f 
oo-6d-oh loe-nidr oon bahn'-iiyo cah- 
le-en'-tay ? 


Pesidero andare dal signor X. ; 

abita lontaiM di qui ? 
iH'hseij-dehro ahndkh-reh dahl seeiu'e. 
6r^. ; khboeiuli lonUdinodee qu-eiN? 


Quale strada devo seguire per 
andarvi ? 

Kon-^ihleh strkh-dah duhvo sehgu- 
edreh pehr ahndiUinTfe ? 

Abita qui il signor N. ? 

A'hbeetau que6 eel see-iit^or N. ? 

Coccbiere, conducetemi in 

via 

Co-<;kee-i;hreh condoo-ehetehinee eeii 
vetiah 


Mi vuol favorire una seatola di 
Kammiferi ¥ 

Mee voo-dl fahvoreerek o6nah se^lh* 
tolah dee fee-ahinmet-iehree ? 
Faccia il favore di niandar su la 
cameriera 7 

Fkh-chee-uh eel fali-voreh <le«* nialvii* 
d4hr S06 lull cahmehree-4:hrah r 
Fatemi lavare la biaucluiria 
Fkhteh-meo lahvilhreh lali bee-aha- 
keli-re6ah 

Portateiui un asciugamani 
Port^hteh-inee (k>ii ah.sh<W>ifah-uikhiiee 
Fatemi spazzolaro V abito 
Fkhteh-mee spah-fcsolkhreh Inhheeto 


Si pub fare un bagnoeaU'.o ? 

See poo-6 fahreh oo« hah-nee-o i-ahldo? 


ESPERANTO 


Mi deziras iri to Sinjoron N. 82 
Cu ^ estas inal}>rok8iiuo do 
tie c i ? 

Mee deh-see'-rahs ee'-ree chvh Seen- 
yoh'-rohn N. (?htK> dipee ehs'-talw 
niahl-prohk-see'-tneh deh teo'-eh 
chee? 

Kill estas la vojo ticn ? 83 

Kee-oo ehs-talis lah voh'-yoh ti*c'-ehn ? 


Ou Sinjoro logas tie ci 7 84 

Choo Scen-yoh'-roli N. loh'-f^jahs 
tee'-eh cheeV 

Veturilisto. Veturigu min al 86 

strato 

V'eh •t‘ 00 -rce-lueH-t>oh. Yeh-too-ree-gOO 
nieen ahl strah-toh 


Bonvole alportii alinnetojn 7 88 

Bohn-voh'-Ieh ahJ*pohr'-tuo ah-lcMH 
lueh'-lohyii '{ 

Bonvole alsendu la cambristinon? 87 
Kohn-voh'-Ieh oJil-Hehn'-doo luhehahiii- 
l>rees-tee'-riohtt '{ 

.Mi (leziras, ko oni lavu mian 83 
tolajon 

Mee <it*li-m*'-ralis kee t>h'-m*e lah'-voo 
inee'*ahii toh-lak'-zhohn 
Aportu vwilon 89 

^Vlil-pohr'-iot) vue-shue'-lohti 
Mi deziros, ke oni brosu mian 90 
veston 

xMee deh-zee'-rahs keh oh '-nee hroh'- 
. Hoo niee'ahu veh«'U>hn 
(?u mi povas havi varruan banon 7 91 
Choo nice iMih'-vaUs liali'-vee vahr'- 
inuhn bah'-nohn? 


Me gustaria tener agua caliente 
para lavarme 

May goos-tah-re6-a}i tain-air' ah-goo- 
ah ^-e-en'tay pdh-ruh lah-rar-may 


Vorrei dell’ acqua calda per 
lavarmi 

Vorr6h-ee dehllalickoo-ah cahlduh pelir 
lahvihr-niee 


Mi doziras havi varman akvoa 92 
por min lavi 

2Aee deh-zee'-ri^a hah'-vee vahr'-iiiabn 
ahk'-vohn ponr meen lali'-vee 


At t»ie Staopa 

X Fual es el preeio de eato 
articulo 7 

Coo-al es el pray'-tlieeo dii\ c»-tay ar- 
te^-coo-lo y 

X ^o nombre tiene esto 7 
Key nom'-bray te-eu'-eh i^a-toh? 

£sto es un poco caro 
Es'-toh es oon p6-oo cali-roh 
X Dondo hay un farmaecHitico 7 
I>cm'-day eye oon far-math-6h-oo-tee- 
go7 


Qual'e il prezzo di qucsto 
articolo 7 

Koo-ahR'h eel prt'htso ilee koo-6h»to 
ahr-te6colo? 

Come si chiama questo ? 

( '6meh see kee-khmah koo-^hato? 

E’ piuttosto caro 
KTi pee-ootthsto oahro 
Pub indicanni una farmacia ? 
Foo-6 eendceckhr-mee odnah fuhr-nmh- 
chei-ab ¥ 


Kiom koHtas tiu ci objekto 7 93 

Kee'-ohni kohs'-talu* tee'-oo eliee ohh- 
.\<‘lik'-l.oh? 


Kiel oni nomas tion 7 94i 

Kee'-ehl oh'nee noh'mabit tee'ohn? 

Tio estas iom kara 96 

Tee'-oh ehs'-tuba ee'-ohm kah'rab 

Kie logos apotekisto 7 96 

Kee'-eh loh'-difulis ah-poh-teh-kees'- 
toll '{ 


Donde puedo cambiar mi dinero 7 

Don 'day poo-ed-ohcam-bee-armeedee- 
uair-o? 

Tonga Vd. la boodad de 
ensenarme esto 

Tain'-ga oo8-t6d lah bon-ddd day en- 
■Qr-DyAr-may As-toh 

Dcseo oomprar esto 

Dea-siye com-prAr Aa-toh 

X Podria hollar aqui un libro 
oonteniendo las curiosidades de 
esta eiudad 7 

PMreA^ah al-lyar' ah-k6y oon kA-bro 
oonrfcay-iie-«a'-d«hlahaooer-e-<Nr«ee- 
dAh-deha day Aa-tah tbew-dAd? 


Dove posBocambiare del danaro ¥ 
D6reb iWmwo t^ahiiiljee-ahreh dchl 
dahnkhro? 

Mi mostri questo, scusi 

Mee mbstree koobhsW, acob-see 


Vorrm comprare quello li 

Yorrbhee comprahreh koo-Ablk> leA 

Non o’b qui un libro che contenga 
le cose BOteroli della citta ? 

Koa chAli qaoA tai lebbro hcb oontAko- 
fak lebcaaek nt^hvolce dbhllahcbaa- 
ttkb? 

Travel oonduded 


Kie mi pov^as sangigr mian 97 
mo non ? 

Kee'-eh mee j»oh'-vuhH Mhiihn-di^ee'-^ree 
inee'-ahn moh'-nohn V 

Montru tion al mJ, ml petas 98 

Mohn'-troo tec'-ohn ahJ mee mee iieh'- 
Uha 

Mi deziras aceti tion 99 

Mee deh-oee'-eoha ab-cheh'-te« tee' 
ohii 

Gu estas tie ci Hbro pritraktanta tOO 
la vindindajojn de la urbo ? 

Cho eha'-taha tee'-eh chee lee'-broh 
]^e-tBahk-tahn'-tah lah vee-deen- 
dab'-zhohyn deb lah oor'-boh ? 
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Documents Connected with a Banking Account Payin^-in Books. 
The Cash Account. Notes on the Improved Form of Cash Book 


By A. J. WINDUS 


allusion has already been made to variations 
in English and Scottish banking practice 
in relation to pass liooks. First let us note that 
in Scotland, as in England, the pass book is 
generally recognised as the cvstomer'M book. 
That being the case, lodgments are entered on 
the debit, and cheques on the credit side 
thereof, and the two sides harmonise with the 
two sides of the customer’s cash book. Occasion- 
all3% however, the sides of the pass book are 
reversed so as to correspond with the customer’s 
account in the bank ledger, where lodgments 
must appimr ascrodits, and cheques paid as debits. 

A Rare Paaa Book. There is a third 
form of pass book— but this is more rarely met 
with— which has the usual columns for debit and 
credit entries, and a balance column besides. In 
the latter is shown the effect ot each operation 
upon the banking account. That is to say, the 
pass Irook is balanced, item by item, but the 
balances are relegated to a special column or 
columns, and are not allowed to interfere with 
the continuity of the entries in the remaining 
columns of the pass book. 

Next to lie considered are the documents used 
in connection with a banking account. The 
chief of these are the “ paying-in ” slip and the 
cheque. The former is used when a lodgment 
is made. It shows for whose account money is 
paid in, the date, andfthe sum total, and tabu- 
lates the items comprising the lodgment, as 
bank notes, gold, silver and copier, ton'll cheques 
—country cheques being paid in on a separate 
slip — postal orders, etc. 

Crossed Postal Orders. Postal orders 
received by a person possessing a bank account 
are often treated as “ crossed ” cheques. If not 
already crossed by the senders, they are crossed 
by the receiver, who draws or stamps two parallel 
lines across the face of each order, with or with- 
out the addition of the words “ & Co.,” thus ; 


The effect of both crossings is exactly the 
same — namely, that payment can be obtained 
from the Postmaster-General only through a 
banker acting on behalf of a customer. The 
arrangement is a very convenient one for traders 
who receive a great number of smaU remittances. 
The peculiar feature of this system is that, while 
a cheque to order requires endorsement, and a 
postal order cashed for a private person must 
bear the signature of the payee, a postal order 
presented for payment through a bank needs 
neither endorsement nor signature of the payee. 
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When two or more postal orders are lodged at 
the bank, the total amount is entered on the 
town pay -in slip, and the details on a supple- 
mentary slip for the use of the bank. 

** Paying-in ** Books. Banks in England 
supply paper-bound books of pay-in slips to their 
customers. Each slip has a counterfoil. Par- 
ticulars of the lodgment are entered on the 
counterfoil and repeated on the slip. The divid- 
ing line between the counterfoil and the slip is 
perforated, so that when the paying-in book is 
presented with the lodgment to the bank teller 
he may, after satisfying himself that all is in 
order, easily detach the slip from the counter- 
foil. The latter he initials, and hands back the 
paying-in book to the person who presented it, 
retaining the slip to be dealt with by the 
bank. 

In Scotland the counterfoil paying-in book is 
dispensed with. The customer merely enters the 
items of the lodgment on the pay-in slip which he 
presents with the money and his paas hook. 
Instead of initialling the counterfoil of the 
paying- in book, the teller, after verifying* the 
slip, enters the amount in the pass book, in words 
as well as in figures, and initials the entry. The 
book and slip are handed back to the customer, 
who presents them to the cheque clerk. The 
latter compares the entry with the slip, initials the 
entry, and returns the pass book to the customer, 
retaining the slip to be dealt with by the bank. 
In some places it is the custom for the entry to be 
written in the pass book by the person making 
the lodgment. 

Cheques Paid by the Bank. The 

other side of the pass book is concerned with 
cheques paid by the bank. In England, these 
are entered by the pass book clerk. In the metro- 
polis, paid cheques are placed in the pocket of the 
pass book, and thereby reach the customer the 
next time he calls for his pass book from the bank. 
In Scotland, the customer himself enters the 
cheques in the pass book, and leaves the book 
with the bank now and again, so that his entries 
may be verified. In England the pass book is 
in the bank’s custody the greater part of the 
time, being withdrawn at intervals ; in Scotland, 
it is seldom at the bank for any length of time, 
being required by the customer almost daily. 
By virtue of the system explained above, the 
Scottish pass book ^ds to b^ome a copy of the 
customers cash book rather than a copy of the 
customer’s account in the bank ledger. Hence it 
is necessary, before striking the periodic balance 
in the pass book, to carry forward to next account 
all entered cheques which have not yet been 
presented for payment. 
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Paid cheques are treated with a certain amount 
of ceremony in Scotland, for there it is customary 
to send out a notice as follows : 

Mercantile Bank of Scotland, 

GUififfow, 

Jannanj Gth, 19(>4. 
Sir 

Your Current Account with this Office has 
been made up to ^Yst December, 1903, cU which 

date the balance due you was £ 

and I shall thank you. to call at the 

Bank, at your earliest convenience, and docquet 
the ledger as correct, and receive jniid cheques 
for year. 

Yours faithfully. 

The moaning of the word “ docquet in the 
foregoing notice may bo best explained to 
readers by an illustration of its use in connec- 
tion with a banking account — an extract from 
which is given below' : 


a d^iit balance, as in tlie accounts headed 
“ Cash ” and “ Bank respectively. In busi- 
ness, a credit balance on the latter is regarded 
as a bad sign, because it signiti^s an Overdraft, 
but a credit balance on cash account is hidicrous, 
since it implies that more money has hoen 
spent than has been received ! 

There are other reasons, however, why the 
cosh account in the epitome cannot be hold 
up as a model. One of them is that w'e are left 
in doubt as to the fate of cheque £10 16s. 3d. 
received from J. Bruce on September 2Sth. 
We know that Bevan and Kirk pass all reciupts 
of cash through the bank, and yet we cannot 
find in the cash account any credit for the abovc^ 
amount; neither can w'c trace in the neighbour- 
ing bank account any debit for same. 

The fact is, the journal entry recording the 
lodgment of Bruce's cheque at the bank is 
lacking. The omission must be repaired before 
the balance shown in cash account can be 



The epitome of ledger accounts at page 1750 
is a continuation of the synopsis or birdseye 
view beginning at page 1751 and, hence, docs 
not embrace accounts other than those affected 
by the (a) to (u) transactions, or items other 
than those dependent for their validity upon 
the journal entries located in another part of 
the synopsis. The ledger accounts as seen in 
the epitome are incomplete and, therefore, we 
need not be surprised at the accident of a 
credit iMilanoe, where we were entitled to expect 


agreed with the actual amount of cash in hand. 
If the cash is balanced daily, as it should be, 
any such discrepancy as that indicated would 
be speedily brought to light ; but sometimes 
cash is balanced weekly or even at less frequent 
intervals, and then an error may go undiscovered 
for an indefinite period. The use of the form 
of cash book shown on page 779 minimises the 
risk of omitted bank entries, for when an amount 
received is entered in the bank cash book, by 
that very f^t the bank is duly charged. 
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But the main objection to Account No. 1 
in the epitome is that it confound, under a 
common desimiation, transactions which are 
dissimilar. Tne first item on the debit side 
repreBents a withdrawal from the bank and an 
addition to the stock of ready money. The 
four remaining items represent receipts from 
outside sources which are lodged at the bank, 
and are not an addition to the stock of ready 
money. Yet all five items are entered in one 
column under the heading of receipts. Again, 
in this cash account there is but one column 
for the reception of amounts representing 
payments into bank (lodgments) and also for 
amounts representing actual expenditure. How 
easy it is under those circumstances for errors 
to creep in unawares may be judged from the 
fact that the credit item of £8 should not be in 
cash account at all, but should appear on the 
cr^it side of bank account — journal entry {p) 
being revised so as to read : 

Wm. B<wan, Drawings a/c Dr. 5 0 0 

J, J. Kirk Do. Dr. 3 0 0 

To Bank 8 0 0 

The Cash Account. The cash account, 
the Ronroe of whoae ontrioR wan the journal, ia 
now no more, its place having 
l>eon taken by the cash book — 
an original register of receipts 
and payments. But the primi- 
tive form of the cosh account 
is frequently perpetuated in the 
cash book. Two money columns, 
one on each side of the cash 
book, doubtless suffice for the 
entry of receipts and payments 
by traders and others who do 
not avail themselves of bank- 
ing facilities. 

Not only ordinary receipts 
and payments but also receipts 
and payments by the bank 
of moneys lodged and cheques 
drawn require registration in 
the cash book, and at this 
point the single debit cash 
.column and the single credit cash 
column will be found inadequate 
to modem requirements. The moat 
Boientifio method yet devised 
for recording cash and bank transactions 
has been explained on pages 977 and 779. But 
that method cannot succeed unless the rule as 
to lodging intact all moneys received from 
outside sources is rigorously enforced. 

On various grounds some business men main- 
tain they cannot adopt this system in its entirety. 
They ore willing to pay into the bank all cheques 
received, and so muen of the cash as may not 
be required for the till (petty cash), but they 
object to lodge all moneys without deduction 
M and when received. The question is, What 
is the proper method for recording cash and 
bank transactions in oiroumstanoes like these ? 

We have seen that a cash book modelled on 
the lines of its formuiner, the cash account in the 
ledger, would be found insufficient for present- 
day needs. Assertion is not proof, however, and 
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therefore a demonstration of the futility of llie 
old form of cash book may be welcomed, and 
will now be given. The improved style of cash 
book in general use, where some, but not all, 
receipts are lodged at the bank will then be 
shown. 

The table below comprises the cash and 
bank transactions of Harris, Green & Co., furni- 
ture dealers, for the week ended August 6th, 
1904, The transactions are arranged in datal 
or^r, the petty cash expenditure for the week 
being summarised for the sake of convenience, 
and entered in one sum under the head of IVade 
Expenses. The cosh book is balanced off weekly 
to guard against errors and omissions. 

The adoption of single-column rulings on each 
side of the cash book will necessitate passing all 
discounts through the journal, cash and bank 
transactions being entered in the cash book as 
shown on the following page. 

The student may find the following notes on 
the improved form of cash book useful. 

1. In the earlier form of cash book, as shown, 
the bank balance has no place, and must be 
ascertained from the bank account in the ledger. 

2. The rule is here to bank daily round sums 

TABLE I 


started the week with caah on hand 
l{ec4. ehetiue from King and Attwood in payt. 

^ of m Og. 6d. legs 2*% diset * 

Bank lodgment 

Cash sales 

Reed.clipque from Jat. White and (^oi, and allowed 

dl8ct.8g.sd 

Bank lodgment 

Becd. from F. Warner, cash 
rd. cheque to Fuller and /ones In settit. of % 
£17 U>g. (diset. 3}%) 

Cashsales .. .. .. ; 

Reed, cheque from St. George’g Workhouse in 

settit. of as agreed 

Bank lodgutent 

Reed, from Mrs. Reeves cash on ^ . 

(Jash sales 

Mr. Harris drew from till on private % ! 

Paid cheque to Gosport (ias Co. for gas Mldsr. 

Cash sales 

Jew. Fordham remitted che<jue £« 39 . »d. in payt. 

of his “f from which he deducted 4 b. 9d. disot. 
Mrs. Reeves paid balce. of % in cash 

Cash paid away for wages 

Trade ex|>eiiBes for the wk. amtd. to 

Bunk lodgment 

CasJi tales 


£ i s.‘ 
34 ! 7 


10 I 15 
40 I 15 


16 

50 

1 I 

16 

29 

10 

40 

5 

28 

20 

6 

51 

9 

2 ! 
14 ; 

I 

39 

44 


d. 

8 

0 

0 

7 

4 

4 

3 

10 

6 

4 

4 

0 

2 

0 

8 

5 

0 

7 

6 

2 

9 

0 


of cash and all cheques received, but if a re- 
ceived cheque instead of being banked were to 
be paid away again or cashed it would be treated 
as coin, and entered in the “ cash ” column. 

3. Rightly viewed, the cash in hand and the 
balance at bank constitute one fund divided into 
two parts, styled “ cash ” and “ bank ” respec- 
tively. The fund may be increased by chequa» 
and cosh received from outside sources, and it 
may be depleted hy cash and cheques paid 
away. But the total fund can neither be aug- 
mented nor diminished by the improvement of 
one part of it at the expense of the other. If, 
then, the bank portion of the fund be added to 
by subtracting a like amount from the oash 
portion, a transfer has taken ^aoe, and should 
be recorded in the oash book. This has occurred 
tour times in the case before us. Ticks have been 



Iilaced io the folio* eoluniiiB of cash journal 
(or caah ?>ook) opsiq»te the. several transfer 


entries signifying that such entries need not be 
posted. Ilie ver^ fact of their duly appearing in 
the cash book h sufficient to adjust the cash 
and bank acoonnts as between themselves, in 
proof whereof we observe that the difference 
betw'een the two “ cash ” columns is £48 lOs. 6d. 
(£214 13s. 2d. - £185 13s. 8d.), which agrees 
with the balance previously obtained by a 
different method. 

4. Canh Smlen. In many retail businesses 
those form so large a projiortion of the total 
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takings that it is found ex^^ient to insert an 
eztia column on the Dr. side of the cash book 
for their reception. The daily totals of cash 
sales besides r.cing entered in the cash column 
(or in the bank column if all monoy.’i are paid 
into bank) are also recorded in the cash sales 
column. By this means, a separate total of the 
cash sales for a given period can he obtained. 
If the cash book is closed off monthly, the cash 
sales column would bo ruled off every month, 
and the monthly totals posted to the credit o( 
sal 58 (or cash sales) account. 

Continued 
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Ab compared with hay, which lom ooiisidarable 
weight in the process of 'dryihg, the loss of 
w^ht as between grass and sila^ is much loss 
eonnderable/* .In round numbers, while grass 
loses 20 per cent, of its weight duripg its con- 
vermon into silgge, it loses 70 to 75 per cent, 
during its conversion into hay. 

Crops Most SuitsJ^le for SiUsge. The 
colour of silage should be bright, and the flowers 
of the plants well preserved. Where, however, it 
is made at a high temperature, the colour deepens 
materially, until 
having passed 1 60^ F. 
by several degrees, 
it becomes a deep 
brown, and thus re- 
sembles burnt hav. 

A good crop should 
never l>e preserved 
in a silo if it can 
be converted into 
hay. Silage has no 
market value what- 
ever it may be worth 
on the farm, and 
although there is no 
ostensible reason 
why it should not 
be used for stock 
o f various kinds 
as systematically as 
hay, there is greater 
risk in its produc- 
tion owing to general 
want of knowledge 
on the part of both 
farmers and work*- 
men, while the loss 
which may follow the 
opening of a stack or 
silo, and consequent 
exposure to the air, 
is much greater than 
that involved in the 
opening of a hayrick. 

We cannot refrain, 
however, from em- 
phasising the value 
of the system to 
those who are able 
to grow such foods 
as maize and vetches. 

In the preservation 
of maize, which may 
be grown at the rate of from 20 to 35 tons per 
acre, a silo is essential ; while the fodder must 
be cut by a special machine, practically a 
large chaffrcutter, and packed as tightly as 
possible in an airtight silo. 

Beat Form of^ the Silo. A silo mav 
be built in the form bf a pit on the side 
of a hill for convenience in unloading and 
removing ; it may be circular— a common plan 
in the lilted States— or it may be formed by 
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running a wall across one end of any suitable 
and substantial building. A roof is essential, 
together with means of elevating the weighting 
material. Where a silo, having boon gnmnally 
iilled for more perfect treading and settlement, 
is ready for pressure, the fodder may be covered 
either with chaff or dried earth, which, if pre- 
ferred, may be spread upon boards made to fit 
as closely as convenient, the object being to 
provide an even surface, and thus to ensure 
even pressure on the forage. In the absence of 
a mechanical press, 
bricks, bags of earth, 
or stones, blocks of 
concrete, or any 
similarly suitable 
material, may bo 
placed on the top at 
the rate of 120 lb. to 
200 lb. per square 
foot, the weight 
being increased with 
the depth of the silo 
and the quantity of 
forage it contains. 
It is a mistake to 

3 080 that the 
age process docs 
more than preserve 
the material sub- 
mitted to it. There 
are many who believe 
that the feeding 
value of silage is 
greater than that of 
the crop from which 
it has b^n produced. 
On the contrary, the 
value is slightly 
diminished, owing to 
the loss which fol- 
lows heating, or 
oxidation. The suc- 
cessful preservation 
of HU(;h succulent 
crops as rape, mus- 
tard, mangel, or 
turnip- tops has, w<} 
believe, never been 
accomplished, a n '1 

care should be taken 
never, unless as an 
experiment, to at- 
tempt to ensile foods 
which are practically foreign to the system. 

Grass and other crops intended for silage? 
should be cut when in bloom, and allowed to lie 
in the field sufficiently long to part with a small 
proportion of their moisture. In all cases the 
worst material, that cut around the hedgerows 
and roadsides, should be packed - around th<‘ 
sides in the silo and coverm over the lop, for 
in both places there is usually n. pniportion 
spoiled. 
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By Dr. A. J. HERBERTSON, M.A. and F. D. HERBERTSON. B.A 


IN our view from the summit of the Alps, and 
^ again in tracing the course of the Rhine, 
we have se^ something of the second great 
^omphical feature of Europe — ^the Central 
Highlands. These are a broken system of 
forested mountains, nowhere rising above a 
few thousand feet, which stretch across 
Europe at the northern base of the Alps. 

The Hub of the Central Highlands. 
We grouped the complicated topography of 
the Alps round the St. Gotthard mass and the 
mountains and rivers flowing from it. There 
is a similar point in the Central Highlands, 
a sort of hub from which mountains and rivers 
radiate like the spokes of a wheel. This is the 
Fichtel Gebirge, or Pine Mountains, clothed, as 
the name shows, with forests of pine. Look now 
at the rivers flowing from it, north, south, east, 
and west, to all four points of the compass [88]. 
Hiey are ; (1) To the north the SaaJe, the most 
important tributary of the Elbe, corresponding 
with the Reuss in the St. Gotthard series ; (2) to 
the south the Naab, flowing to the Danube, 
corresponding with the Ticino ; (3) to the east 
the Eger, flowing to the Elbe, corresponding 
with the Rhine ; (4) to the west the Main, 
flowing to the Rhine, corresponding with the 
Rhone. The diagram 88 shows this remarkable 
resemblance between the rivers rising in the 
St. Gotthard [83, page 1839] and the rivers 
rising in the Fichtel Gebirge. 

Mountains and Rivers East of the 
Fichtel Gehirge. Alternating with these 
rivers are the mountain ranges separating their 
l^ins. Look these out carefully first in the dia- 
gram [09] and then in an ordinary map. 
Prom the Fichtel Gebirge spring to the north- 
east the Erz Gebirge, or Ore Mountains, and 
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to the south-east the Bdhmer Wald, or Bohemian 
Forest, ' enclosing two sides of the diamond - 
shaped province of Bohemia, politically part of 
Austria. Between them and tne Riesen Gebirge 
and Moravian Highlands, which enclose the two 
remaining sides, is the Elbe, flowing to the North 
Sea. Between the Sudetes and Moravian 
Mountains . to the west and the Carpathian 
Mountains to the ^East is the important gap 
known as the Moravian Gate, witli the Oder 
flowing north to the Baltic, niid* the March 
flowing south to the Danulie. Compare these 
with 3ie Saale and Naab farther west. The 

Vistula rises a 
little east of the 
Odor in the 
northern slope 
of the Carpa- 
thians, and flows 
across Russian 
Poland before it 
crosses the North 
German Plain to 
the Baltic. 

Build of 
the Country 
West of the Fichtel Gebirge. The arrange- 
ment of mountains and rivers west of th(' Fichte! 
Gebirge is more complicated. We can make out 
three sides of a western diamond, but not so 
clearly as in the case of Bohemi.f. From the 
Fichtel Gebirge to the north-west springs the 
Thuringer Wald, or Thuringian Forest, connected 
by lower heights with the Harz to the 
north, and the Vogelsbcrg and Rhcn to the 
west. This forms one side of a diamond. 
The second is formed by the Franconian Jura, 
springing south-west from the Fichtel Gebirjgo, 
and continued by the Swabian 
Jura. At the western end of 
the Swabian Jura we have 
another important meeting- 
point of mountains and rivers, 
from which radiate, in addi- 
tion to the Swabian Jura, 
the Rhine Highlands, run- 
ning north, and the French 
Jura, running west. The last- 
named separate the Rhine 
from the Rhone, and connect 
the (kmtral Highlands with 
the ^ps. The rivers are 
the Rhine, breaking through 
the mountains and turning 
north at what we might 
caU the Swiss Gate, and the 
Danube, flowing east, between 
the southeni slopes of the 
1973 
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Central Highlands and the northern slopes of 
the Alps. 

The Rhine illghlnnde* These have 
already been described, but hero their connec- 
tion with the rest of the Central Highlands is 
what we must be quite clear about. The Rhino 
has cut a wide valley aenms this broad eastern 



part of the Central Highlands, dividingytheminto 
the Eastern and Western Rhine Highlands. These 
are again broken up by the tributaries coming in 
from oast and west. This gives us on the east the 
Bchwarswald, or Black Forest, the Odenwald, the 
Taunus, and the Westerwald. On the west are 
the Vosges, opposite the Black Forest, the 
Haardt, opposite the Odenwald ; the Hunsriick, 
opposite the Taunus ; and the Eifel, opjK)Bite 
the Westerwald. The Eifel and Westerwald 
represent the Uiird Kvdc of the western 
diamond. 

On the east, the Neckar comes in between the 
Black Forest and Odenwald, the Main between 
the Odenwald and Taunus, and the Labn 
between the Taunus and Westerwald. On the 
west the rivers coming down between the 
Vosges, Haardt, and Hunsriick are unimportant, 
the only considerable western tributary being 
the Moselle, between the Hunsriick and Eifel. 
The relatic n of all these highlands 
to each other is shoMii in the 
map or in the diagram [89], which 
is a sort of skeleton key to the 
ordinary map. 

TH£ GERMAN EMPIRE 

What Germany ia Politic- 
ally- The German Empire 
f2D9,000 sa miles) dates ^y 
from 1871. German Emperor, 

^o is not Enmeror of Germany, 
is the King of Prussia, tire largest 
of the many independent States 
which make up the German 
Empire. With I^ussia are united 
, for political, military, and fiscal 
purposes the thr^ kingdoms of 
$aaony, Bavaria, and Wiirtembuig, 
nix grand duchies, many duchies 
and principalitieB, and the free 
citiee. of Liibeck, Hambuig, and 
1074 


Bremen, All these are independent in their 
internal relations, and all but the cities have 
hereditary rulers who rank among the royal 
houses of Europe. 

What Germany is Physically. In a 

geographical sense ^uth Germany consists of 
the Alpine foreland from the Swiss Gate to the 
valley of the Inn, a tributary of the Danube. 
In the west the frontier follows the crest of the 
Vosges, the valley of the Moselle for a short 
distance, and then runs roughly north. In the 
east it is more definitely physical, and is 
determined by the Bohmer Wald, Erz Gebirge, 
Sudetes, and the . mountains beyond the Oder. 
Then it crosses the featureless plain in an 
irregular lino trending considerably to the 
north-east. South Germany thus consists of 
the Central Highlands, and North Germany 
of the plain to which they slope. 

Climate. We can deduce the general 
character of the German climate from our know- 
ledge of the climate pf Europe. In summer the 
isotherms will approximately follow the parallels 
of latitude, in winter they will cross them almost 
at right angles — that is to say, the south will 
be warmer than the north in the valleys in 
summer, but there will Ve very little difference 
in winter. Then the difference will be between 
the cast with a severe winter, and the west with 
a mild one. 

All this is true, but we want a little more 
detail. Take the January isotherm of S2® F., 
indicating frost. The Rhine basin lies outside 
it, and has mild winters and early springs. 
The isotherm enters Germany at the mouth of 
the Weser, and runs nearly duo south through 
Munich. East of it the winters are long and 
severe, and spring late. The isotherms of 30®, 
28°, 26°, indicate increasing severity of frost, 
so that we can readily understand how much 
more intense the winter cold becomes as 
we go east. “In the Rhine district, when the 
swallows return and the almond and apricot 
blossoms are opening, snow is still lying in east 
Prussia, where the frost does not break up till 
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the middle of March.” Another consequence 
of the severe winters in the east is that the 
Baltic ports are closed by ice in winter, while 
those of the North Sea are open. 

The summer climate of North Germany is 
veiy much Uiat of the Thames basin, l^th 
having an average July temperature just over 
62° F. South Germany is warmer. The July 
isotherm of 64° passes near Mainz, curv^ 
a little south, and oscillates round the parallel 
of 53°, south of which the summers are warm in 
the valle 3 r 8 , especially in those of the Rhine and 
its tributaries. 

Products. Magnificent forests cover the 
mountains of South Germany and parts of the 
northern plain, in all about one-quarter of the 
surface of the country. About one-half is 
under cultivation, the most fertile part being 
the Upper Rhine plain, the Garden of Gehnany. 
Here the vine comes to perfection, yielding 
famous wines. Its northern limit is about that 
of the warm summers, lat. 53°. In the east 
the winters are too severe for it. Much wheat 
is grown in the Rhine plain, but in most other 
parts rye is the chief ceraal. The potato is 
grown in enormous quantities in North and 
Central Germany, and a coarse spirit, sold as 
brandy, is made from it. The sugar* V^eet is 
important in the same districts. Hops are 
grown chiefly in Bavaria, the beers of which are 
famous. 

Mineral Wealth. We have seen that Ger- 
many has an important coalfield, the West- 
phalian field, mainly in the Ruhr valley, at the 
northern margin of the Central Highlands [90]. 
Other coalfields occur in similar positions — (1) 
the Saar field, on the Saar ; (2) the Saxon field, 
north of the Erz Gebirge, drained by tributaries 
of the Elbe ; and (3) the Silesian coalfield, be- 
tween the Oder and the Vistula [91]. Iron is 
found near most of them. Other minerals are 
abundant in the Central Highlands, one part of 
which is called the Erz Gebirge, or Ore Moun- 
tains. 

The Rhine Pro'^^incee. From Basle to 
Karlsruhe the Rhine flows between the Grand 
Duchy of Baden on the west and the Imperial 
provinces of Alsace and Lorraine, annexed 
from r.ance in 1871, on the west. From 
Karlsruhe to Mannheim the western bank 
belongs to the Palatinate, politically part of 
Bavaria. From Mannheim to Mainz the river 
flows through the Grand Duchy of Hesse, and 
from Mainz to the Dutch frontier it is in Prussia. 
The kingdoms of Wurtemberg and Bavaria, east 
of Baden, are partly in the Rhine basin and 
partly in that of the Danube. 

The Other River Baeine of Ger- 
many. The rest of Germany consists of the 
whole or part of the basins of the Ems, Wessr, 
and Elbe, flowing to the North Sea, most of 
the basin of the Oder, and parts of those of 
the Vistula and Memel or Niemen, flowing 
to the Baltic. Before describing them a word 
must be said about the plain of North Grermany, 
so different from the forested highlands of 
South Germany. 


The North German Landacapte. 

North Germany consists of two bolts. Ihe 
south is a low plain, sloping from the Central 
Highlands ; while the north is broken by 
wooded hills, forming the Baltic Heights. Much 
of both is moorland or heiafe (heath), pooirly 
watered, and covered with heather or coarse 
grass. Only the sheep and the bee thrive, and 
villages are consequently few and population 
scanty. Along the coast in the WT^t is a belt of 
marshy but fertile alluvial land, consisting of deep 
soil, without a stone, formed of the sediment 
brought down by the rivers. When drained it 
makes rich pastures. Population eentrti^s round 
any little height, on which are built churches and 
farmhouses, the latter with moats, and ap- 
proached by bridges. They look out over a 
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wide expanse of grass lands and cornflelds, 
drained by innumerable canals. Seawards, the 
view is bounded by the dam, “ beyond which 
extends a tract browsed only by sheep, and 
traversed by a network of salt sea runs.” 

The Baltic Lakeland. The map of 
Germany east of the Elbe shows the character 
of the region. It is dotted with thousands of 
lakes, set among pine-woods, with irregular 
wooded heights — the Baltic Heights — rising 
above them. 

The North German Coast. Tliis has 
been aptly compared to a tattered lace fringe, 
especially east of the Jutland peninsula. Here 
the rivers flow tf) fresh -water haffen, or lagoons, 
almost landlocked by broad sand bars. In the 
North Sea, where the strong tides carry the 
sediment out to sea, the rivers form estuaries. 

The Ems and "Werner Basins. The 
Ems rises in the Teutoburger Wald, an outlier 
of the Thuringian Highlands. It flows north 
through a marshy country to the North Sea, 
with Eraden as its estuary port. Separated 
from it by the Teutoburger Wald is the Weser, 
formed by the union of the Fulda from the 
Rhon, and the Werra from Thuringia. It 
leaves the highlands by the gap known as the 
Westphalian Gate, affording a railway route. 
It flows across marshy country to the North Sea 
with the great i)ort of Bremen at the head and 
Bremerhaven at the mouth of its estuary. 
The naval station of ‘WUhelmshaven is on the 
Jabde Bay just west of the Weser estuary [92]. 
South of the Ems are the industrial towns of the 
Rulu: coalfield [90]. Between the Ems and Weser 
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to. Bielefeld, tlie centre of the German linen 
manufaoture. To the Weeer flowe the AUer, 
on tributariee of which are the fine cdd towns of 
Hanover, Htldesheiih, and Brunswick. These 
tributaries drain the wooded Harz, rich in mine- 
rals, the highest point of whibh is the Brockm, 
famous in legend. Picturesque old towns, with 
fine timber houses, are built at the mouth of the 
Harz valleys, many engaged in mining. The 
free city and port of Bremen owes its prosperity 
to the deepening of the Weser. It has a large 
import and export trade, and manufactures 
many raw materials brought to its docks. 

The Elbe . Basin. The Elbe rises in the 
wild Riesen Gebirge, part of the Sudetes, and 
receives many tributaries in Bohemia. On the 
largest of these, the Moldau, is Pra^e, the 
capital of Bohemia. The Elbe enters Germany 
between the Sudetes and Erz Mountains, 
flowing through the district of Saxon Switzer- 
land, with &)ttomlo8S ravines and isolated 
flat-topmd hills. At the north end of its gorge 
is Dresaen, the capital of Saxony, with famous 
art treasures. The tributaries of the Elbe 
drain the Erz, Thuringian, and Harz Mountains. 
The largest is the Saalc, from the Fichtel 
Gebirge, with Leipzig, the great printing and 
publishing city, on a tributary, and the salt 
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town of Halle on the main stream. The Saale 
flows through a region rich in timber and sheep 
pastures, which supply the famous Saxony 
wool. This, with the minerals of the Erz, is 
manufactured on the Saxon coalfield, in the 
busy district round Chemnitz. Below' its con- 
fluence with the Elbe, which has flowed through 


the potato and sugar-b^t dtofxict, is Ma^bUfg, 

great fortress, and the centre of the Elbe 
sugar manufaoture. To the east the coun^ 
is marshy and studded with lakes round Berlin, 
the capital of Prussia, on the Spree, which flows 
^to a tributary of the Elbe, wrlin is a magni* 
^ficent modem city, in the centre of the North 
German plain, with excellent canal and nulway 
communication and numerous industries [98]. 

Hamburg. At the head of the ]&be 
estuary is the port and free city of Hamburg, 
the greatest commercial town in Germany, 
doing an immense toade wrifh all parts of the 
world. Its imports are very varied. Its 
exports show the character of the Elbe basin. 
They include iron and machinery, textiles, 
woollens and worsteds, glass, cattle, cereals 
and timber. Altona, in Pr^ia, is now practic- 
ally part of Hamburg. Cuxhaven is a port at 
the mouth of the estuary, belonging to Ham- 
burg, opposite to which is the island of 
Heligoland, once Britilih [92 and 87]. 

The Kiel Canal. Below Hamburg the 
Elbe estuary is connected by a ship canal with 
Kiel, giving a direct route from the North Sea to 
the Baltic Sea, without going round Denmark. 
Both Kiel, therefore, and Ltibeck, a free city and 
rt south of Kiel, are, in a sense, ports of the 
be, to which indeed Liibeck is joined by the 
Trave Canal. 

Tbe Oder Basin. The Oder also rises 
beyond the frontier of Germany, which it enters 
at the Moravian Gate. It flows north-west 
across tbe plains of Silesia and the Baltic 
Lakeland, through a region producing rye, 
sugar-beet and timber. Round its upper course 
are the Silesian coalfields, where Breslau manu- 
factures wool from the sheep pastures of the 
Central Highlands, linen from local flax, and 
cotton. Sugar-making is important in and 
around Frankfurt-on-the-Oder, which must not 
be confused with the town of the same name 
in the Rhine basin. The Oder enters the Stettin 
Half. Its port, Stettin, is connected by canal 
with Berlin. 

Tbe Vistula and Memel Basins. Only 
the lower courses of these rivers are German. 
Danzig is the port of the Vistula, and manu- 
factures much of its produce. Among such 
industries are woollens, paper -making, ship- 
building (timber), distilling (cereals). Konigs- 
berg is the port of the short Pregel, and Memel, 
at the exit from the Kurisches Haff, is the port 
of the river Memel or Niemen. 
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By A. TAYLOR ALLEN 


V^HETHER in ancient times better roads and 
^ pavements were built than at present, or 
whether only the best ones remain, is uncertain ; 
but it is certain that some of the remains of such 


structures found in Rome, for instance, evince 
engineering skill of high degree. These were laid 
out carefully, exca vested to solid ground, or, in 
swampy places, made solid by piles. Then the 
lowest course was of small-sized, broken stones, 
none less than 3 in. or 4 in. in diameter ; over 
these was a course, 0 in. thick, of rubble or broken 
stones cemented with lime, well rammed ; over 
this a course, 6 in. thick, of broken bricks and 
pottery, also cemented with lime ; upon this was 
laid the pammerUamt or pavement, composed of 
slabs of the hardest stone, joined and fitted to- 
gether as closely as possible. This was cost ly — the 
Appian Way, extending from Rome to CapuiK a 
distance of about 130 miles in length, having 
almost exhausted the Roman treasury — but it was 
as enduring as Nature’s own work. In Peru and 
Centr«J America similar remains, 1,000 to 2,000 
miles long, were found by the Spaniards, which, 
as Prescott says, were built of heavy flags of 
freestone, and, in some parts at least, covered 
with a bituminous cement which time has made 


harder than stone itself. 


Early English Roads. In 1346 Edward 
III. authorised the firsh toll to be levied for the 
repair of roads loading from St. Giles in the Fields 
to Charing Cross (then a village), and from the 
same quarter to near Temple Bar. The footway 
at the entrance of Temple Bar was impeded by 
thickets and bushes, and in wet weather almost 
impassable, and the roads westward were so bad 
that when the sovereign w^ent to Parliament, 
faggots were thrown into the ruts in King Street, 
Westminster, to enable the royal coach to pass 
along. 

The first .Act for paving and improving the 
City of London streets was passed in 1532. 

The first turnpike tovA established by law 
was in 16.53; this was made for taking toll 
of all but foot-passengers on the northern road 
through Hertfordshire, Cambridgeshire, and 
Huntingdonshire. 

No very considerable improvements in the art 
of road-making look phice till the Highland 
Rebellion of 1745, which gave a great impetus to 
the construction of road^ for military as well as 
for civic purposes, c.b is evident from the fact 
that from 1760 to 1774 no fewer than 452 Acts 
regarding making, repairing, and improvement 
of highways were passed. 


Private Paths. In the very early periods 
of English civilisation the tract across the heath 
and the moor sufficiently answered their purpose. 
Yet, even in those districts unencumbered with 
wood, where the first settlements were made, 
stone tracts were laid down by the tribes betw'een 
one village and another. Formerly no attempt 
was made to build a road, and most of the o!d 
English roads owe their present lines to particular 
circumstances — many of them were, doubtless, 
originally footpaths others, perhaps, the tracks 
of the aboriginal inhabitants, these be<;oming 
the most convenient horse paths j^referred to 
On maps as bridle piths). According as the lands 
of the kingdom were appropriated, the lines of 
road became fixed and unalterable, there being 
no other legal lines left for carriage roads, which 
accounts for the singular way in which many of 
our existing roads turn and twist in an apparently 
inexplicable manner. In the neighbourhood of 
London there was a hollow way^ w'hmh now gives 
its name to a populous metropolitan district. 
Hagbush Lane was another of such roads. Be- 
fore the formation of the Great North Roed it 
was one of the principal bridle-paths leading 
from London to the northern parts of England ; 
but it was so narrow as barely to afford passage 
for more than a single horseman, and so deep 
that tie rider’s head was beneath the level of 


Macadam. Mr. John London Macadam, the 
great road-maker, was born on September 21 st, 
1750. During the early years of the nineteenth 
century he was travelling p>bout the kingdom 
making inquiries into the systems of road- 
making. By August. 1814, he hr.d travelled 
30,000 miles, and had spent from his own 
private resources a sum equal to £5,019, 

In 1823 ho succeeded in getting an inquiry 
before a committee of the House of Commons as 
to his system, and had made a sot of road- 
making implements, so that he might the more 
clearly explain the principles ho advocated, and 
in 1825, having proved an expenditure of several 
thousand pounds from his own resources in 
carrying out his improvements, this amount was 
reimbursed to him liy the Government, together 
with an honorary tribute of £2,000. 

Mr. Macadam’s system of road-making, to use 
his own term, was to put broken stone upon a 
road which shall unite by its own angle, so os to 
form a solid, hard surface.” His practice was to 
lay flints or some other hard material broken to 
a uniform size of approximately fcubical shape, 
14 in. to 2 in. in diameter to a depth of 10 in., 
the only preparation being the levelling of in- 
equalities ond the digging of side drains, the 
broken material being spread evenly over the 
road surface end left to.oe consolidated by the 
traffic. He used no admixture of binding material, 
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ftnd the utoniMi were perfectly clean. This mle of 
1&. which in tRaory apfmre all right, 

in practice In found abaolutely impoaaiblo to 
accomplish. 

Twlfor4*a Hlghlasid Roads. About 
the same time that Macadam was busy on^^^d 
in hk system of road-making and repairing, 
another pioneer, Mr. Telford, was ocmally busy 
constructing many miles of roads in tne i^ottish 
Highland, but on an entirely different system. 
Mr. Telford did not l>elicve it possible to con- 
struct a hard road by simply laying 10 in. of 
broken stones upon a soft natural foundation, 
his method being to keep the broken stones from 
the subsoil, and to ensure this he first laid down 
a ** pitched foundation,'* consisting of pieces of 
stones or other hard substance placed upon the 
level bed by hand to form a close, firm pave- 
ment, and upon this foundation was laid a 
thickness of broken road metal. 

Main, Rural, and Priwata Roads. 
The highways of England and Wales are divid<Hi 
among^ some 2,()(Kt local authorities. All roads 
which had lieon dis-turnpiked Udw(Hm Deccmlier 
31st, 1870. and August, 1878, or were sulwc- 
auentlv dis- turn piked, became titatn roads under 
the Highways and Locomotive (Amendment) 
Act, 1878. Some of the existii^ roads or 
portions of roads although dignified by the 
term “ main,” are not ” principal ” roads, hut 
being old turnpike roads, whose days of import- 
ance have passed away, have now very little 
traffic on them. By the Ixjcal Government Act, 
1888, County Councils, who were pteviously 
only contributing authorities, w’erc charged with 
ffUtre responsibility of the maintenance of nil 
main roaos. In the provinces public highwa 3 rs 
are managed by City, Town, ana Urlian District 
Councils, while in the country they arc managed 
by Rural District Councils. 

Prior to 1835, so long there w’os an intention 
on the part of the owmer of the soil to dedicate 
a road to public us<% which he signihed by 
throwing open a road unreservtidly, and an 
acceptance by the public signitiiHl by the using 
of the road, the two cinmmstant'os suffice to 
make a road a fiublic highway ; but now roads 
and streets remain private—i.f., not re|)airable 
by the inhabitants at large — until they are 
formally dedicated to tlie public [sec also under 
New Streets and Ftx)t paths — Dedication as 
Public Highways]. 

BreaKing Up. The o|Mmii^ of road^ tor 
the laying of new mvina, n*|>air8 to existing 
ones, or other public sarvieee, ir a continual 
eause of complaint, and one of the sto<’k griev- 
ances of the public, and the damage caut^ to 
highwa 3 rB by openings made in them by builders, 
owners, ana ocoupiers of property, and by gaa, 
water, and other companies, is a source of much 
reaaonable irritation and annoyance to Local 
Authorities who are responsible for their 
maintenance. A macadamised road ofiened for 
the construction of a trench can never be 
properly reinstated without showing some 
evioenoe of it, even when the replacement has 
been carried out by experienim roadmen ; 
whm^ however, other workmen have been 
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employed, as those engaged by builders or 
house owrnem, the damage is greater. The 
ramming of the materials in refilling the trench 
is most rarely executed in a sufficient manner; 
and instead of two men ramming being em- 
pbyed to one filling, which is necessary, and the 
materials being replaced in layers of not greater 
thickness than 6 in., ramming is generally 
performed in a most perfunctory manner — the 
material is replaced in large lumps, and as a 
consequence th'* trench subsides for weeks 
after. The substance of the sections giving 
statutory powers are collected into a short 
compress and in direct sequence. 

Powers to Open Roads. The Gas- 
works Clauses Act, 1847, empowers the under- 
takers to open and break up any road, and lay 
down and place pifios, conduits, service pipes, 
and other works, ana from time to time to repair, 
alter, or remove the same, subject to throe 
clear days’ notice b<nng given to the clerk, 
surveyor, or other offi -or of the Local Authority 
l»eb)re lK*ginning such w'ork. 

'Phe Waterworks (Mausiis Act. 1847 (incor- 
ixirated with the Public Health Act, 1875, 
Sec. .57) provides sim'lar power, and Sec. 52 
gives power to a private individual to ojien or 
break up so much of the pavement of any 
street as shall lx» lictwoon the water-main and 
his house, building, or premises, after giving due 
notice. It has Ixx^n dt'cidcd by the courts 
that the word pnremetU, as used in this section, 
is not confined to the footpath only. Provisos 
are also containtKl in the Tramw’ays Act. 1870 ; 
the Hailw'ay (Mauser ( ’onsolidation .\ct, 1847 ; 
the Electric Lighting Act. 1882 ; Forrest 
Fulton's .Act (the commonly known title of the 
Water Gompanies Regulation of Powers Act, 
1887) ; and the Telegraph .Acts, 1863, 1873, 

1878, 1802. 

Quarries, Pits and Pavement Regular 
tionu. Where any quarry dangerous to the 
publie iH in optm or unenclosed land within 
50 yards of a highway or placH' of public resort 
dixiicated to the public, and is not separated 
therefrom by a secun* and sufficient fence, 
undfT the Quarry Fencing Act, 1887, the I^oca)"' 
Authority has jH)wer to deal with it. The term 
quarry includes every pit or opening made for 
the purrxMie of getting stoneo, slates. Hmc, 
chalk, c^y. gravel, or sand, but not any 
natural r»pening. 

The following can lx? dealt with by Lfx?al 
.Authoritkxii as obstructions in streets : * 

{a) Shop and sun blinds if fixed kxjs than 
8 ft. in height. 

{(i) Trees overhanging roadways. 

(c) Doors and gates opening outwards on the 

pavem3nt8. 

(d) Defective rain-water shoots from buildings. 

AVhere the Local Authorities do not undert^e 

or contract for the cleansing of footways or 
IMvements adjoining any premises, they may 
make bylaw's imposing this duty on the occupier 
of any such premisas. This is the substance of 
an important provision in the Public Health 
Act. which may place occupiers under some 
responsibiUties which have not, pwhapa, been 



considered Yet there is ocular evidence on 
the pavement day by day, oppoeite meet 
f^reengrooen' and butchers' shops, of negligence 
m this matter. By the Public Health (London) 
Act, 1891, the City houeeholders were relieved 
of this du^, which was thereupon cast upon the 
Sanitary Authority. 

Stopping and Diverting Highways. 

It is the duty of a District Council, whether 
it be the Highway Authority or not, under 
the Local Government Act, 1894, to protect 
all public rights of way and to prevent, as 
far as possible, the stopping or obstruction 
of any such right of way, whether within their 
district or in an adjoining district in the county 
or counties in which the district is situate, 
where the stoppage or obstruction thereof 
would, in their opinion, be prejudicial to the 
interests of their district ; and they may, for 
the purpose of carrying into effect the section, 
institute or defend any legal proceedings, and 
generally take such steps as they deem ex^dient. 

Recovery of Public Righte. This section 
applies not merely to future obstructions or 
stoppages of rights of way, but to any past 
obstructions or stoppages which have been 
effected in recent times ; and where there is 
clear evidence that the public have in past 
times enjoyed such rights the District Council 
will be entitled to take proceedings for the 
purpose of recovering them, or of putting an 
end to the obstructions. It is not necessary, 
however, to point out that it w'ill not be ex- 
|»edient to rake up cases which have long been 
allowed to pass unquestioned; for, although 
there is no Ijmit of time to the enforcement of 
public rights, there may be difficulty of proof in 
respect of rights which, in fact, have not been 
exercised for a length of time. 

I’he Act also i)rovide8 that where a Parish 
Council has represented to the District Council 
that any public right of way within the district, 
or an adjoining district in the county or counties 
in which the district is situate, has been unlaw- 
fully stopped or obstructed, it shall lie the 
duty of the District Council, unless satisfied 
that the allegations of such representation are 
incorrect, to take proper proceedings accordingly. 

Action by Public Councils. If the 
District Council refuse or fail to take pro- 
ceedings in consequence of such representation, 
the Parish (Council may petition the County 
Council of the county w'ithin which the way is 
situate, who are then empowered to take such 
proceedings as the District Council might have 
done. In view of this provision it will be 
necesaaiy for the District Council to inquire 
carefully into an^ such case of obstruction or 
stoppage which is brought before them b^ a 
Parish Council, and to take action upon it, if it 
shonld be clear to them that the right of the 
blic has been infringed. It may, however, 
pointed out that the duties of a District 
Council are not limited to cases where they aw 
set in motion by a Parish Council, but that, in 
any case where it is brought to their notirc 
from any quarter that a footpath has be n 
obstructed or stopped, it will b3 tbeir du^ Jto 


steps to vindicate the right of the public, 
if fully satisfied of the validity of the claim. 

These observations apply equally to brtdie- 
ways as to footpaths. It not infrequfntly 
happens that the right of the public to use a 
way for horses is questioned, while that of its 
uee for foot passengers is admitted. In oases 
of bridleways it will be the duty of the District 
Council to assert the right of tno public to use 
the way for horses. 

Procaedlnga by DiatricI Council. 

With respect to the proceedings to be adopted 
by the District Council where they are clearly of 
opinion that a footway or bridleway has been 
obstructed or stopped, there app^rs to be 
three courses open to them : (1) To direct the 
removal of the obstruction ; (2) to indict the 
person who has caused the obstruction for a 
misdemeanour: (3) to proceed by w'ay of action 
in the name of the Attorney-General, for which 
his “ fiat " must Ih> obtained in the usual way. 

The last of these courses will, in many cases, 
be found preferable to that of indictment. As 
a general rule, how'ever, where the public right 
appears to be quite clear, it w'ill l)c U'tter for 
the District Council to direct their surveyor to 
remove the obstruction to a footpath, leaving it 
to the person w'ho has placed it there, if he 
wishes to raise a question of law, to do so by 
bringing an action of trespass. This course 
should be adopted only after due notice to the 
parties concerned. 

Grounds for Stopping a Footpath, 

With respect to the legal diversion or stoppage 
of footpaths, it is to be observed that under 
the Local Government Act, 1804, the consent 
of both the Parish Council (or of the Parish 
Meeting where there is no Parish (council) and 
the District Council is necei^sary before justices 
in Quarter S.'^ssions can give their sanction to 
such a course. l*hc only ground on which a 
footpath can be wholly stopped without the 
substitution of another is that it is unnecessary, 
and this question will be for the consideration of 
both the Parish and the District Cbuncils. 
Where it is proposinl to divert a footpath, the 
question for consideration will lie whether the 
proposed footpath is more commodious for the 
public than tne existing footway [See High- 
way Act, 1835, 5 4 6 WiH. 4, c. 50, 84-92.] 

The District Council may refuse their consent 
to the stoppage of a footpath even after the 
Parish Council has given consent. 

Righte of Lmndownoro. The owner 
of the land over which a public footpath lies 
has the right to maintain existing stiles or 
swing gates across it, provided they are of a 
reasonable kind, and are such that the public 
are hot debarred from the use of the footway. 
But it will be the duty of the District Council 
to see that the use by tee public of a footpath is 
not hindered by the erection of stiles or gates 
which are substantially less convenient than 
have existed in the pi^. 

Now that our carriageways are being con- 
verted more or less into motor and engine 
tracks, the solitude of these paths forms a most 
pleasing contrast to the danger and ftutry to 

1979 


niiitfh our bighvi*ys are rabjeotedt and it it a 
matter which reflects very severely on hi^way 
authorities thftt in many eases they time no 
steps whatever to prevent these footways and 
Mdle^patha being closed, many of which are so 
overgrown widi trees as to be perfectly useless. 

Rond Sanltdtiofi. The sanitation of 
roads is a question which has not received, by 
scientific and practical investigation, the 
attention as to its influence upon health 
demanded by its importance. 

Dust from street surfaces contains bacteria 
generated from the excrctal and other organic 
and vegetable matter which are more or less 
injurious to the throat, lim$^, and eyes. The 
menace to health by the fouling of the surfaces 
of the roads of our cities and towns is an estab- 
lished fact, and this is now combated by 
scavenging and watering at a very considerable 
cost to the community. 

In 1B56 when the Metrojiolis Local Manage- 
ment Act came into operation thert^ were no 
asphalt or wood -paved roads ; steam -rollers 
were unknown, and the mud was up to one’s 
ankles on a wet day. 

Strwnt ClMnlfiLg. The Public Health 
4ct, 1875, contained provisions for the proper 
cleansing and watering of streets. The i^ihlic 
Health (London) Act. 1891, made it compulsory 
for evoiy sanitary authority to employ a suffi- 
cient number of scavengers, or contract wdth 
any scavengers, for the execution of the duties 
of the authority under this act with respect to 
the sweeping and cleansing of the several streets 
within tneir district, and the collection and 
removal of street refuse. 

Street sweeping by rotary brush machines 
drawn by horses is found to be 33 per cent, 
cheaper than if done by hand. It might be 
expected that, whore streets have been paved to a 
very even surface with w'ood or asphalt, they 
should be kept much cleaner than they are, but 
the difficulty is that not only is mud and dust 
pioduoed by the droppings on any ^particular 
street under observation, from the sanding 
that it receives to reduce slipperiness, but there 
is also a larm amount of dirt from adjoining 
streets transTerred by the wheels of 
vehicles ; and in any wide-jointed 
paving such as granite setts, it is sur- 
prising what an amount of mud may 
be retained in the joints after the sur- 
face has been as effectually cleaned as 
ordinary processes can m^e it, for as 
soon as traffic begins to run over a road 
just swept, horses’ feet and wheels at 
once l^tn to disturb the mud from 
the joints, and it soon appears as if 
nothing had been done to clear it. 

Cost of ClMning. Hacadam must head 
the list aa the most costly for eleansihg ; next 
to that granite paving must be placed. Very 
close after this comes soft wood, the disin- 
tegraUon of which is very rapid, and the 
spoilt^ nature of its surface oa^sts to ao- 
mimniate mud. Hard wood paving can be 
placed at a considerable distance bdow soft 


wood, for if paved with oiose joints its sndEaoe it 
lUmost impervioos, and it is easily cleaned. 
The road material costing the least for cleaning 
is asphalt. 

. Twng the whole of London writhin the 
limits of the London County Council and in- 
cluding the City to have just under 2,000 miles 
of streets, estimating the material to be re- 
moved on the present average of 980 cubic 
yards per mile, 2,000,000 cubic yards is removed 
per annum for the whole of London. 

In comparii^ the cost of the work as done in 
European cities with New York, enormous 
discrepancies exist, but this is apparently due 
to the difference in wages. In Vienna, for 
instanoe, a sweepar works 10 hours for Is. 8}d. 
In New York he gets Os. 7d, for eight hours work. 
A mile of average streets in New York has 
been reported to cost — without including the 
treatment of snow — between £1,400 and 
£1,500, while in London the cost for the 
same work is between £240 and £260. ' 

A large amount of the expense is accounted 
for by the dr^pings of the horse and the 
deteriorating influences of its hoofs. 

With the introduetton of motor vehicles, 
accumulations in centres of dense population 
will no longer assault our olfactory nerves 
and reduce our vitality by putrescent emana- 
tions, and the disintograted fwcal matter, which 
is now pounded under the traffic, will no longer 
be distributed on the breeze to irritate pedes- 
trians and poison exposed food-stuffs. 

Maintenance, For economial and con- 
venient traction, roads should be maintained in 
thoroughly good order. Roads well maintained 
cost loss than bad roads. Experience proves 
that a road with sufficient stren^h, good surface, 
and thorough drainage, can be kept in first dlass 
order with a smaller quantity of material than 
an inferior, ill-kept road. 

The cost of maintaining a macadamised 
road as compared with that of granite setts 
has been said to be as high as 5 to 1, and that this 
cost, if capitalised for 12 or 13 years, will equal 
the first expei^, interest on money, and the 
nooeesary repairs for a granite-paved road. 
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The ancient method employed to meet the 
expenses for repairs and msintenanoe of the 
roads until after the restoration of King 
Qiarles II. was by a £1 rate on the landholders 
in the respective counties, and bv the supidy 
of carts and horses by perishes for a limited 
number of days. And in FVaaoe they were, 
down to 1764, maintained by statute labour. 
OontisHffd 
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A SHORT DICTIONARY OF CIVIL ENGINEERING 


See ebo A ssoit Dtcno:f4ET or Bctloiho ooNWt’Cnox. jmgt ajo 


MUTiiSilTS~>Mes»ee of mMOfiry or 
neturelrock. upon wbioh the eoiUof a 
hrtdge «n tapporteti. 

Adit — Subterranean paeeasR oraaliery. 

Air-loek—Chamber with ingroes ani 
earees doors for workmen passing into 
workings where water is excluded by 
pneumatie pressure. 

AJtttaffe — Tube Sxed at the mouth of a 
hydraulic vessel to regulate water 
discharge. 

Alignment— The setting of two or 
more planes, or three or more poles 
or points, in one straight line. 

Alternate stresses — Stresses by 
which structures, or parts of struc- 
tures. are placed alternately in 
teiJdon and oomprcssion. as in 
counter braced structures, subject to 
moving ioMs . 

Anchor and Collar — Hinges employed 
in hamming lock gates. 

Apron — A protection ot coiicroto or 
otlier material to prevent the seouriiig 
effects of running water. 

Ashlar — Blocks of stone out to regular 
shapes, generally rectangular. 

Attle — Any rubbish or stony matter. 

BALANOl BOX— Iktx whicit counter- 
balances tiie load lifted by a crane, 
usually a cast-iron be.: luadmi with 
small weights. 

Banker— Bench or table on which 
masons prepare and sliaiH* their 
maiertais. 

Bare— A U*rm which signifies tliat a 
dimension is very slightly under tlio 
•ise preceding Uio term. 

Barragfl—Tlie barring of a river or 
other watercourse to bank up the 
water iMshind. 

Barring engine— An engine used for 
the initial turning of larger engine s. 

Barrow— Kcceptacie fur carrying 
earth, etc. 

Bascule— .A. bridge lifting in two 
leaves hinged to tlie abutments. 

Bat — The half of a Itrick. 

Battens — Sawn pine timber measuring 
not more Uian 7 in. by 2| to. In cross 
section, or not less than 0 in. in 
width. 

Batter — Face of a retaining wall when 
buflt in a leaning position. 

Bay — In a lattice girder the space 
included between two adjacent apices 
is called a bay. 

Beaumonteque (baum-antik) — Any 
mixture for stopping holes in stone or 
woodwork. 

Beetle — Wooden millet for driving 
small piles. 

Benches — Platforms about 6 feet In 
width on the sides of cuttings. 

Benching— is cutting stcui in the 
sloping surface of earth befm’e fllling- 
In oehlnd a retaining wall. 

Bench-mark — A recorded point in a 
survey, either marked on the ground 
or described in the field book or 
level book. 

Berm— Narrow strip of level ground 
alo^ the lace of a slope. 

Betty — An iron rod used as a crowbar. 

Bight — ^The hanging lo.>pof a chain or 
rope which falls below the pulleys in 
tackle. 

Block and fall— The rope tackle used 
in Biting heavy loads. 

Bollard — ^Post of cast iron or timber, 
largely need for mooring veesels. 

Bolgter— Blmrt piece of wood inter- 
noeed borisontatly between head Of 

nd with a 
; aa?i for 

iron pipes 

and fitted wtth lid. 

Boom— A term applied to the mist or 
tfitefdadenick eraoe. 


, beam. 

Boning Statf^ Upright i 
erom bar at right aqgiea 
leveUiiig. 

Boanet-rflole formed in 


Booms — Pieces of timber conneetel 
with fender piles to protect coffer- 
daiiuu 

Bowstring glrdor — A girder to wtilcti 
the outward or horisontol thrust of 
a curved beam is suataliUMi by a hori- 
zontal tie beam forming the chord 
of an arc. 

Braces—Diagonal pieces used to the 
centre pnrtlcni of a trues. 

Broak-up — Kxoavation commenced 
from an underground iiaasage or 
gallery and carried upwards. 

Breast wall— A wail at the foot of an 
embankment cutting otT the toe, or 
any wail breast high. 

Broach — A boring tool, employed for 
the purpose both of enlarging and 
imparting accuracy to tapered and 
paraltei tioles. 

Brob — Wrought-iroQ spike driven into 
bars or siUs. around tlie ends of 
profis, to steady them. 

CAIBBON— Water-tight onckMurebuilt 
up as required to surround founda- 
tions under water. 

Camber — The Ik»w or upward c»in- 
vexlty of material to allow for 
sinkage. 

Cantilever — A lieam fixed at one end 
and loade<i at Uie utlier end or 
loaded utilfurnily. 

Cess — The s|Hice between the tt>p of 
a railway embankment and the 
boundary fence. 

Check— A joint C(»mposed of two por- 
tions. male aiid female, fitting (»ne 
into the other, and m> formiiig a 
i^uidt^ or steady. 

Chute— An enck»sed trongli which con- 
ducts the water to a water-wheel. 

Cleadlng — (Covering of planking or 
irtm plates U» strengthen tunnel aides 
In loiNie gr<iuttd. 

Cleat— A block of wood which fur- 
nishes a stoaay point of attachment 
for a part of a structure. 

Closer — A brick cut in half longitudi- 
nally. 

Coffer-dam— Water-tight enclosure of 
piUng or of cast-iron plates bolted to- 
gether ; used lu building piers to 
keep water out of work. 

Continuous beam— A beam wtiich 
rests on nH>re than two supi>orta. 

Coping — A covering of Imnervlous 
material on the top of a wall, or the 
curb at the edge of a dock. 

Corbel — Short piece of wcxxl Inter- 
posed horlsontally b3tween the ncad 
of a post and a supported beam. 

Counterbracing — Diavonal bracing 
hitroduced into a truss or girder for 
tlie purpose of giving additional sup- 
p-ort. 

Counterfort — Projection from the 
back of a retaining wail, added to 
tocreaas stability. 

Course — A continuous range of stones 
or bricks, of uniform height, in a walk 

Crab— Small portable criyie to raise 
material. 

Cradle — The ehd girders of overhead 
travelUug cranes which carry the 
ritaoing wheels. 

Cramp — ^Metal tie used for milting 
the several stones of a walL 

Creeper — Iron tostriuneiit. like a 
grapod, with four elasrs. for dragging 
the bottom of a harbour or river to 
fiad anythtof lost 

Crib— A ttober coastmetion filiad 
with rabble stoae. 

Crib werk-^Seriet of layers of logs, 
laid alteraatety leagthwiae aod cross- 
srise, aotetied aaa ptoaed to each, 
other at their iatersoetioas. 

Croes braring— Dtoaonal bradng to- 
trodoead tato a fianed straetore for 
the parpose of prsveating lateral 
atovemeal. 


Cj^w^r->An iron rod flattened and 
bent at one end for use as a lever. 

Crutoh — Piece of timber in the shape 
of a bent knee. 

Cuddy — Three-lejigcti stand hwming a 
fulcrum for lever in lifting stones 
or heavy weiglits. 

Culvert— A drain carried under a road 
or railway. 

Curb— Suitably formed ring of brick- 
work or oast ircMi at the Irnse of s 
shaft, surmountini a circular orifice 
In Uie naif of a tuiineL 

Cushion— Stone situaicil np<»n th«* top 
of a pier uum wiilch an nrcli is huitU 

Cut and Cover — The operation of 
making a rutting. Iniitding a tunnel 
in the opening, and then replacini 
the coverinu material. 

Cutters— llrickH of special quality (or 
cutting to shapes. 

Cutwater " l.«tw«r ixirtlnn of a pier 
seiiaratiug two archea «.( a brkige. 

DAM -An earthen or masonry wall to 
retain a Uidv of wator as in an Im- 
pounding reservoir. 

Dead Neap '-A very low ude. 

Derrick-" A form of crane in wliJrh the 
radius of th«> Jib Is reiiderctt rapable 
of alteration by means t>f chains or 
guys passing over tlu^ top of Uie 
mast. 

Digger— Apparatus imetl for mediant- 
cully excavating earth, etc. 

Dike Term sonidtmes used tn the 
aame sense as embankment. 

Distress — A beam or structure Is tn 
distress when tt Is subjected to undue 
or exeesslve stress, or to an amount 
ex<*no«ilng the working stress. 

Dog — iron holdfast, or piece of round 
iron with the ends bout at right 
angles a'ld sharpuned. 

Dolly— ini irmedlst^ short ixist of 
timber ustai in pthi driving. 

Double butt strips— Two covering 
strips employed in making a butt 
riveted joint, one strip indne plaixid 
on each side of the abutting plnUai. 

Dowels - Pins, eltlier of w(kmT or metal. 
us<id by pattern-makers to retain 
fKirtions of 'patterns temporarily in 
jxsiition during the prrnw of moiiid- 
iiig. which portions, if firmly nailed 
or screweit would prevent good 
delivery frmn Uie sand. 

Dressing — Klopoi of embankmerits 
and cuttings dressed to smooth and 
n^ular surfaces. 

Drift - .Hlhall horizmttsd or Irielined 
underground passagf*. 

Drove — A narrow channel or drain. 

Dumby — A fiuaUng liarge oontierted 
wiUi a pier. 

BBD— The condition of a tidal river 
when running out. A (ailing tide. 

Enrockment— Term applied to the 
•tone filling upon breakwaters, banks 
of rivers, etc. 

Ex trades— The outside or upper sur- 
face of an arch. 


PAQB— Borface exposed by exeavation 
to tunnelling. 

Fair— Parta are said to he flush or fair 
when their sarfaoet are on Uie same 
level. 

Fomala — ^The reoesied portion ot any 
pi^ of work into which a dowel or 
projecting idece fits is catted the 
female portion. 

Febdar pilas— TImbert placed to f nmt 
of qmtywalla. 

Ftoh^Uiad — Girders and rlbe are 
•aid to be bellied, or fbh-heiUeil. 
when they are carved onderneath. 
the diptti of earve inoreasing to- 
wards ni e centre. 

Flab-bolt— A bob employed (or ffs- 
tentog fish-plates ana rails together. 

1981 . 
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nOMd baanif— BaMM iolnad by fkai* 


Fish plsots~-PiaeM of wood or iron 
oonoaotbui two placet of « tie In t 
Bthod joint. 

FUinks—The tklot of sn troh. 
PlMhsS'^A dcaerlptlon of tluloe. 
Flitoh«plAt#~A iHote of mtUI bottad 
batwaen two tlmbar fHtehat to 
•IraitgUian tham. 

Flos.tl0jir oloujrh— Movable dam (ft 
machine uard (or tcottrlns «>ut tnleta. 
FIOAtlfig darrlck- A derrick crane 

8 laced on hoard a flc»atlna hull for 
'anaferrlng go(»da to and from 
vetaek. Independently of proper 
wliarf and dock aroommodatlon. 
Flow— Tlie condition of a tidal river 
when running up. A ritlng tide. 
Fluffy —Timber w Mid to he tluffv 
wlieiitheMwduat katrlniry and 
or sreaty Inatead of granular and 
iltarp. 

Flush— Parta are Mid to be flush or 
lair when their turfacct ar* on the 
Mine level. 

Flush bolt— A holt whose nead U let 
Into a recessed hole s) that lt« 
top face stands level with the face 
of the material Into which It Is sunk. 
Foot blocks — Fist pieces of W(Mid 
under pro|»s to give a broad 


j^aced 

baae. 


Formation broadth -The width of 
the lied of a railway below the 
ballast. 

Formation lovol— The level of a road 
or railway prepared for the road 
metal or ballast. 

Four-foot — The space lietweeii a line 
of rails over which the traftle runs. 

Full — A term which sltfiillles that the 
dimension is very slightly over the 
site preceding the term. 

Full way — A water ‘Way Is said to lie 
full when the area of the oiieniiig in 
the valve or plug, m the oaae may 
be. la equal In extent to the area of 
the idpe. 


-Wedge of steel for driving lnU» 

ercvici's or oiMiiiiiirs made by pick or 
ddsel. 

Oallsry— Hanie aa Drift, 

GaIlotlinjg~8maU splinters ot stone 
InsertiHl In tlie joints of nmrse 
masonry. ' 

Gangway— A passage way or port- 
able footbridge. 

Gantry — The trusaed beama. or girders, 
as the case may be, which, carry 
the crab or crane lu overhead tra- 
velling cranes ; alau tlie timber sub- 
atructure. 

Glbbot— Tlie triangular framework of 
a crane ixinalstlng of piNrt. Jib. and 
strut. 

Gin— A rude, iiortable, yet effective 
Imlatlng machine of the well-known 
tripod form, from whoae apex ttie 
puueya and gln-blocki tvjt lifting are 
auapended for working htmvy tackle. 
A barrel and winch are fixed between 
the two lega which form the aheara. 

Gln-bkmk— A itaigle-aheave pulle)^ of 
a hoUow-iim aectlofi, having Its 
bearings in a skeleton frame sus- 
pfoidedr from a book. A rope it 
passed over the pulley, one end of 
which is hidd by a man. the load 
being attached to the oppoalte end. 
There k thus no gain of power, but 
only an alteraUoii tn the direction of 


GfiUaUi — A travening crane aup- 
portad on high trestles moving upon 
rails. 

GimKh—Maehhie used lor exeavatkms. 
GHdifOii— A simple framework of 
timhw piaeed to adsolt of vemeit 
hsii« fioatad above It at flood tide 
and troundad upon H during the 
^ abh Ibr the purpose of asaminaflon. 

apptiM to skenert 
and cross beams supportiat s Iwt- 
idrtii. 

im 


Qroyob^A timber framework eon* 
•trueted aeroM a beadi between 
high and tow water mark in order 
to prevent portions of the bench 
being washed away. 

Grmiiid moulds— A portion of the 
framework need In tonnetlljig to 
guide the bricklayers. 

Ground squaro — Two straight-edged 
st rips of board, the ends of which are 
so united as to form a right angle. 

Grout— liquid mortar used for run- 
ning into dry jointa In brick or atone- 
work. 

Gullot— fimall nrelimlnary working 
cutting about 15 feet wide. 

Gussat— An angle-iron bracket used 
to stiffen an angular portion of a 
structure. 


NAUMOH — ^Ttu.t part of an arch be- 
tween the keystone and the springing. 
Haider— A brick placed with ita 

S reatest length at right angles to 
le face of a wall. 

Headlnff — Hmall horlxontal or in- 
clined underground paMsge driven in 
advance of the fnll-aited excavation. 
Hedgehog— .Machine for removing 
mud and slit from rivers and streams. 
Heel— The tliick or broad and of a 
wedge-shai)ed piece of wood or iron. 
Heel post — Tlie vertical member at 
the shore end of a lock-gate, uith 
a pivot at top and bottom upon 
which It swings. 

Hoggin— Hmall slfteil gravel. 

Hollow quoins — (VUndrIoal rcceoaes in 
which g it«a of hM’ka. etc., are hinged. 
Horn mute — Tlie upriglit frames in 
which axle boxes slide. 


IMPAOT — The sudden fall of a load 
upon a beam or structure. Tlio 
deflection of beams varies nearly a« 
the velocity of impact. 

Impact wheel — A water - wheel 
wtiich is driven by the percussive 
force of water acting at right anuloa 
to Uie fifiats and at a tangent to 
Uie circumference of the wheel. 
Turbiuci are limiact wheels. 

Imposed loud— The load which is ex- 
traneous to a structure, and dta- 
tlngulsliad from that due to the 
■tructure Itself. 

Impost— A tort of capping at the top 
ut II pier supporting an aroli. 

Impulsive loud— A load applied sud- 
denly to a structure. The structure 
le tlius subject to the accumulation 
of energy due to the Impact of the 
load, or tliat gathered In Ha motion, 
in addition to ita actual dead 
wttiglit. 

Indifferent equilibrium— The equi- 
librium of a body which Is neither 
stable nor unstable. If. when a 
body Is moved longitudinally, the 
centre of gravity moves in a hori- 
aontal line, as in a inhere, tlie equl- 
llbriuin Is said to be uidltferent 

Internul Stress— Stresses set up in 
the lutemal portions of cusUngs und 
due to unequal oontractlon caused 
by differenoM in tbeir msas. 

Intrudes — The und«r side of un arch. 

Isluad 4 iiutfbrm— A railway platform 
with a track upon each side of It. 


ditt — ^The stmtor thrust memberof the 
framiiif of a crane. It k always hi 
eompreskon. 

ilb-legs— Timber legs pivoted to the 
jib pb of u oruBe. Reuchlog to the 
gfound, they afford u firm and broed 
hue to the Jib when liftliif . uad so 
mveat the crane from overtamiiig. 
when not In use they are shtppM 
over the side framrt. 

Jtm-erow— A portablerittstralgliteoer 
or rail bender, 

Jogle — Keys of hard wood, or other 
material, used to resist shearing 
stress at the junekoB of two beams by 
being let Into ike surlaoes. the beams 


being fsstened together by vertical 
bolts In the spaces between the keva 
iptirmtl— The portion of a rotatme 
shaft which k In contact with its 
bearing. 

Jumper— Long iroo instrameiit with 
sharp steq point for maktog holea in 
rook or hard ground. 


ICgsm.af>QS— The loose hakoee 
ipelghts supplied with a balanced 
crane. 


Key— The wedge used to fasten the 
rail in the ehair on railways. 

Keystone— Hlipiest stone in the 

eentre of an aren. 

King poet— The central upright In a 
roof troM against which the rafters 
abut^and which supports tlw tie 
beam. 

King truss- A truM formed with a 
king post, 

Knuokfe Joint — A Joint in which an 
eye at the end of a rod k embraced 
by the forked end of a second rod. 
the two being connected wltli a joint 
pin. 


LAF JOIMT— A joint produced by the 
overlapping of oonngnoua iacea of 
metal. 

Lattice— Diagonal bracing forming 
atnits and tics. 

Lattice web — A girder web made by 
lattice bars, aa opposed to a plated 
web. 

Leading-fPames— Framework formed 
to guide bricklayers in making 
brickwork tunnels. 

Leat— Artificial diannel for conducting 
water U> wator-wheek. 

Lengths — Successive sections in which 
a tunnel is executed. 

Lewis— Truncated iron wedge or do\’e- 
tall, used with Isrmr end downwards, 
for lifting stones by chains. 

Life — Expressive of the total period 
during which a structure remains 
efficient. 

Life-wall— CroM-wall of a back cham- 
ber in a tunnel. 

Lining— Term applied to puddle clay 
reduced U» a semi-fluid state, and 
laid along the bottom and sloping 
aides of canals, etc. 

Lockage — Expenditure of water in 
paming boats from one level to 
anotlier. 


MALI — When a stud or a dowel fits 
into a recem it k said to be Uie male 
portion of that particular piece of 
work. 

Meeting post, or mitre post— The 
vertical member of a lock-gate 
where it meets the other gate. 

Metalling — Term applied to the 
covering of roads generally. 

Mitre Joint — A butt Joint whose ends 
are cut at an angle of 45 degrees, the 
abutting tklM toerefore forming an 
angle of 90 degrees. 

Monkey— The clip hook which lifts 
and releases the jam in pile driving. 

Monkey-engine— Apparatus used In 
driving pika. 

Monkey wheel— See Oin-bloot, 

Mushroom— Horiaontal slngk sheaves 
whieh act as leads for a rope to a 
capstan. 

NKIDUI— Set of square bars of wood 
used for opening flood-gates In s srelr. 

OFF UrrM— Pipes placed at the level 
of the bottom of a canal and fitted 
with aluices. 

Ordnanoe datum— The base from 
whiob ordnance kvek are soeesured. 
A mark cot on the wall at the 
entrance to the Mersey Docks, 
LiverpooL Menn half tide sea leveL 

Overehet wheel— A water - wheel 

* which k turned by the grnvlty or 
weight of the water emptying itaeif 
Into buelmts at the top of th^ 



^MaroOK— A tteiae or flootS-iar, 

Patiaaiieiit kiod which li eon- 

•tout mud anTaryinK and a dead load, 
aa th« wdfht of a atractarr ttarlf. 
or a load hnpoaed thercoiu or boU 
tak«D to oonjiiaetlon aa dlstingolahed 
from a Ihra or a rotong load. 
Pannaiiaiit w«y~The road bed and 
raito ap<ni whidi traloa are run. 

PIto hoop — An Iron band, ahmnk on 
the head of a pile to prevent apUt- 
ting of the timber while being driven 
in. 

Pinch bar — A bar of iron, or wood 
shod with iron, used to move heavy 
loada for abort diatancea by pinch- 
ing *' them along. 

Pitch — Indination which Uie aidra of a 
roof make %rith the horizontal. 

Polings — PUnka or deal ends, by 
which the aides of an excavation are 
supported. 

Proof load— A load impoaed on a 
atrnctare greater in amount titan the 
working load, in order kt teat its 
caimbillty or margin of safety. Tiie 
deflection of a structure, when under 
its test Icuid. Is carefully mtUHl and 
its capability dmluctd therefrom. 

Props — Struts or |K>sts. either vertical 
or raking, uaed as supports in tun- 
nelling. 

Puddle-A mass of tcnifK^red clay, to 
prevent the passage <»f water. 

Punch — Same as 

Purlins— The memlierswiiirh unite tlie 
trusses of roofs in kingitudinal diree- 
tions. 

Putlogs — Short poles used ff»r scat- 
folds. 


QUUN POST— A r<M>fmemlierwiuch 
fuitlis a similar function to that of 
tlie king |KYSt. its position only i)cltig 
different. 

ItABSBT, or RBSATB— A slioutder 
or recess on Uie e<lg(> of a piece of 
wckkI or metal for tite re<*ept4rm of 
the edge <if another similar piece. 

Race — ('ut along wldcli water is con- 
veyed to and from a water-wiuwl, 

■Rail gauge — The width in the clear 
l»etween the two adjacent sidea of 
the top flanges of the rail upon 
railways. 

Rakers— Same as Vropt. 

Ram — Heavy weight droppe<l on Ui 
piles wlien they are being driven. 

Ranging— laiyiiig out tlie line of a 
tunnel. 

Retaining wall— A wall to hold up a 
bank of earth, usually battering on 
the face. 


SOAKPINQ— Method of connecting 
ties or beams, the ends of the two 
pieces overlapping. 

Scouring power — stream of water 
employed in connection with har- 
bours to carry away the shlngie. etc., 
to prevent ita accumulation at tlie 
niouUi. 

Scuttling — Mctho<l of stirring up de- 
posits by mechanical means. 

Semi-beam — A beam fixed at one 
e4ia and loaded at the other or loaded 
uniformly. 

Shearing stress— The stress to wliicli 
a body Is subject when force is 
applied to It in a direction parallel 
with ita section. Its mean intensity 
la equal to tlie shearing force divided 
by m area of the section. 

Shear legs— A rude but strong form of 
crane, having three legs or pillars 
of timber or iron, set leaning at an 
aiii^ towards each otiier for sup- 
p 3 rtliig the UfUng tackle. The gear 
wheels may be atUuhed to one of the 
lags, or be fixed todependeatiy, and 
hand or steam power may be em- 
ployadL 

Shaeb-pfllBg— How of timbers or piles 
driven flrinly. eida by side, into the 
earth. 
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Shea— A cap. or socket, which recelvei 
tlw end of a piece of timber and 
which sustalna tlie end pull of a 
tsossrod. or takes the thrust <i( the 
legs of shean, or carries a pivot or 
baaiing as hi pillars of wooden 
cranes, or acts In a general war as a 
protection to timber ends, as In pile 
shoes. 

Shore — Pieces of timber placed diagon- 
ally agahiat walla, support tlient 

Shoulder — That portion of a sliaft or 
a flanged structure where an imme- 
diate increase of diameter occurs. 

Sills — Strong tlmtiers of large dimen- 
aions, placed borlsoiitatly across thwi* 
line of a tuniieJ to supiMirt the proiM. 
etc. 

Side width — The dutance reiiiiiretl 
from the centre line to fjirni a r»>ad 
or railway. 

Silt — Tlie alluvial soil waslied down and 
deposited on the iMittoni and sides 
of rivers by the action of the tides. 

Six-foot — Till* space between two 
railway tracks. 

Skew-back — large stones cut to an 
angle to receive tlie enti an arcli. 

Skew-bridge - Iwldge formed with 
an obiitiiK- arrli. iistutlly roustnirted 
with spiral itotirses. 

Skin -dam — A dMm«*oiuiistlngofB single 
row sht>ctliig plies of whole or liiiir 
timber, with tiers of horizontal wall- 
ings or iiiatiks. 

Slurry — li(|iiid mud or cem;*n^ mortar. 

Sofllt —The under side of an arrii. 

Sough — A sumli drain, situated at tiie 
top of an embankment 

Span — The clear width lietween tlie 
supports of a girder or arch. 

Spandril — Tiie iKirtion on tlie k>p of a 
pier lietween one arch and anotlier. 

Spider wheel — A wlieel or pulley liav- 
itig light armsof wrouglit iron or steel. 

Spoil, or spoil bank —The surplus ma- 
terial excavat4Ml. which is laid by tiie 
si<le of a railway or catiai. 

Spoon and bar — Tesd used in iiand- 
drcdgiiig. 

Sprlnglng-Ilne— 'Hic line In whlefi tho 
soffit of an arch InkTseids tiie pier. 

Stalths— Short tongues or Jetlie* used 
for coaling. 

Starling — The angulnr form of a pier- 
lieail in bridgi* work. 

Stirrup— A strap whlcii supiiorts a 
beam or sustains tiie tiirust from one 
end of a strut. 

Strain — Tlie change of form prcKluceil 
ill a bodv by a stress. 

Stop-planlcs— A description of dam 
employed on canals. 

Stress — When materials and struc- 
tures are subjected to straining forces 
those forces are resisUd by internal 
molecular actions calliHl stresses, 
transverse, sliearlng. or torsional. 

Stretcher— A brick with its gn^atest 
length placed parallel wiUi the face 
of a waiL 

Striking-plate— The apparatus by 
whicii tlie ciHitre is iowere<l after tbs 
arcli of a bridge itaa been completed. 

Struts — These may be vertical or 
diagonal and connect a iieam ndtii a 
truss rod. Through them the s^ rains 
due to deflection of Uie beam are 
translated into those of tension in tiie 
rod. In roof trusses those members 
which extend diagonally from tl>e 
beam or from Uie foot of Uic king 
post or queen fiost eiUier the 
rafters or to the siioulders of tiis 
tiueen posts. 

Surcharges! wall— A retaining wall 
to hold back a bank of earth sloping 
upwards above the top of the wall. 

Sump — Hole at the bottom of excava- 
tions into which water Is drained, and 
In which the end <A the soetkm pump 
is placed. 

TAIL— The binder part of a portable 
crane upon which the balanoe box 
resta 


Tea-Irons— Rolled wrouitot Iron bars 
whose sccUon is that ^ a totter T* 
They are em|doyed In eiiginaerlttf 
conatructlons such aa brldfee. 
girders, and roof work. 

Teeming — Itoixistting earth in an 
embaiucinent. 

Temoln— Korth pillar toft in excava- 
tions. 

Tenon — A tongue protoctlng from Uie 
end of a piec** of tinilier. and which, 
with the mortice into witicb it fits, 
is one of the common joints In wood- 
work. 

Terrlng —Scotch term for soil removed 
In clcarii^ the top of a (|uarry. 

Thimble— til ng attaciied tii a buoy. 

Thirl or thirling— Meeting of work- 
ings approaelimg eacli other from 
opptaitc flirertioiis in tuiiuellhtg. 

Thorough — A term apphed to Uie 
heading stones forming a wall, 

Thrust -The compressive fjirw exer- 
cised by n IxNjy (raiismitUng pres- 
sure. 

Tine — All iron or stwl claw ustkI in 
dreilgiiig o|M*ratlonH. 

Toggle - liar of iron or wcmxI iise;i 
toTiglitcii a ciixiu or roiw by twisting 
twr> lint's itigctlicr. 

Tongue— Tills is n sli«>rf idet^ of 
metal or wo(n! prtijci'fiiig from one 
»orti(»n of a stnieture aiul entering 
nto anotlier. In ortier k) ensure 
steatlhuHiH and to prevent over- 
lapping of jollltrt. 

Transom KortKonint framing in 
brid^ Work. 

Traveller -A framewttrk e.irrylng a 
lifting crab anti aide to travel alung 
elevate. t rails. 

Trenail— WtKKleii pins tif liirg<* dia- 
meter used as faslefilrigs for joints. 

Trig station ■ A place where a tlie- 
odollte Is set up for the purprise of 
taking an oiiservatlon. 

Truss— Triangular frame in bridge 
and roof work. 

Tunnel — A passage lined wlMi iirlek- 
work or masonry, excavated tbrougli 
a liiti or below tiie surface of tlie 
ground. 

ULTIMATB SmCMOTH-Tlie load 

wlilch produces actiiui fracture in a 
stnnrture. 

Underpinning — Additions and re- 
pairs to foil mhit ions and walls in 
wbich Uie latter are first supported 
by strung tliniM«r sliorea and ueedles. 

VOUSBOIRS - Wedge-simiKni i^lucks 
in tiridge- building. 

WALKS— HorlzontA) liraces. 

Waling — A lif»rljy>iital piece of tini- 
Imt used to In lid vertical pieces in 
place eitlier in an excavation or 
against a jetty. 

Warren girder— A lattlw girder in 
which the struts and flea form tri* 
angles or triangular hays, the struts 
leaning inwards or biwards the centre, 
girder, and Uie ties leaitliig 
A Warren girder isinsists 
of a single system of triangles, while 
iatUix'! girders contain two or more 
systems of triangulation. 

Web— The plated or ireiitral portion 
of a structure as distitmuished from 
its flanges and bosses. Thus, a crank 
web is the plate which carries Uio 
sliaft and pin iiosaes; a girder weh is 
Uie main vertical plate which be- 
t»niea the eonnecUon between the 
top and bottom flanges. 

Weep-hola—A hole for drainage made 
through a retaining wall or btidge 
abutment. 

Weto— A wall to liold back a certain 
head of water and allow the remainder 
to pass over the top. 

Wrinkling— The failure of thin un- 
stayed or improperly stayed plates, 
by wrinkling up or Deooflung corru- 
gated under presstire. 

im 






and the mtulral layer when considering the 
whole beam. 

If dia^nal lines be drawn upon the section 
of the &am, as in 119, the horizontal line 
ti^ugh their intersection will the neutral 
axis. Bearing in mind that the cxtri^me fibres 
at the top and bottom are those subject to the 
greatest strain and that the strain rtKlueeH 
towards the neutral axis, it is possible to con- 
ceive that the same total strength would result 
if the resistance spread over the w*idth of each 
successive layer could l>c gathered into a 
narrower space, so that all the fibres within 
the narrow’cd space would Ik‘ under uniform 
stress. 

Inertia Area. This wouUl gi ve the efTeet i ve 
area indicated by the shaded p(»rtion, and the 
fibres within it are assumed to be all equally 
strained. It forms w’hat is called the inertia arta 
of the beam action, and the resist ancj s of the 
fibres to compression or extension may be con- 
sidered as a scTies of parallel forceps acting at f heir 
centres of gravity, shown by the dot in a circle. 
On the principle of couples explained in the hvst 
chapter, the area (A) of one shaded triangle n*- 
prt'senta a series of parallel forces which may 1 h‘ 
replaced by their sum, whose centn* of <‘ffort is at 
the distance g from the neutral axis, or thcorw o/ 
the couple will Ik? 2g. Then the moment of the 
couple, or the modulus of Mcrtion, w'ill Ik? A < 2'j. 
But A by ins}>cetion 

^ and 2(j iS</, 

therefore, 

A X 2j ^ X 

whence, the modulus of sta tion Z 


Moment of Inertia. The moment of 
inertia (I) is very closely allied to the modulus of 
section (Z) ; it will Ik? obtained by multiplying Z 
by the distance from the neutral axis to the 
furthest edge of section, y, so that Zy - I, or,. 

as it is more generally stated, — Z. The 

y 

moment of inertia (I) is really the basis of the 
modulus of section (Z). It is made up by the 
summation of the quantities obtained by multi- 
plying the area of each individual fibre by the 
square of its distance from the neutral axis, and 
although the moment of inertia enters into many 
formuIsB, w'e may for the present postpone its 
further consideration. 


Graphic Repreaentation. With a 
central load, as 117, the maximum bending 
moment is half the load multiplied by half the 


span, or 


WL 


which, in this case. 


5000 X 10 

4 


12,500 lb..ft.; 
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the lieam and the outline of the triangle will give 
the value of the l>ending moment at any 
point of the lieaiu. It will thus Ih» seen that 
it varies from a maximum in the wntre to nil at 
the ends. \\ hen the load is shifted out of 
the centrtN as in tl8. the maximum lamding 
monumt 



oceiiiTing dinn’tly under the load, so that the 
triangle of bending moments will now' Is'ctmu* 

tit* 121 . 


Distributed Load. A uniformly dis- 
tributed load acts as an infinite series of eoneeii- 
trat4‘d loads giving a maximum bending moment 

in the eentn* or lialf that due to a eon- 

8 


eimtrated e<‘ntral load, but the diagram will now* 
1h> a parabola. a.H 122. 


Two or More Concentrated Loads. 

When two loads W and W' act* upon a Isam, 
as 123. the maximum bending moment for eiudi 
must be finind stqiarately, as sliown. and the 
overlapping parts must be added outside to makt? 
the complete diagram, as 124. 


Partial Distributed Load. When a 
distribuieil load oecupii s only part of the span, 
as z in 126, the triangle must 1 m* found as for a 
c'oneent rated load at tiu* eentrt* of gravity of tlu* 


distributed loud 


WL 
4 ' 


an<J then, dropping 


vertical lines from e ach end of the load to meet 
the triangle, a parabola must be set out from tlu? 

\y. 

line joining the points so found Bending 


moment diagrams may be drawn in a similar way 
for any other combination of loading, and in any 
lM?am or girder it is always the greatest ilepth (»f 
the shadf'd figure that gives the maximum land- 
ing int>nu‘nt, which the moment of resistance has 
to balance. A very simple formula for tlu* 

practical use of fir beams is W - ^ , whirn* W 


safe load in ewts. distril uti*d, h - br(*adth 
of la-am in inches, d depth in ineljes, and L 
- clear span in feet. This allows a factor of 
safety of 7, which is a suitaVile oiu* for ordinary 
work. Alsu, \lw Ik* the load in (rwf.s. fM»r foot 
Kupt?r. to U?alIow'ed on a floor, and /• tlu* distaru*e 
in h?et betw'een the centres of joists, hd^ must 
eejua! ew’L'-'. 


Use of Tables. The, modulus of rupture 
for transverse strength is C in the formula 
M ~ Z(’, and is given in the table on page 1305. 
The cot‘ffit?ient of transverse strength is another 
figure used as a substitute for the above in 
ascertaining the strength of la'ams ; it is c in the 

formula W - . It Is usually given in ewds., 

L 

when L is in feet, as quoted by Hurst and other < 
In general. C - IHr. 


and if a triangle be drawm to scale below the Rollod JlcilatA* Rolled ircai joists of tlii' 
beam, as in 180, the vertical distance between present pattern were first ma<le in 1849 ii. 
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BeJffium, and about 1851 in England. Similar 
aectioDfl in mild stoci came into use about 1880, 
and the rolled iron joints went out of use about 
1896, In 1902, the Diifcrdange wide flange 
beams were introduced, and in 1003 the 
British Standard Sections were formulated. 
Within the limits of their capacity, rolled 
steel joists form the most perfect girder 
obtainable, and the disposition of the metal 
in tbo flanges and web conduces to the 
greatest economy of material, as well as of 
weight and cost. 

Advantage of Flanged Beams. A 

flanged beam carrying a load has the fame 
general distribution of stress as a rectangular 
l)eam, but the material is more efficiently placed. 
In the rectangular In^am the maU^rial is uniformly 
disposed throughout the depth, but the slress 
Iniing reduced towards tlic ntnitral axis, only 
the extreme (ibres ean be strained up to their 
capacity. In tlu‘ flanged sections, as inueh of 
the nmU'rinl as p(»ssible is put at the upper and 
lower (xtremities. ki that what there is (»f 
it is under nearly th<‘ niaximuin .stress, the 
weh being used to keep the flanges apart. Or. 
putting it anotlier way, the central port ion of the 
depth of the rf'ctangular lif^ain has so little lever- 
age to r<*siHt the Inuiding moment that it is com- 
paratively ustrlesH. while in the flanged beam the 
greaU^r part of the material has the maxi- 
mum advantagt* in the way of leverage*. The 
iKuiditig moments are independent of the* shape 
of the cre)HS-se*etion of a la'ain, but, as alre*ady 
stated, the ineiment eif re*Histanee de*|K*neis upon 
the shape and disposition of the material in the* 
crosa-sK’tiein. 

Principle of Flanged Boama. 1'he 
strength of a flangeel lM*am may lx* Nheiwn 
approximately in a very simple manner hy apair 
e)f *• eeiuplt^s.” The elevation of a flanged lH*am 
HUppeirtid at (he ends and loaded in the* ee*ntre 
is show'n in 126. Taking the) riglit-hand side, 
(he couple formed hy the half-load and 
reaction em that side, with the leverage arm of 
half the sjuin, protluce a liending moment of 
IW/, with positive or anti-clockwise* rotation. 
This is resisted by the couple feuined of the 
tensile stre*ngth multiplied by the are'a of Imttom 
flange, and the compre'SHive strength multiplied 
by the area t>f the* top flange, the le*ver arm 
iH'ing the mean depth centn* to centre* of flanges, 
producing a resisting moment of cAd or tAd. 
Mild stei^ has practically the same resistance 
le> compression os to tension, and 8 tons per 
sepiare inch may bo taken as the maximum 
a*orking allowance. Taking a 12 in. by fl in. 
by 54 lb. |)er foot rolled steel joist, the sectional 
aft*a of each flange is 5 '22 sq. in., then the safe 
central load on a span of 20 ft. will be given by 
tlie equation 



or 

ur _ 4fArf _ 4 X 8 X 5 *22 x 11*63 
i 20 X 12 

ss: say, 7*65 tons. A beam of uniform section 
will carry twice the load distributed that it will 
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carry with the same effort in the centre, so that 
this joist will cany 7*65x2=^15*3 tons dis- 
tributed. The published tables issued by 
manufacturers give the strength as 16 tons, the 
slight difference being due to the assistance 
given by the web, which has not here been taken 
into account. 


Strength by Moment of Inertia. The 

true strength of a rolled joist will be obtained 
by using the moment of inertia, in the formula 
WZ _ Ip 

8 y * 

The actual section of a rolled joist is as 
8how*n in 127, but for purposes of calculation it 
may be simplifled to 128. Then the moment 
of inertia will lx* 

TO - 0 . 

12 

also, it w ill lM*seen that y- and as the modulus 

c»f section Z - ^ , it will In* given direct by the 
U 

formula 

6d ' 

'raking the 12 in. hy (> in. by 54 lb. rolled joi.st 
1 fl l *2^-1 0'*25-»(6 .-;5) ^ 


and the other conditions lK*ing as Ix^fore, 


W - 


8C1 

Z.V 


8 V 8 X .*176*5 
•20 X 12 X 6 


16*73 tons 


distributed, as against 15 found by simple 
leverage. 

The published tables of rolled joists, such as 
those hy Dorman, Long & Co., give the exact 
moment of inertia, in this case 369*91, and what 
they generally call the moment of resistance 
in ^uare inelhes, w^hich is really the modulus 
of section (Z) in inch units. They also give a value 
for the distributed load in tons that 1 ft. w'ill 
carry under different factors of safety. The 
tabular value divided by the span in feet gives 
the safe load in tons, and it is useful to know that 
w*ith any kind of loading when the maximum 
bending moment in ton-feet is ascertained, 
eight times the amount gives the tabular 
equivalent. For example, in the above beam 
the bending moment 


WZ 

'8' 


say, 


16x20 

8 


= 40 ton-feet. 


and 40 X 8 = 320, while the table gives 3*28*8 ; 
and the span being 20 ft. the tabular value 
3*^*8 + 20 = 16*44 tons safe load distributed. 


Finding Moment of Inertia Graphic* 
ally. The principle applied to linding the 
inertia area of the rectangular beam can be 
applied to the rolled joist. Draw the upper 
half of joist, above the neutral axis NA [IS], 
to a lar^ scale — full size or half full size is best. 
Draw horizontal lines a-o, 6>5, ete., across the 
section wherever the dirrotion of the outline 
changes. Join a with the centre 0 cutting 
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line h-U in /. From r draw a vertical line to 
in(!et a rt in point g, and join gi), cutting r-c in h. 
Draw a vertical line from </ to meet «-« in f, and 
join lO, cutting d d in k. From c.draw a verti- 
cal lino to meet a a in m, and join m(), cutting 
c-r in n. 'Hicn afhknO will be one half of the 
outline of tlu* inertia area. Do the name 
on the other Mide of the centre line, when the 
complete iru'rtia area for one half the depth 
will 1 h^ an Hhowii hy the Hhadod portion. Cut 
tluH figure out anfl HUKjwnd it from two {KuntH 
to obtain the ponition of itH <*entre of gravity, 
marked y at a diKtance (i from neutral axi«. 
Trace the outline of the figure by a planimeter 
and finrt itn ar(‘a A, of courHc, allowing for the 
Hcale to which tin* figure in drawn. Then 2DAG 
will be the moment of inertia of the whole 
Heetn«in. 

lly experiment it in found that for the 12 in. 
by fi in. by r>4 lb. rolled nteel joist D fi in., 
A (t H(j. in., (i r>'ir» in., then 2 I)A(j1 

2 - r> y (\ y ,^» ir) :i70-8. TUv moment of 
inertia of any irregular tigiire <an Ik* fAund 
in a Kimiiar tnann(‘r. but tlu* neutral axis muKt 
paMH through the centre of gravity of the whole 
Kt*etion. and the inertia area found for (‘aeh Hide 
H<‘parat<*ly, adding tin* two areas togetlu^r for 
the final result and omitting the prefix 2. 

Shearing Streumem. Before leaving the 
rolled joist reference may Im^ made to sluaring 
HtresHCH. When a central load is carried by a 
beam, the slu'aring stress is of uniform value 
throughout tht^ length, and is e<]ual to half the 
load, or one of the reactions— that is to say, 
starting from <»m* abutment and calling the 
slu'ar p(»sitiv«‘. it retains its value unaltered 
until it meets tlu' load, tlu* load being d<'duet<*d 
then gives a negative slu ar stress of the same 
value, JW, as in ISO. W hen the load is out (»f 
the centre, the same meth(»d must be bdlowed 
as in 131. With two c<(ual loads symmetrically 
placed iK'tween the abutments, os in 132, it .vill 
lie s<'en that the slu aring stress vanishes 
between the loads. 

With a uniformly distribut<‘d load, adopting 
the sauu* general principle, the graphic diagram 
will ap|H'ar ivs 132. 'I’he flanges of a rofhvi joist 
art> assumed to take the whole of the Is'iiding 
moment, and the web the whole of the slu'ar 
Htress, (Jenerally, there is ample strength in the 
web, so that it is usual to omit enlculation for 
fUiear, but tht*ro are cases, such as short, deep 
joists with heavy loads, when' calculation is 
desirable. 

"llie effect iv»* depth of web may l>c taken os 
five-sixths of the total dei)th of joist less mean 
thickness of two flanges — in the 12 in. by Oin. 
by 54 lb. joist, the mean thickness of fianges 
iH'ing *87 in. each, the effective depth of web 
will W J{12 - 2 X 87)- 8*55 in. The thick- 
ness is *5, making the sectional area 8’55 x *5 


- 4*275 «q. in. The maximum shear with a dis- 
tributcKl load of 16 tons 8 tons, and the 
w'orking allow'ance for shear stress being 6 tons 
pew square inch, the safe capacity of the section 
to resist shear will be (> x 4*275 — 25*65 tons, 
against the* actual maximum of 8 tons. Had the 
joist been only 6 ft. span, the safe load, regarding 
only the fiango strc^sscs, would have been 
328 *8 

— - 54*8 tons, giving a maximum shear 



27*4 tons, against a safe capacity of 


*25*65 tons, or just beyond the limit of safe 
strength. In such a case it would bo necessary 
to fit a vertical angle, or tec, or even flat plaU*, 
UdwcHin the flanges, and bolt or rivet it 
to the web just over the edge of the bearing 
surfaces. 


Relative Carrying Capacity. The 

relative carrying capacity of cantilevers, b(*ams, 
and girdcTs, according to the raethorl of loading 
and supporting, is shown very clearly by the 
illustrations 134 to 139. The first two and last 
two are not well suited for timlsT. as it has to 
1 k' built in the wall so deeply that it tends to 
decay from want of ventilation. The last two 
l>eamH are in very much the same condition as 
a gird<‘r continued over several spans, the ends, 
at the limit of each span, being “ fixed ” by 
continuity with the next span. 

Strength of Structures. Tlic strength 
of Htructun'H varies as the square of the 
linear dime nsions of similar parts, ( deluding the 
eff(*et of weight, hut tlie weight vari<*8 os the 
cube of the linear diin(‘nsions. The strength of 
a slructun' of anv kind is not, therefore, to be 
det<*rmined by lliat of its model, which will 
always he much stronger in proportion to its 
size. AH works, natural and artificial, have 
limits of magnitude which, while their materials 
remain the same, they cannot surpa.s8 (Lardner). 

Safe Load on Structures. Common 
ratiiKs for safe working load to breaking load 
are as follows : 

(’ast -iron columns 'I 

Cast-iron girders for tanks | _ . 

Wrought -iron structures j *• ” * 

Cast iron for bridges and floors .. = J 

Stone and bricks . . . . . . — \ 

TimlK*r under live loads . . . . = 

Tiralnw under dead loads and tem- 
porary structures . . . . . . = J 

The safe loads allowed on floors are : 


Dwelling-houses . . . • U cwt. per sq. ft. 

Churches and public build- 
ings IJ „ 

Warehouses . , . . *2J „ „ 

including the floor itself when of timber, but 
exclui! ’:g it when of ooncrete-steel. 


Continued 



CYCLOPAEDIA OF SHOPKEEPING „ 

SHOPKEEPING 

COAL-DEALERS. The Rcquircmont.>s of the Tradv. ViiricticR of Ciwil 

Profits and Exprwos. Buying and Soiling 14 

CORN chand:.ers. Tho Shop and its Roquisit4‘s. Scop? of ihc 

Trade. Capital and Stock. Credit and I'lolits ‘ ’ ’ 


COAL-DEALERS 

Although not “shopkeeping" in the com- 
monly accepted sense of the term, coal- 
dealing depends largely, e8|K‘cially in suburban 
neigh liurhoods, on the way in which the wai-cs 
are displayed. Indeetl many coal ottices have 
samples of coal neatly ticketed in th<'ir windows, 
and sampU's of stoc'k are to Ih' examined inside. 
But the relations of thi^ coal-deaU'r and his 
clients are at first usually the reverse of tln^sc of 
the ordinary 8ho{)kee|H*r and his customer, 
inasmuch as the dealer giH's to the cust<»m(*r 
direct to solicit his order instead of the cuHituu'T 
coming to th<‘ shop. The coal-tltniler pn>i‘lr'ms 
his goods in the public Htr<*(‘t, either jM*rs( nally 
or by deputy, and the partieula’* branch of tins 
large and important business that we are now 
to consider is the small merchant -the beginner. 

The Working CoaUdealer. First of 
all there is the man who, either by serving as 
carman or wharfman to a large eoul merchant, 
has actpiired a certain knowledge of the tradi*. 
He has ambitions layond a weekly wag<‘ and a 
small commission, and he decides to .start for 
himself. He has enough capital -say, Ot or 
to buy an indiilerent horse and a s<‘eond- 
hand van, atid h(‘ starts on un adventurous 
earwr with two tons of coal for which he lias 
paid money down, dliis man will, of course, 
drive his own horse and lind his own customers 
by the usual method of shouting his wares uloud. 
He will require a strong lail to help him to load 
and unload, and an industrious, sober man may 
get together a deeent business. Many of the 
large coal businesses of to-day have Ihh'D Hlart« il 
with £40 to £f)0 caf>ital, but the day of the 
small trader, esjieeially in tlu* metropolis and in 
large centres, is not of the [»resent. 

The Minor Capitalist. For our present 
purpose, jK^rhajis it will Iw* m<»n* uwful to 
imagine a young man who has aecjuired a goo<l 
all-round knowledge of the outs and ins of 
the coal trade, with a desire to a coal 

merchant. He ha.s lxH*n Ijov and wharf clerk 
successively to one or several big firms of eoal- 
dealers, has kept his eyes and ears open, and has 
a capital of from £200 to £500. He sidects a 
promising suburb, preferably where he is w'ell 
know'n and where his family resides. If it \ h * a 
London suburb, or the suburb of some large 
manufacturing centre, he will find some difficulty 
at the outset in getting the grunt of a w'harf, as 
it is called— a piece of ground hy a railway 
siding — on which to store his stot'k of coal. In 
London particularly there is such competition 
for wharves that the railway crmpunie.s have 
generally far more names on their list than they 
can supply. This makes them captious, and a 


new’ man with small capital, uuI<‘ns he has t‘\- 
eeptional cnalentials. is passed over for the hug<‘ 
eoncerns that are ever eager for new w harves. 
and who may Ik* de|K*nded upon to bring busiiu'ss 
to the yard aiid to pav promptly. In country 
districts, and (‘specially at new .‘<ta1it>ns, the 
reverse of this is tiu* ease. 'I'ln^ eompani**s an* 
often glad to get iin ii ti* who their sidings, and 
this is the young dealer ‘.s opportunity. 'I’lie naits 
charged for wharves. <*vt‘n in l.#on(lon. are merely 
nominal ; a sum of £2tt to £.‘ht a yeai will 
usually seeun* a wharf and an olliee a box on 
whe.‘L, w hi<*h g(*nt‘rally serxe.s as I lie shop or 
orti^M*. 'riie ofli'*(‘ should Ik* fronting tin* main 
road to th«‘ railway-station, and should t’om- 
munieati* ut tin* back with tin* railway yard. 
It should Im' rememlH*i<‘d that tlie railway 
eomjianies usually leasi* these w hal ves (suppnsing 
our youTig frit‘n(l is fortunate (‘luaigh to get one), 
subject to termination at very short notice. 

Working Necessities. d'lie iirst and 
imwt ex|H‘nHiv(* part of tin* coal dealer s eipiip- 
inenl is his horse. A good, sound, lu avy horsi' 
should be piirehased. and £4t) would be a fair 
price* to pay. d'lie coal van. including wt‘ightK 
and scales (which are a. eompulsory pari of each 
eoul van from which coals are sold retail) would 
cost another or £lb. At the wharf then* 
must Ik* a wooden Hlianty--the “ men s lohhy, " 
it is called, for sheltering tiie workmen and 
for storing their to«»ls. If then* he no “ lohhy ' 
alnrady cnK*ted, a few shillings will hiiild a new 
one. 

A handy kind of wa'ighing mnehiiie, known as 
a “ Hedeo," is neeesHury at the wharf for weigli- 
ing tho eouls into th<* sacks after scn**’iiing, and 
prior to loading the van. 'I’his costs about £4 Ids., 
and m^eds a tang ' or three m(‘n to work it. 
AnotluT machine ealhd the ”<omhined weighing 
maehine’* is largely used in the country, as one 
man can haul and weigh with it. I’lie sacks are 
simply hung on hooks, and thus a man to hold 
ojK*n the sacks is done away with, d’lie sacks for 
this machine must Ik* siKcially fitted with eye- 
let holes. F<jr small husirntsses this iriachimMs 
found v(;ry u.seful, and the cost is about £,'» I os. 
Loading steps, or dolls, cost £2 Itts. each ; a 
sack barrow' (used by the carman to jmll l»aek 
the front sacks on the van) may be bought for 
lOs. ()d.. while a landing barrow' for wharf use 
costs £1 lbs. Other yard maessitics are a 5 h. 
tomahawk (for breaking abiiorimd lumps of coal, 
and for ojaming truck doors, etc.), a screen and 
three shovels (one for the carman and two for 
the yard). Bags and sacks an* irnfa^rtanl 
items. The Is'ginner will want at least 2-t 
.sack.H, 20 l-cwt. bags, .and 40 A-ewt. hags, Miffi- 
cient for a loarl of coal, w'hich it* usually reckoned 
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at two tonH. These sacks and bags will cost new 
nrobal)ly about £9 lOs. to £10, but they may be 
hired at about 35s. per month, which includes 
repairs. In some districts it may probably be 
found necessary to do a considerable amount of 
trolley-work if a small gene al shop is aho 
kept. That is to say, a man is sent out 
with small orders on a hand-trolley. There may 
be orders for cwts. and J cwts., or even smaller, 
quantities in the poorer neighbourhoods, and it 
all brings grist to the mill. Some hucksters in 
lower working-class neighbourhoods keep coals 
as one of their staples, selling out t(» th ir cus- 
tomers in jM*nny worths, and those shorjkee|rK*rs 
are likely customers to the coal merchant for 
J-ton or 1-ton quantities. 

Stjibling for one horse may cost anything from 
Is. hd. to 3 h. per week, aee.ording to i(M-ality ami 
accommodation provid(‘d, and horse-k«‘<*p in the 
neighbourhood of Ltmdon aimuints to from 
1 4s. (id. to ir»s. f)er we k. A new man feeding his 
way will work at first with a carinati ami a loader 
only, lie would probably pay the carman from 
‘21s. to *2r>s. per week (with jx’rhaps Is. com- 
mission on ev<*rv ton he sells), and the loadcT 
would r(H'eiv<‘ a weekly wage of *21 s. or ‘2*2s. 'I'he 
usual jjraetiee, however, when l)usim*ss is 
w. ‘1 under way, is to pay Tnion rates of wages 
to the men. H 'sides (he w(»rknien, either a boy 
(5s. or 7 h. per week) or a junior clerk (12s. (kl. 
a W'«?ek) is necessary for the office. 

Yard WorK. Should the young dealer la* 
able to get into direct touch with the collieries, 
which is seldom, he w ill probably want to have 
a railway truck of his own. 'Khe average price of 
these trucks is about £7fh but they may Ik* 
acquired cm the bin*- purchase system, witli 
payments extending tiver seven years. The 
cautious way, however, is to hire the trucks 
from the collieries or railway coin| aiii< s. Trucks 
may Ik* hired at about IS a year, including 
repairs. This in<*hi<les nainting. The disad- 
vantage of having no wharf is shown in the 
fact that the railway companies insist on the 
trucks In'ing cleared in six cl ar days — count- 
ing the day of arrival and despatch day — 
otnerwise demurrage is charged. All the coal is 
“ screened ” before delivery to customers. This 
is done by the men in the yard, the small coal 
passing through the screen Iwing sold separately 
for ballast burning or for the furnaces at large 
factories. After scivening. each sack is weighed 
l»efore U'ing put on the van, ami skilled coal- 
heavers are very expert, unloading a truck intt> 
vans in a surprisingly short time. 

The Middleman. In the metro|K)lis and 
in big provincial centres, the In'ginner will prob- 
ably find it most advantageous to make an 
arrangement with some large tirm of coal 
merchants of known repute for a steady supply. 
In this way he will avoid all snubbing by the 
lordly colliery owners, who prefer to dear with 
the big men, and may neglect the onlers of the 
small buyer. By this means also the absolute 
necessity for a w'harf may Ih' avoided, or (HKst- 
poned. As a matter of fact, unless a man has a 
wharf of his own he buy from the mer- 

chants, ami, as we have already indicated, the 
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big coal companies block the small man at every 
possible comer, possessing as they do all the 
advantage.s that large capital has over small. 
On the w hole, in London at least, the small man 
will find many advantages in the middleman, 
particularly when it is remembered that the 
coal companies only charge the smaller dealer a 
matter of Id. to 3d. per ton more than the 
colliery price, plus, of course, the carriage to 
station. 

Intereatini; the Public. The usual 
method of advertising, and one which is said to 
bring the Ix^st results, is bv house-to-house 
distribution of coloured cards. These are familiar 
to most householders, and something in that line 
different from other dealers is advisable. ‘ An 
adviTtiscmcnt in the local new'spafKir is always 
politic, and the name and w'arcs of the coal-dealer 
should always apjiear on the local time-tables 
issued by suburlian printers. Local literature, 
such as bandstand programmes, chair tickets (if 
there is a park with a bandstand in the neigh- 
bourhood), concert programmes, and such like 
arc all amenable to tlic insidious instillation into 
the public mind that “ So-and-So*s nuts "are the 
finest and most desirable obtainable, and his 
prices are the lowest. A sum of £5 8[K*nt in 
judicious advertising of this sort gives a fillip to 
a new business. Moreover, the advantage of the 
shop window' display is now Incoming more and 
more recognised among coal owners. A matter 
of £15 or £29 sf)ent in erecting an attractive 
office, with glass facias, gold-block lettering, and 
a profusion of electric lights is in itself an 
advertisement which comj)cls atU'ntion. 

Buying. The best time to buy largely is in 
dune, July, and August. Then coals are at 
lowest SI miner prices, as there is less demand 
than at almost any period of the year. The 
man with a wharf or yard, therefore, should 
endeavour to lay in his winter stock at that 
time, so that he will have something to fall 
hack on whc'ii winter prices are ruling. The 
prices are usually regulated by the leading raer- 
ehants. or colliery agents, on tht^ coal exchanges 
all over the country. The dealer has first to aim 
at discovering what kind of coal is likely to sell 
most quickly in his neighbourhood. He should 
nt>t Ik* loo greedy for profits at first ; the primary 
obligation is to please his customers, so that he 
may get re^KNit orders and. therefore, a clientele. 
And providing he has bought cheaply, judici- 
ously, and w ith foresight in the summer, he may 
exjM'ct to reap his harvest, if prices are closely 
watchetl, between January and March. 

Varieties of Coal. There are only six 
classes of coal necessary. These are best silk- 
stone,*’ “ best Derby brights," “ Iwst kitchen,*’ 
“ lH\st nuts,'* “ kitchen cobbles," and ** kitchen 
nuts.’’ Exjierience will guide the buyer in 
making a selection of these to suit his particular 
neigh bourhoed. If he buy from ihe large com- 
|>anies locally he will be able to select and to 
make his terms without much trouble. If he 
own a wharf travellers from the various firms 
w'ill call on him regularly, and prices (usually 
net at one month) ore easily arranged. Ail 
the collieries, excepting the Welsh, allow 2 cw't. 
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extra per truck, which the railway companies 
carry free of charge, as allowance for occasional 
short weights. (^oke nowadays is scarcely 
worth dealing in, especinlly in the metropolis, 
for the gas companies charge something like 
10s. per chaldron for coke to the mt*rchant 
and deliver fre.‘ to the actual consumer for 
6d. or Is. per chaldron more. This is a standing 
grievance with the coal-dealers and the gas 
companies, and so far as the coalmen are con- 
cerned, I he game is scarcely worth the candle 
under present conditions. 

Prices and Profits. Three factors have 
to 1 k‘ considered in order to arrive at the net 
price of coal. These are the price at the pit's 
mouth, the carriage and the waggon hire. In 
the following table we give <1) tiu* kinds of coal 
usually sold in London ; (2) the di.'^trict from 
which they come ; (3) the average price per ton 
at the pit's mouth in summer ; (4) the rate of 
carriage pL*r ton ; (5) waggon hire ; and (h) net 
cost in London : 

.AvtTHtff 
at 
Pit. 

O 7 2 

s a a 

7 51 15 :5 

^ u «'• a 

7 ’A r» 

7 a u 3 


In addition tn these prices the eost of loadiiig 
and cartage imist l»e addwl. 'Pliis wo-kt. out at 
about 4s, per ton. 

In retailing, fair sumnuM' and early autumn 
prices would average for the.si* kinds 24s., 2.*ls.. 
228., 21s., 18s., and iSs. per ton respectively 
After deducting ordinary working expenses, 
an average profit of from 10 to 20 jier cent, 
may be reckoned on house trade in a care- 
fully-watched business. When the husine.ss m 
of the select class, it w'ill probably lie necessary 
to stock the Durham coals, known in thf? traile 
as “ Wallsend,’' but there is not so iinieh of 
this now used in ordinary trade. The original 
Wallsend pits were worked out years ago. 
“ Floekton Wallwnd ” and “ Park Hill Walls- 
end ” obtained from eollieri«*s in the district 
are reeogniw»d in the trad<* as “ liest Wallsends.*’ 
mi»stly descrilwd as “ host,” The.se are the 
mr»8t e.\jH*nsive of all. 

Provincial Trade. It will be understood, 
of course, that the prices and conditions are mraii- 
fied considerably in country districts and va^y 
according to the season and the state of 
markd. Expenses generally will probably Is* 
less in many parts of the count r>’, and in towns 
near the colliery districts less i.-arnage will b<» 
demanded. But, of course, retail pric-cs are pro- 
portionately smaller, and a fair average may lie 
worked out all over the country at the profit on 
capital mentioned. The Scotch and the Welsh 
dialers have supplies from the collieries in their 
respective cAmnties. Scotland is supplied by the 
coal-roin s in the Glasgow district, in the 
Lothians, in Fife, and in Ayrshire, and the pit- 


mouth prices are much the wame as those of the 
Ktigiish 1 ‘ollieries. ('arditT and Swansea are the 
grt^at etmtrt*s for the Welsh coal trade, and an 
enonnouK quantity of sen -home coal is exfKirted 
from these ports to all parts of the world. 

CORN-CHAKDLERS 

The development of tie* side line, whicli 
seems to lx* the unavoidable issue in cvi*rv 
kind of modern shopkeeping, is exemplitietl 
U'tter. fK.‘rhaps. in the f'siahlishnu'nt of a I'orn- 
ehandlt r titan in any otlu'r hiisiiiess. 'I'he original 
purpose of ill * <*om-chandler was to deal in 
corn, fodder, ide.. for horses and cattle, hut 
nowathiys. as the w indows of any eorn-ehamller 
in a town of any size will show, pntprit'tary 
foods, biscuits, mustards, rices, tapitiea-i. and 
other things naturally associated with the gnteer, 
arc almost thi* only artich's shown. These 
things, although probably serving as an attra"’- 
tii>ri. are still suhsidiary to tht* main htisiiicss- ~ 
at least, so far as ftrofits are e«»nei*m(*d- for 
the haekhoiu' of th* trade is the oats, wdieat. 
Hour, hay and straw lliat form 
the unobtrusive profit makers. 

Experience. Tie* sia'cess- 
ful cM»m-ehjuuIl<‘r iiKUilly I'ma- 
■j nates from agrimilltire or from an 

i agricultural i nmmunity. The son 

j of a farmer, or of a milit r. or th ' 

1 scion of some family interested 

1 in agrieullunil pursuit <5. hiv-^ !n»»st 

■ often the pr()p(*r natural lK*nt 

for till* husiiicHs. But evperiiuua* may Ik* 
obtained, and, of course*, has in all eas -s to he 
ohtain'‘d. preferably by serving in th • busy 
shop of some eorn-mereluuil in a country town 
or in tin* siihurhs of a large town w^ith an agri- 
cultural district. To nialo* a success it 
the young man must set Jiimself diligently 
tf) distinguish lwtwe*(*n the various kinds and 
({ualities of oats, wheats, barli-ys, and so hirtli, 
to learn how' and when to buy, and- as a doyen 
of the trade has ohs(T\ed “ there is a gr»'at 
art in learning how’ to measure.” A little t«M> 
niueh in the scale means loss of profit to tlu^ 
ndailer ; on the other hanfl, s!u>rt weight in a 
hag of oats raises the in* of the eustonuT. arul 
breeds siispieions ditlieult to allay, 'Phe sm*- 
ees-sful (U)rn-dealer must know llie kinds and 
ipiaiities of Ismns. peas, maize, and flour ; 
the way to cut and mi,v chafTs. the w'ciglit of 
truHtK‘H of hay, straw*, etc., and the purpost^ anil 
prices of the innumerable [Marked proprietarurs 
that abound in the* business. 

Neighbourhood and Shop. Having 
acquired a thorough practical knowledge of 
th€?s<i things, a man of good character and with 
£2fK) in the bank may Iw-think him c»f starting 
on his own account. He should careful to 
wilect, if jK>ssihlcf, a district where there are 
plenty of stabl(*s. He should make it his busi- 
ness to g€*t orrquainted with i/U the coochnu^n, 
livcry-stahle kt?(.‘f>ers. and team owners in thi» 
neigh Uiurhood, regarding them as future sources 
of profit. The shop for the man with so limited 
a capital would be a small onit, and should have 
a covered yard, or a store-room in eonnf?ctit>n, 
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SilktUoiit* 

Heat Derliy Itrittlitd 
IWt Kitrheii. . 

Htsit Nut« 

Klteheii coitlilett 
Kitrliri) iuit« . . 


VtirWuliln* 

iKThyn’tir** 

Nuttlnctiuin 

I>erl»y 

do. 
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for stoclcH of hay, ntraw, and other neceafiitiea 
that cannot well lie kept in an open «hop. 
In the Hubnrbs of large town-i like London, uuch 
prcmiBOH would probably b<‘ obta!n':'d at from 
£/>(> to £70 a year rent, but in country towns 
a much nmallcr rental m'OuIcI huIHcc, and there 
would lie oth'T facilitieH which M'ould make it 
eaMior for the Ix^ginner. But, taking a I^ndon 
Huburb OH an cxanipl *. the rent mentioned 
would lie a fair one. and as the fittings required 
— a few largf} binn, mouic Hhelving, a counter, etc. 
— an» not elalKirate. £25 would cover the pre- 
liminary pn parations for stock. 

Shop Requiaitea. There arc, Iiowevcr, 
tw'o of scales n(‘cessary —one of larg«f sizr* 
for weighing sacks, and smaller cfiuntcT scales 
and weights. The formc^r w'ould cost, with 
weights, abfiut £5 lOs., and the latter £2 I Os. 
Another £3 would Is* spent on measures and scoops 
of various sizes. The measures used are the 
bushed, half-hushid, |MH-k. lialf-p'ek, two-quart, 
quad, pint, and half-pint. If jiartieularly 
adventurous the ls*ginner might also invc'st in 
a chalT-eiitting maehine, but be will prol>ably 
lind it jirefenible at first to buy his ehnfT r^ady 
cut. A supply of bags to hold about two 
bushels is also necKied for displaying stoek. 
Thes ‘ may U* obtaim^d from the wholesaler 
who sup|»lies the goods, but tbiy are usuallv 
eharged sixpence eaeb, and the <*areful man w'ill 
lay in a stork of bags for his own use, buying 
them from a baker at a cost <if about Is. (kl. |M'r 
dozen. Then lu' wmild require 40 eorn-saeks 
fall w'ith his name and address stamped on the 
side); tluw* would cost on an e.verage from 7d. 
to 8d. eaeli. A like mimlM‘r of ehaff-sacks, 
costing about (kb each, are also necessary. 
'Ibis sack business is a stodous mat tor in the 
corn trade if not carefully watehed. Largt? 
numbers of sucks g(*t lost in various mystc^rious 
ways, and there is no riM'ognised system of 
eharging the customer for the sack in w'hieh he 
gets bis com, flotir, or what not. the retailer 
oft4'n loses mon(‘y in ibis way during the course 
of the yi‘ar'8 trading. PajM*r bags of different 
sizes ft»r small retail sales are obtainable with 
name and address printed on from any wdiolo- 
siUe stationer at a few shillings per thousand. 

StocK. An opening ifrder would include 
a load of hay, £3 to £3 10s. ; a load of straw'. 
£1 lOs. to £1 13s. ; and a load of clover, £4 
to £4 48. A ton of chaff would likewisr^ lie 
needed, and live quarters of various qualities 
of oats, the cost price averaging about 188. 
per quarter, except in the cost^ of English oats. 


which would probably cost £1 3fl. to £1 58. Throe 
or four sacks of various kinds of flour would be 
requisite, and one sack each of barley, ma^ze, 
buckwheat, darii, wheat and barley. Then the 
buyor would have to make a careful selection 
from the innumerable proprietaries on the 
ma-ket, which it is ncccs'uiry for him to stock, 
csp'^cially in a populous neighbourhood. He 
w'o lid probably mix his own poultrj’ food and 
cattle foods, but there are many w'dl-knowm 
brands of bird foods, poultry mixtures, d(^ 
biscuits, mustards, rolled oat^i, self-rawing 
flours, and so on, that are in fairly frequent 
demand, and £2d judiciously laid out on these 
lin w will make a g(Hid w'in low show an 1 lend 
a prosp.crou« app^^arancc' to a n'^'w concern. 
Then there are supplies of oatmeal, rice, tapioca, 
mu'itard, butter bt^ans, haricot beans, marrow- 
fats. peas and lent its to 1 k^ thouglit of, all of 
whicli w'ould consume another £10 at b-ad. In 
many {‘ountry busin"*s.sjs corn and coal dealing 
often go tog •th'^r, but tlr* combination is rarely, 
if ever, seen in big tow ns. 

Credits and Profits. It must lie 
imderstood that the inception of a business 
such a', w'.* have sketi‘h*‘d ean be undertaken 
with the eapilat named only on strictly ea-»h 
prices for retail. The retailer w'ill not lie able 
to give any ennlit to his customers until ho has 
a larger capital an l a safe buKincs-t. but he will, 
by careful nnuiagenn'nt and intelligent buying, 
carry on busini’ss vcTy well on cash lines. He 
will have no dilliculty in g<‘tt'ng supplies, as 
the rv‘prosentativ(*s of corn-factors and grain 
m ‘roliants are as nnm tous and as eager for 
Imsin.ws as in oth'T trades. usual credit 

given by eorn-faelors is one month on the market 
prices, but no discount is aflowed except in 
the cas* of some proprietaries. In the ease^of 
the latter a discount of 2J per cent, off cost 
is in some cases obtained on goods paid for on 
delivery. The average gross profit cannot be 
reckoned at more than 20 p(?r cent, on the return. 
There are no arbitrarily lixed retail prices for 
grain, fodder, etc., and the shrewd man adapts 
his prices to hi.s environment. He will, of 
course, keep a keen vyo on the corn markets, 
and there are many ways in wiiich a skilful man 
will inert'ase his profits. As business progrcs.<?es 
he will be able to buy a chaff cutttM*. and perhaps 
even a pony and trap ; and an intcllige.nt interest 
in the needs of his neighbourhood, a strict 
attention to busino-Hs, and fair dealing will 
secure him very soon a coin^ietcuco, if not an 
independence. 

CofUim^ed 
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By HERBERT J. 

SIMPLE BRACKETS 

18. As already explained, an expression that is 
to be treated as a wnole is put between braeket^t. 
If we wish to add the expression to some other 
expr^ jsion, we may enclos<? it in brackets and put 
the sign + before the brackets. 

Thus, a ^ {2a - b) means that 2fi - h is 
to be added to o 4- fe. But we know' that to add 
an cxpres:iion to another, we simply wTite dow'ii 
all it; rer.ns, wdth their signs unchanged, after 
the other expression. 

It follow's, then, that if a ftcir o/ brarkelM in 
preceded hp the sign ; . the brackets mag he 
omitted. 

Again, if we W'ish to subtract an expression, 
wc* may enclose it in brackets and pretix tie* 
s'gn - . But. to subtract an expri»s*uon. we 
wTite down all th'* terms, with their signs changed 
[Art. 16] 

Therefore, u^en a jstir oj braekets is preceded 
hg the sign - , the brackets mag be omitted if tee 
c^iange the signs of atl the termn between the 
brackets. 

Thus, a-^-h ~ i'Ja -b) is e(piivalent to a i b 
-2a -e h. For. tlie terms in the brackets are 

2a and - b, and, if we omit the hrack'^ts, 
w'c must change these into - and ; b. 

19. (kmvcrsely. we have 

Any numl»er of U?nns of an expression may \k* 
enclosed w'ithin brackets witli the sign 4- pre- 
fixed, the sign of every term remaining unaltered. 

Any numlwr of terms of an expression may lx- 
enclosed within brackets wdth the sign ~ pre- 
fixed provided the sign of every terra [»ut 
between the brackets be changed. 

20. In simplifying an expression which has 
brackets placed w'ithin brackets, it is best to 
liegin w'ith the innermost pair, applying the rules 
given in Art. 18 to tlie removal of each pair. 

Example. Simplify the expression 

2b-\a-2a+b f {6~a-(-26-t 2a)}] 

The expression 

--2&-[a~2a-& ^ ;6-a - 26-,3o;] 

- 2b - [a-2a - b + h - a ^ 2b- 3a] 
~26-a4-2a+6~64^ a - 2b + 2a 

Explanation. The vinculum and pair of 
brackets ( ) contain no other brackets, so we 
remove these first. The sign before the vinculum 
is therefore the terms under the vinculum, 
m, 4- 2a and 4- 6. will become ~ 2a and ~ 6 
when the vinculum is removed. Similarly, 
since there is a - sign before the brackets ( ), 
the terms - 26 and 4- 3a will become 4- 26 and 
- 2a when the brackets are removed. We next 
take the pair { }, simply having to write down all 
the enclosed terms, with their signs unaltered. 
We now remove the pair [], by changing the 
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.'‘igns of the enclosed terms, sine;' a - sign 
preco<ies the brackt't. Finally, w\> collect tlie 
like terms. 

EXAMPLES 3 

Simplify, by removing tin* braeket.s and collect, 
ing like terms 

1. 2a - [6 - Jrt - (26 -f a )i | 

2. 3.r-*Ll -{‘I*' ^ (I -3.r- Dll 

8. a 4- 6 - [ - (r - «) i {26 a f c*lj 

4. Dl-(‘2 I .*1)1] 

5. j-* - ;.!• - 3.r» - 4 - 1)| - 

-(34-^ 4 .r^ f 1)1) 

«. Jj ■ ^ > (i// ~ 1*T4)|. 

MULTIPLICATION 

21. In Arithm lie jArt. 16] tlr‘ multiplication 
of on** whole numher by a!iot her wan defined to Ix) 
the sum of many repetilioiis of the one numtxrr 
os tluTv' are units in th* other number. 12 > 5 
means that wo a»*e to add together 5 refMdi(ion‘> 
of the mimlKir 12. Wt* saw, however, on nnich- 
inv fra'ditmal (plant ities | Art. 82] that we had to 
put thn definition in anoth(*r form, riz., to multi- 
plv one niirnlH*!- by anolher \v*^ do to the one 
W'nat we do to the unit to obtain the other. 
Ilius, if W’C multiply .3 by 4, the dtifinition states 
that simjc 3 is I f I f 1, therefore. 3 x 4 is 
4-^4 4- 4. 

By mcan.s of this definition we ran find a 
meaning for multiplication by a negative 
quantity. Suppose we wish to multiply 3 by -4. 
To subtract 4 is the same as subtracting four 
units in siicccssion, i.r,, 

„4 

Hence, ly d(‘tinition, to multiply 3 by - 4* 
we must subtract 3 four times in succession, i.e., 
3 / (-4) - < 3-3-3- 3- - 12. 

Similarly, we can multiply -3 by -4. 

For 

-3 - - 1 - 1 - 1. 

Therefore, 

(-4)/ (-3) -= -(-4)-<(-~4)-(-4) 

- 4 f 4 4 4 [Art. 18] 

- 4 12. 

We can proce<td in ih" same way with any 
other quantiti(3S, whrdhcr whole numbers or 
fractions, positive or negative. Hence, we soo 
that 

(i.) a X 6 ~ a6, 

(ii.) ax ( -6) ~ - a6, 

(iii.) ( - a) X 6 = -o6, 

(iv.) ( -o) X ( -6) = 4- a6. 

These four results arc usually stated thus : 
Like signs give 4*, unlike signs give - . This w 
the Law of Signs. 
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f It yna proved in itittuMtie that 4x 8 
-. 8x4, andthat|.x Bdt9x4 

*>>4x 3, aiidSx lla> 11 X 5. Henro 
8^4_4x3_4^8 

T n ira 

Tbereforea for po$Uw€ values of a and b, 
whether a and 5 are whole numbers or fractions, 
we have 

axh^bx a. 

But the result of Art. 21 showed that the 
absohUe value of the product is independent of 
the signs, so that - 6a is true for aU values 
of a and 6, positive or negative. 

It easily follows that 

abc-a xbxc - {a xh)xc 

{b X a) X c — b X a y r ~ bar. 

In the same way we get abr - arb, and so on. 
Hence, the /arioTM of a jtroduri maj be taken in 
anu order. This result is called 1h'« Commutative 
Law. 

28. Prom our definitions of power and index 
we have 

a' - aaa and a* ~ aaaa 
.'. a-* X ~ aaaaana ~ a" a**'* *. 

Again, 

5a X 3a'^ 

— 5 X a X 11 X a X a 

ss 15aaa, since the factors can l>c taken in any 
order 

« 15a^ - 15ai' -. 

Thus, the index of the product of two jumpers 
of the eamc letter is equal to the sum of the indices 
of the factors. 

This result is called tlu* Index Law. 

24. Making use of the law of signs, the com- 
mutative law, and the index law, wv are now 
able to find the product of any expressions, 
f.e., expressions which contain only one term. 

Example 1. Multijily 4/’.v by 


Bat doteiiiid^^ we see that the eiipi : 

of tiie product of the tot two terms is - . T& 
•i||n of the product of this result and - 4ac 
wifl therefore be +. 

EXAMPLES 4 

Multiply 

1. 4a* by 7a*. 6. - Ilea by -406. 

2. - 3jp* by - 4a?. 8. 2a*6®e by - a6c*^ 

8. xy hy-2xy. 7. abx by 6cy. 

4. 3a6c^ by ~ 2a*c. 8. 6 cx by - 4. 

Find the continued product of 

9. 4a6, - 3ea, 56c. 

10. -a^bcx,2W,3ac. 

11 . 

12. 66(^2, -Ac^xy, 2bz^, axr. 

If a? = ~ 2, y = 3, 2 = 6, o = - 1, find the 
value of 

18. 2ax^y. 

14. 5ay. 

16. 3a*y4 4qh-tia^. 

16. (2x4 i 2-* ). 

17. 2«r - rix^y - 4xyz - o**}. 

18. 

19. 

' ,5:r* 

20. Vl2(iVy. 


Answers to Algebra 

Examples 1 

1 . 27 A ns. 

2. 4a6r ' • 4 . 3 . 1 . 2 . 2 48 A ns. 

8. fi'‘ 4 6' 4 - Mr - 4 r‘ -f 2'* - .‘1 . ,3 . 1 . 2 

^ 27 } 1 4 8^ 18 rr J8 - 18 Ans. 


4. 


0 4 b - c 
a I c- b 


.3 4 1 - 2 
.3 4 2 - 1 
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5. ja'W-r ’• - Ja 7>r -- J . . 1 . 8 - J . 27 . 1 . 2 
18== 18 Ans. 


8. v'2x- 4 .3.V- 4 42- -- ,,'2. ;kl"+ 3. i» 4 4.] 
= y^/72 -h 27 4 i - - 10 Ans. 


4x"y X *3x*y^ 4 x 3 x x * x x* x y x y% by 

the commutative law 
= 12x- .v‘ ' by the index law 

- .4n.v. 

Example 2. Multiply Ixyz- by - 2a^V- 

Ixyz* X ( ~ 2 x 7 /) -- ~ {Ixyz^ \ 2x-y), by the laM’ 
of signs 

~ - 7 X 2 X X X x^ X 1 / X y X 2 -, 
by the commutative 
law 

= - 14x* '-’v^ 'a-, by the in- 
dex iaw' 

~ Ua-W Ans. 

We then, that the result can be written 
down at once, without putting down all the 
steps shown above. . We (i.) write dow n the sign 
of the product ; (ii.) multiply together the 
numerical coefficients ; (iii.) wTit<» each letter that 
ooours, the indejc of its i)ower being found by 
adding the indices of that letter in the factors. 

Example 8. Find the continued product of 
-3o^. sSk?*, and~4ac. 

( ~3a^) X 26c* X ( »4ar) 24aW Ans. 


7. 

\ 2- N i 

- <» Ans. 

8. 4 y. \'x 4- 4y- 

V«44.04 7.i nU V<> ^ 

-3. <••> = , 3. 5 - lOJ A 71 S. 

9. When X ~ 3, x- - 7a 4 ^ 12 


- ;,/3.t).3.4 

72'‘ = 4 3. 

;m4l -3.V42S 
b -21 4 12 = 21 


- 21 = 0 . When X =4, x- - 7x4 12 = 10 ~ 28 


4 12 ~ 28 - 28 = 0. Wlmii x 5, x- ~ 7x 4 12 
= 2,5 ~ :15 4 1 2 - .37 - ilT) = 2. 


10. {ad 4 6 cV-' - 2 (2a- - 36‘) 4 {cd - 26)- 
= (0 4 2)- - 2 (32-24) 4 (0-4)=-’ = 4- lt> 4- !♦> 

= 4 .4fw. 


Examples 2 


1, 06 4 C3 4 be. 8. - - 8x^y 4- 5xv* ~ y \ 

2. -2x‘-a^4 x-h2. 7. -la- ^'.6 -f if.* 

8. Jx - y -L ir. 8. - 7a^ 4 lla*^ +0^ 4 3.7 - 4, 

4. - 23x- - 27-x. 9. x‘ 4- 4x^ 4 2x - 2. 


6. 2ab - 3fd 4 4bd. 10. 4 - 3y - 4y- 4 5y\ 


Note. The answer to Exainples 12, No. 2 
({lage 880), should read as fc»\lows : 213123030 
- 9 5893 = l2•534§977«^^74:^247. 
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THE MAKING OF FELT 

Varieties and Uses of Felt The Needs of the Industry. Felt 
Wools and their Treatment Felting Machines and their Operation 
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By W. S. 

CELT is a cloth which is not woven ; felting 
* may be described as the short cut to cloth 
manufacture. If all our fabrics were made by 
felting, we should have no spinning, no warping, 
no weft, no weaving. Felt cloth has neither 
warp nor woof ; it is a solid layer of wool. 
Compare a piece of felt with a piece of woven 
cloth. Break up the structure of both, and note 
the differences lK‘twoen them. From the 
woven cloth threads come away frt)m other 
threads with which they have In'cn woven. 
In some cloths the combination of warp and 
weft has U‘en so cunningly formtnl that we can 
separate them with difficulty ; but, ultimately, 
they come apart as two sets of thread'*. 

Distinctive Properties of Felt. If the 

ft It U? of good quality, you will n(»t U* able to 
fray it in the way the woven cloth has Ihsui 
done ; but by |mlling hard and iK'rseveringly 
you get away something. It is not thread, but 
a little tuft of wool, with til>res irregularly 
displayed all round it, and the clotli sluovs 
a ragged hole. One jM'culiarity of felt is that 
you may bri‘ak it, or cut it, but it can never In'! 
o|X‘ned out. The tibns combine in ways 
desigm'dly irregular, twining and twi.sting in all 
direct i(»ns. Each fibre is warp and weft in one. 
Examining the tuft riven out, we se<‘ how' the 
crinkled fibres c)f wool cling and mingle, the edges 
of the one holding on to the edge.s of the idher. 
When studying the structures of wo<»ls, we noted 
the s<*rrated edges characteristic of true wool. 
I’seful in the making of yarns and threads, 
this ((uality is indis|s*nsable to th(‘ felt-maker. 
Whatever may 1 k‘ the quality of the wool used 
for making felt, it must poH.sesM that character- 
istic. CTinkling, curling wools are the lx*st wools 
for the felt-maker ; if they are also soft, lustrous, 
and sound, so much the Ud ter. 

Varieties of Felt. Few fabrics have so 
wide a range of usefulness as felt. It enUTs 
into many departments of life. First, we view 
it as a headdress. The turban of the East sffcms 
to have Ixnm oi vrinally a mass of fine wfX)l lx*aten 
so a.s to fit the shajKJ of the head, and proU*ct 
it from the rays of the sun. Thence sprang 
felt caps, bonnets, and hats. [See H.\t Mant- 
FACTURE.] Anothnr original felt was the blanket 
robe, of which the Roman toga was a refined 
survival, and the heavy robes of the American 
Red Indian ac-tual examples. It is practically 
certain that the tent cloths of our nomadic 
ancestors were made of felted wool, and when the 
nomads settled down the fabric liecanie mats 
for the floors and hangings for the d<x)rs of 
the dwellings. On these three lines the felt 
indiistrv has developed — headdr"<*s. b^xly ap- 
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parel, and household garniture— ever growing 
with the expanding ne<^ of civilised life. 

Dreaa Fella. Ix»aving out for the moment 
the felt-hat industry, which is dealt with else- 
where, wo look at the felts used in wearing 
apparel. Men do not use a largo variety of 
felts. About the latter end of the nineUn'ntli 
eentury. when an attempt was lieing made 
to break away from the prevalent sombrenoss 
of male attire, some fine felt coatings in various 
colours were put on the market, and enjoyed 
a short run of ponuiar favour ; but the dress 
reform movement (lied out, and th(» felt coatings 
passtnl out of fashion. For some elasHcs of 
heavy overcoats, however, used }>rineipally 
by ’bus drivers, coachnum, and others working 
in all weathers, felt is largc'ly used. 

For the finer clusseK of felts the fair sex 
are good and eiuistant eustomers, though 
fa-shion in the past favoured it more than at 
the pr<‘Hent tinu*. Felt dra|M‘s better than any 
(ither kind of b(*avy fabric, and lu*nce it is a 
favourite mat(Tial for riding habits, winter 
walking-skirts, long winter cloaks, and heavy 
jaek(‘ls. 

Household Usee. Fonunost among the 
household uses for W'hich felt is made comes the 
carjx't. For one thing, ft‘lt ear|H*tH are cheap ; 
a high (piality cun Ik* prodii(M*d at less cewt 
than an inferior (pudity (»f woven carpet. 
They are artistic, easily laid and lifti'd, soft to the 
foot, and wtair well. On tlu* other hand, felt 
<nr|x-ts lack the? solidity and riehness of the 
Brussels or Wilton, and do not imitate so 
closely the merits of the highest class of carp(*t 
as do the tajK'stry car|M*ls. 

(arfM-t felts |HTform a humbler, but not l(y»s 
useful, function than felt carja-ts. These are 
plain felts, generally of the natural (colour of 
the wool, for laying under tine earfH-ts and costly 
rugs. As a pad and protection, the felt is highly 
serviccrable, and a v(‘ry large trade is done in 
that line. 

As a material for hangings and clraiicries, 
felt is greatly in demand. Still higher, and 
calling for more artistic ability, are the table- 
cloths, sofa rugs, mantel, and other drafxsrii^, 
made of felt, which have to compete with the 
fine prcxlucts of the higher fabrics. Felt has 
a peculiar merit of its own for thesii purpof^, 
having a fine, soft richmiss, combined with 
plainness, very attractive to the -artistic eye. 

Industrial User. Being in such demand 
as a household fabric, felt naturally comes 
into the hands of the upholsterer, and is utilised 
by him for all kinds of drapings, hangings, and 
eciverings. Some <»f our very work is done 
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felt manufacturers, therefore, found it adriaable 
to send their goods over to the Hossendale 
district of Lancashire, across the hills, where the 
dales are saturated with rain and intersected 
with rushing streams, there to l )0 bleached, or 
dyed, or print :d. 

For a considerable period this division of 
labour w’orked very well ; but when the railways 
began to cut into the lonely vales of East 
Lancashire, skirt round the mouths of the 
deep valleys, and even cross the wildest of them, 
a new spirit awoke. It ot'eurrtHl to one dyer 
and printer that wool might Ik* tis easily felted 
at Waterfoot as at I^^tHils, and the whole prin'cs.'^ 
(‘arritni through on one s|m)1. The saving in 
carriage was something, the lower t'ost of living 
for the ojHTatives another thing, and, in addition, 
and most im|w>rtant, the delays and inaeeuraeies 
inevitable in the U'st system of transit w<‘re 
wholly obviat(*d. 

The Centres of the Felt Industry. 

What liappuuHl was inevitable. Ity force of 
(‘conomic gravity the industry was drawn from 
I.<tHids into l^ineashire, till Whitewell Vale and the 
neighbouring dales ('hanged from lonely seats of 
isolated dyeing and printing estublisliments into 
s(»enes of Imsy nuinufaet ure. From Hawtenstall 
up to iK'vond Waterfoot the valleys are studdt*d 
witli felting factories, the works and the villages 
straggling for miles in every direction. In the 
higher ('lasses of line felts I.,eeds still enjoys a 
fair shan* of th(‘ trade, and l..ancnster keeps 
hold of the old bai/e-cloth maiuifaeture for 
which it made an enviable name in days gone 
by ; but the bulk of tlu' felt industry is carried 
on in the deep, rocky valleys which lie amid 
the hills bordering Lineasliire and Yorkshire. 

Outsiders may not see much ditfereace Ik* 
twe(*n having raw material and goods carried to 
the fac’torv and goods I wing taken to and from 
the linishers ; l)ut practical men know the 
differenee. 

In thelirst place, W(* have the stoppage of the 
process in mid-career, so to say. aiuJ the loss (d 
impetus entailed in making a new start. Xext, 
there are the repeated packings and unpackings. 
Add the accidental delay.s, entailing s(»metimes 
the loss of a day (»r more, and you have a fair 
idea of the disadvantages the I^H^ds felt -maker, 
w'ho sent his goods to In* dywl and printed in the 
Rossendalc Valievs, hatl to c( mbat. 

As a rule, only one carding is given felting 
wools, and the sliver-forming apparatus is con- 
spicuously aljsent. Instead, the carded wcmiI is 
drawn off in the tilmy w^eb made by the doffing 
blade and wound round a roller. Felt w(m» 1 
never takes the form of a thread, not even such 
a remote semblance of a thread as a sliver. 

Felt Wools. For making heavy felt.s and 
carpeta we use large quantities of the short, crisp, 
and deeply-serrated w'ools of the East Indies. 
Carpet manufacturers of all classes find these* 
w'ools almost indispensable ; carpet weavers, us 
well as carpet felters, use them largely. Looking 
only at the low counts to which they can lie 
spun, the incxj^wrienced buyer might exficct to 
buy them at hi.s ow'n price, but the matket 
quickly clears his mind of thnt delusion. Harsh- 


ness IB certainly a characteristic of the Indian 
wools, and partly on that account, portly on 
account of the corat>arative eostlincas of the 
material, it is stddom used pure, except for 
sfH^ual pur(K)ses. S<ime of the home wtmls, such 
as Highland, Blaekbiee, and the eoarw'r l^ieea- 
ters, make a very gmxl mixtun* with them, for 
either felts or carpet yarns. Nearly all the 
British wo(ds felt well, and may Ih' us(h 1 pure 
or mix(Hl. ueeonling to the kind and quality of 
wool felt dt'signcf!. 

We art' aUjut to touch on a matter regardetl 
with some bitternws by many felt-maki'rs. and 
even resenti'd as a false imputation, though we 
have not Iwen abU* to discover any nuison for 
the feeling, nor any felting establisliment wlu're 
the imputation, if such it be, (‘ould Iw truthfully 
deniwl. Roughly put, the fact is that felt- 
makers utilise wools found unsuitable by worsUnl 
cloth manufacturers. This may sound a little 
harsh, but look at the facts. Weavers of high- 
class woixteds. broadcloths, and sergi's (ninnol 
utilise th(' iiigher sorting niimlxTs (»f evtm line 
merino Heece.s. From No. 1 1 to I4 the wool 
is absolutely usele.ss to them, and yet it is g(KKl 
and d(‘ur wool, ust'ful in its way. What ean 
they <lo but sell it, if tlu'V can find a market ? 
'riie wool is sold, and it is bought by wise fell 
makers, who have line felts to imike. 

Noila. 'riiese wools are specially remark 
able for high h'lting (piality - - that is to s.iy, 
the material is iK'ttt'r than even th(‘ wo(»|,n 
designated the raw mutiTial of the felt maim 
faeturer in tlu* wool markt'l. But this does not 
wholly deserila* the d(‘ht (»f tlu‘ felt induKtry t(» 
worspsl manufacture, in studying the eomhing 
proeesH, we saw that a refuse called noils was 
left after the silver had U'cn forriu'd. This 
nmiinder was carefullv collected, not only to 
cltNir the eomhs, hut for (»ther fuirposcs. We 
lasitale to eall luals n fuse, t hough rejected. 
'Phe W(»ol had already Imcu selected hy eX|MTts 
and put in the class of iitu* eomhing wools ; hut 
these tihres were reject (sl for one fault only--' 
ric., shortness, (’oinparat ively little ru^il eomc*s 
int(» tlu* ojM'n market ; as a rule, it is either 
utilised in another department (»f the bictory 
or HUpplted by e(jntr«iet to a woollen cloth, a 
hosiery, or a earjH't manufa('turer, if tlu* felt 
iiiuk(*r is not smart en(»iigh to pick it up. 

Perhaps the fact which felt muk(TH most 
ilesirc to conceal is the function the industry 
plays to the sorting depart rnents of the woollen 
factories. There are certain parts of the tieece 
which it would not pay to spin into yarn, but 
w'hich make good felt. 'riu'Si* wools are tlu*re 
fore bagged and sold to the felt- maker, but W( 
(ran sec nothing derogatory in that. On lh( 
contrary, wc think it a noble act to make gcxal 
felt out of what were otherwise w'astc material. 

Preparatory. In felt manufacture the end 
of the proces.s is desigruxi from tlie larginning. 
Whatever may lx* the product' aimed at— -habit 
cloth, blanket, car|x?t, or pa farr- making felt- 
w'heri we .sfdect the wool from the stores, w'(* 
have it in miruL ar.d make the sele(.*ti(;:i acfonJ- 
ingly. Onee the.* process has U^gun, therre i 
r;o turning Ijac’k, no corre^rting of ernu*, except 
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at great coni of time, labour and thought. If wools already 
prepanHj, such as noils, are included in the selection, they 
are sent on to the mixing room, there to await the prepara« 
tion of the raw fibres, llie latter are put through the 
M'ouring, drying, opening, burring, and teasing machines, and 
arrive, white and fluffy, at the mixing room. Thin layers of 
ea(;h material are pilfnl horizontally alK)ve eacih other, forming 
a stack ; then the whole is rakc<l down vertically into a heap. 
Now it is ready for the carding machine. 

Felt Carders.# (Wding wool for felt differs in no 
essential reH|ioct from the carding in any other wool factory. 
Indewl, it would Is^ quite good practice to take the wool as 
it comes from the first card t, or scribbler, of the IwchkI cloth 
manufjudurer, and make it inti> felt. But felt factories are 
usually individual establishments, devoU^d to felt alone, and 
the machines nat urally tuk<* s|H*cial forms. The carding engine 
of the felt -maker is gcniTally larger than the ordinary wool 
carder, and cqiiipixHl with a greater numlM*r of workers and 
strip|M‘rs ; snmefimes, too, the card-Us^th are more widely 
set, and do not slant so sharply. 

Limit to Carding. There are two reasons why wool 
designed for felt should not Ik* ptit through a severe (‘arding 
process. First, the keen teeth of the fine finisher card are 
apt to tear away the imbrications, or serrat ions, so precious 
to the felt-maktrr. Secondly, the parallelism aiiiu*d at in 
the higluT carding luocesscs is not to.be greatly de.Hi red in 
felting. Of course, we want all the knots and snarls and 
little mats to Ik* tak(‘n out, and as much carding as may 
Ik* nece.ssary f(»r that purpose* must be- carried through. 
What amount of carding is neede’d for any |)articular batch 
of W(K)1 is a purely practical (juestion, which can be settled 
only on the spot and in view of the stuff itself. In thinking 
(Mit that <|U<‘sti(»n, the worke*!’ should bear in mind that the* 
lineness of the* felt is primarily determined by the fineness 
of the* wool of which it is compos«*tl, and additional treatment 
affiKds the ultimate result very little. You cannot retim* 
coarse wool by fim* carding ; you are more likely to injurt* 
it and reduce its value. 

Scutching. The mi.\ing of the tibn's may not have lx‘en 
thorough, and we may wish to give a firmer consistency to 
the wool before laying it on the felting machine. To obtain 
a finer mixture and bring the fibres closer, we have adapt(*d 
the scutcher to our neinl. In its main structure this mai'hine 
is simply the cotton scutcher, but it has several features of 
its own. KcikI end and delivery end are singularly alike in 
apfHuirance ; the reason is that mc feeii laps and rweive 
lafis. The tilmv laps are taken fix>m the carding engine 
and hung in tiers of four in front of the feed-rollei*s, of 
which tliere are two |mirs. the swond pair running faster 
I ban the first, or outermost, pair. Being thus draggiKl, 
th<* wool is torn asunder, and delivere<l over to the 
l)eaters n'volving within the luachino 
over the slantiHl or curved grid, 
dropping out the remaining dust and 
rubbish, rnderneath strtHches a mov- 
ing lattice. incliiHHl up towards the 
lapping nailers. Blown flat upon the 
lattice* bv the exhaust fans, the wool is 
carritKi forward to the lapping rollers, 
similar in a^dion to those of the cotton 
scutcher, but revolving more rapidly, 
or, being larger in circumference, having 
a quicker surface speed. The object of 
the lap machine, in the pivsent instance, is to draw o.it the 
wool to its former fineness, but in a firmer form. At the end we 
have again four webs, or laps, but thinner and less transparent, 
l>ecau8e the fibres have been pressed more eloselv together. 
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MmiUnc the Finest Felts. This methoJ 
produces the very finest of felU ; tho^‘ laps could 
be formed into felts as fine as the finest calico. 
It is not often we are called upon to make felts 
of that quality, however. But the scutcher, or 
bat engine^ as it is named in the felting; trade, 
can be adjusted to form laps as thick or as thin 
as may be required. Lower the speed of the 
lapping rollers by a half, and we get a lap «Hjual 
in thickne.<w to two of the four fed in at the 
iK^ginning ; make the speeds equal, and the lap 
will be equal to all four put together. Add t(» 
the number of carded laj>s, and tlie thickness will 
be greater ; slacken the draft of the lapping i oilers 
till it becomes negative instead of fKisitive. and 
the lap grows corresprindingly thick. 

The Common Batt Frame. We have 
already hinted that pr<*s( nt-dav j»raetiee tends 
towards shortening th'* felting proeess. In 73 we 
show' one (»f the lut<*st methods <»f forming what is 
ealh*d the “ batt, " or thiek she#'* to Im* felled. 
By this metluKi, the wih) 1 is forintd into « sliver 
on th*‘ HCM'ond eard'T, and run direct on to the 
batt-forming frame. From Ih' seribbler. the 
w<M>l I'omes on t<» tlie feed sheet .A j»f the 
second carder, and pjissing through, etmies out 
on the dofiing r(il!(*r. H. t<i Is* formed into tlu* 
sliver (’. Hound the rollers of the batt frame. 
E. runs ail endless <*anvas web. I ). driven from 
the carder by the ls*lt F. rfHin the web the 
sliver travels round and round, gat luTing layer 
on layer, till a thick sheet is foriiu'd and wound 
on the rollers. ( i. whence it is made into the roll, 
or hntt. H, and ready for the felting machine. 


Felting. .Anybody can make a pitna* of 
felt. Take a handful of diunp wool, spread it 
out in a thick layer on a iKiard. and kneiid it 
together with the hands. .After a short time, 
the fibres whieh were formerly a loose mtiss 
will be found combined into a fiat cake of w(s>l 
more or less coherent. By diligent practice 
and expiTinient . careful olist'rvation of the 
manner in which the fibrt^s act under th«* rolling 
pressure of th<* hand, and aetjuirement of the 
deftness in adjusting the pressure nfH*ded, one 
might make a piece of real felt. Our privately 
mi^e felt would not lx* of much use ; but the 
experiment is useful, as teaching the primary 
basis of a very im|K>rtant industry. Advance 
a step further. 7'he early felt -makers used a 
mallet and a piece of raw hide in the following 
w'ay. Spreading the heap of washed wool on a 
flat stone, and covering it over with the hide, 
the folter beat upon the wool with the mallet. 
The hide gave an obliquity to the strokes, which 
the w'orker aided by giving it a rolling move- 
ment. Between the strokes of the mallet 
and the rubbing movement, the wool was 
spread flat and wrought together in quite a 
wonderful manner, forming an even piece of 
cloth. We have no need to go back to such 
primitive methods ; our wool is already formed 
into a fine, flat web ; but our aim is just 
the same as that of the early felt -maker with 
his stone, raw hide, and mallet, and if he could 
produce good felt, as he did, surely we may 
nope to achieve that purpose too. 


A Simple Meclflne. One of the simplest 
machines in the felt factory is the water felter. 
A shallow' tnuigh, nearly full of warm water, 
heatt»d by steam coils laid along the bottom, 
forms the main liody ot the moc'hine. .At one 
€'nd are the fwHi rollers, and geartsi within the 
sides of the trough are tw<» sets of rollers, the 
under S€»l lieing wlufily submerginl in the water, 
and the iipjxT set merely toaehing the surface. 
The siihmerpHi rollers are hollow tin or ('ofUKU' 
cylinders, fillet! with steam, and tlio.se alM)v't« 
are heavy woikI rollers It is important to note 
the relative' |H»sil ions of the rtfilei's, 'Phe upjxjT 
set dt» not he direct Iv alM»ve the hover set. but 
each wiMKlen rolh*r rests bi'twen'ii two cylinders, 
touching the sides rather than the to|>s of the 
(‘vlinders. 'Phe gearing of the rollers Is als(» 
pwuliar. The sockets of the s}»indles are 
movahh*. and gearetl on an eeeenlrie apfairatus 
whieh imparts to them a backward and forward 
motion. Naturally, a roller slung ou thesi* 
sockets is iMUind to have a trails versi' action, 
no matter at wliat speed it may Im’ run. 'Phese 
.are the main b*atiires of the machine, and, 
having g(»t a fair notion of the struct lire and 
mf'chanisiii. w«‘ are rc.wly to work it. 

Working the Water Fetter, 'Phe web of 
wool is slung on the end of the machine, and 
the end gently led forwanl hy the endleHs web 
of canvas. falL cm a cylinder, whieh iKMvrs 
it round to iuc<*t tin* heaxy wooden roller 
revolving on the inner side of the cylinder. 
Holler and cylinder turn in tiu' samt' dire<‘tion, 
hut the motion is slow, and tlie> up|V'r rollers 
have a t rails versi* action, eaused by the os<*illa- 
ting sockets on which they are slung. The 
revolutions of the rolh'is draw' thi* canvas web 
and th<* wool forward on to the next cylinder. 
The w'Of)) is not only h<‘hl tirmly and presstnl by 
the cylinder , hot the owillat ing movement rulw 
the fihrf'H together, eausing thmii to comhiiie 
in the chMcsl unity. 'Phe warm water, hy 
softening and slattkening tin* fihies, causers 
them to cling together, and aids in the felting 
proeess, 'Phrrnigh from thns^ to six pairs of 
felling rollers the w(H)I passes, growing firmer 
and more eonMislent. and what was once 
a soft w'eb issues a fine, solid pi<»ce of f(dt. Few 
manufacturing proewses are so quickly effective 
as this. No matter wiiat has yet to done to 
it, this is a veritable fabric, and might well Ui 
worn as a blanket by an Indian, or um^d as a U*d- 
mat by any civilised jierMon. it is cloth. Wound 
on to a beam through squcM^xing rollers, which 
press out the water, the felt is now ready for 
further treatment. 

Though a very Hini|ile machine, some care is 
required in the working of it. For one thing, 
felts are not all of one tliickness, and the setting 
of the cylinders and rollers determine w'hat 
thickness the felt is to be. Another fa<^t to be 
noted is that wools have a limit to their capacity 
for refinement in felting just as in yarn. Indian 
w'ool cannot be spun to a higher count than lO’s 
and produce sound thread* ; neither is it wise to 
attempt producing a very fine felt with that wool. 
The felt-worker may be led to fancy ho does not 
need to study the yarn cajiacitios of wool, but 
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this » a miAiake. Th^ name 
principle governH all fabrics, 
whether woven or felted. The 
wool whirrh spins to a high count 
of yarn will also felt into a line 
c loth — that is, if it be* a felting 
wool. 

Roller Felting Machine, , . , 

Fig 74 shows the sid'^ elevation of 1 ^| 
a roller felting machine of the 
most modem eonsiruciion. In j !T 

this machine there are bottom 
rollers of iron. A A. as wc^ll as 
Htcvira-heated cofijHT cylir.dorH, 

BB, tOHuj)fK)rt the wtKjden rollers, 
pr.'ssing down upon the wool, 
which is Ixjrne on the endlesn 
shmst, I), passing through the 
water trough, K, and lietwwn lh<* 
two sc^ts of rollers. One of the 
e(!(u*ntrie sliafts is (l‘*notc‘d by FF. 
and the eceentrie.-i at the end of 
each rollc’r are shown l»y OfJ. 

(’ontrollcfl hv two rtillcrs. tlie 
sheet H (IcMccndH into the machine 
l»t*sid'* tie* driving pulh'v, .1, along 
the endicHM weh. I), through the 
felting rollers, emerging as felt 
at K. 

Table Felting Machine. 

Holler belting produces a disturb* 
ing effect ujHm the wool. 'Po 
obviate this, a flat tabh* felting 
machine, known as the Bywater 
A Bc^anlatids patent has lK‘en brought 
into use. Tlv jirincufiai feature of the 
machine is the flat felting apparatus. 

It is comjKmed of two filates, which an* 
wrought upon the felt in an effective 
manner. Over the trough of a long 
maeliine is placed a fiat, steam dieaU'd 
table, and almve it, Hc*t so as t<» work on 
whaUwer may Ik* on the surface of the 
table, is an iron plate, to which lateral 
and transverse motion is given. From 
76 a good general notion of tlie work- 
ing of this machine may Ik* gathered. 

As many as six Imtt sheets can be 
felted on the flat table felting machine, 
though only one is shown at H. Be- 
tween each layer of w'ool a canvas 
shcH^t, A, would bo put to 
keep them separate. But here 
we have the felt being formed 
into one thick fabric. Over 
and under th<* tables, an 
endless web, D. is run 
through the trough of water, 

E. The first table, B, first re- 
eeives the wool on to its 
steam -heated and moist sur- 
face, and then, moistened and 
heated, the sheet passes on 
to the hardening table, C. 

Above the tabto is the 
hardening plate, F. By 
means of the pulley, L, the 
plate is raised or lowered, 
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and the transverse and lateral 
motions are given to the top 
hardening plate by the eocentries, 
(»G, and the connected levers, JJ. 
K is the driving shaft and 
pulley for the top plate, and M 
is the pulley which wunds up the 
sheets. The action of this 
ma'*him* is alternate and auto- 
matic. WTien the felting has 
continued for the pr«*arranged 
time, the top plate lifts ; the 
f(‘lted |>ortion moves onward, and 
a fresh portion of halt comes into 
place to Ik* fell'd. As soon as the 
fresh piece is measured out, the 
lop j)late descends, and the felt- 
ing iK’gins again. In this wav 
absolute* uniformity of texture is 
*<ecm‘ed. 

Sulphuric Treatment. 

Low-elas-s fdts are Hometimes 
mixed with flax or other vegetable 
Hbr(*s, hut the higher grades are 
made absolutely free from all such 
matters. Even very good wools, 
as we know, are not always 
wholly free from burrs and other 
vegetahl ‘ matters. In very fine 
fells, espei'ially those* which are 
dyed, t he presence* of even 
minute burrs would be highly 
im (Oiv<*nient. To render that 
accident impossible, the felts are 
subjected to a bath in a weak 
.solution of sulphuric acid, lliis 
process, while mechanically 
simple, calls for the utmost 
cart*, because one of the actions 
of sulphuric acid, if left un- 
checked. is the destruction of 
the felting pro|>erty of wool. 
The solutions supplied to the 
trade, however, and the methods 
which have be<*omc traditional 
in practice, render that danger 
almost non-existent in the hands 
of the careful worker. Taken 
from the bath, the felt is tho- 
roughly cleared of the acid by 
washing, and it is then in con- 
dition for further preparation. 

Carpet felts, felts for linings, 
for builders, and many other 
industrial and domestic purposes, 
are allowed to retain their 
natural colour. Carpets, draperies, 
habit cloths, and all the higher 
classes of felts, are variously dyed 
and printed in colour and pat- 
tern. [See Dyeing ; also Cauco 
Pbintinq.] Felt is finished in the 
same way as many other fabrics. 
The methods and machinery used 
in the finishing of textile fabrics 
are studied in a later stage of 
this course. 

ConliiHtad 
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Methods of Preparing, and Ingredients for. Various 
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Puddings and Sweets, Savouries, Saucei, and Salads 
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PUDDINGS 
Winchester Pudding 

Ingredients. Throe «*unoeH of rioo, one pint of 
milk, H quarter of a p<*uiul of raisinH. thr«H> onnres of 
candied peel, two eg^H, two ounetM of Huei, a little 
lemon rind, a dust <»f nutmeg. 

Method. Wash the ria* well, put it in 
a pan with the milk, and let it etsik very slowly 
(with the lid on the f)an) till nil the milk in 
absorbed. Stone and chop the raisins, alst» chop 
the ix*el and suet. Mix all these ingrtNlients 
together, and add the sugar, rind, and nutmeg. 
Have read^’ a butteml laisin, put in the mixture, 
cover it with a piece (d gn*as<*d ]>a|x»r, and steam 
it gently for two hours. Turn it on to a hot 
dish, and serve with it any nie<* sweet sauce. 

Apricot Cream 

iNOKKluhNTS. Hulf A j lilt of creiiiii, half n piio of 
afiricot puree, one ounce of leaf gelafiiie. om* tensp<ioii- 
fiil of h'liioii juice, a liHh* i‘'lly, two ounce** •*f chkIoI' 
sugar. 

Method. Hinse out a prt^tty mould with 
<«old water, then coat it all over with clear wine 
or lemon jelly. Rub the conUmts of a small 
tin of apricots through a sieve. Melt the gela- 
tine in a gill of water, then add to it the sugar 
and lemon juice. Whip the cream till it will 
just hang on the whisk. Strain the gelatine. 
eU’., into the pun*e, and lastly add the cream, 
stirring it in very lightly ; if liked, add a few 
dro{)S of cochineal to it. Pour it into the mould, 
and leave it till w*!. Then dip the mould into 
tepid water, shake it gently, and turn the 
eream on to a pretty dish. 

Peat'hes may Ix^ used insh^ad of apric’ots. 

Fruit Tart with Short Crust 

INUKEDIE.NTS. Tw«> pouiuls <»f pluillS, f(»UI 
Hpennfuls of sugar, tlirin* tableHp<.(»iifuls of water, 
half a pouiul of flour, six ounces of hutt«‘r, Innl, or 
tlripping, half a teaspoouful of Imkiiig-powder, a 
pinen of salt. 

Method. Wash and stalk the plums, 
half fill the pic'dish with the fruit, then put in 
the sugar, and lastly the rest of the fruit, piling 
it up as it will sink when ctxiked ; pour in the 
w^ater. Sieve together the flour, salt, and baking- 
fK)W'der ; next shred and rub in the btitter. 
then add enough cold water to make it into a 
paste. Roll it out on a floured Ixiard to the 
shape of the dish, but slightly larger. Cut ofl u 
strip the width of the lip of the dish ; wet 
the pie-dish, put on the strip of pastiy% brush 
that with water, then put on the lid, pressing the 
edges together. Oimp the edges neatly. Bake 
the tart in a quick oven for about three-quarters 
of an hour. 

Any fruit may be used in the place of plums, 
but the amount of sugar must be varied accord- 
ing to the kind of fruit. 

Plum Pudding 

iNOmjBDiENTS. Oiic and a half jMiunds of clmpiied 
beef auet, owe pound of breadcrumbs, one pound of 
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curruiitK. •»m* pound of rui'tiii^. one poniui of MultHiiiiH. 
one pinitul of mixiHl ptM*l. t»iic p(mnd of brown Hugar, 
lialf A pound of almondH. a quart im' of a pound of eorn- 
flour, two iiiitimyH. four lemon**, ten ‘'gg**. one gill 
of brandy, ont* gill id milk. 

Method. Clean and pivpare the fruit, and 
chop it finely. Mix all the drv iiignnlit'nts 
ttigethor. B<*at up the t‘ggH, mhl the hramly 
ami milk, anti stir th<*Ne into the <lrv ingnKlients. 
mixing tlu‘m well. Put th(‘ mixturt' into well 
hiittertxl moulds, and cover them with sealdtMl 
and rtourtHl elotlis : put th<*m in a pan of fast 
tsiiling water, and let them Util steadily for ten 
horn's. KtH^p them in a cool, dry i»laee till they 
are rtupiinxl. 

Orange Fritters 

I 'I* wo *>r tbri*** orMiiger*. caaioi Miigar, 

lour ounc«*rt of flour, oin* gil) of tcpnl wal«*r, oini fablt*' 
•*pooiifiil *»f Mtilad *‘il. tbc nbite- of two I'ggH, li pinch 
«»f Halt. 

Method. Sieve' together the tloiir and salt. 
Make a hok' in the middle of the flour, and stir 
into it smoothly the oil and water. Beal Iht' 
whitt'H of the t'ggs to a stiff froth, and add them 
lightly to the liatter. Ix't llu* battiM* stand 
while the oranges art* U'ing prcparetl. IN‘cl 
them, n'lnove all the* pith, and divide them 
into sipfX'ts. Have retwiy a de<‘p pan of frying 
fat ; wht*n a bluish smokt* rises from it dip the 
sipfX'ts of orange in the hatter, and th(*n drop 
them into the fat, and fry them a pretty golden 
brown. Drain them well on pa|M*r. Sprinkle 
over them castor sugar, and serve th(‘m piled 
up t»n a lace pa|M*r. 

Any kind of fruit may Isi uwtl, such as apples, 
apricots, or |x*aeheM. 

Pineapple Souffle 

I vuiiElUK.NTM. 'riiroo fuinccM of flour, two ouiu'oii 
of butter, hiilf a pint of milk, tin* y*»lkH of tbri'ceggM 
Htid the whitcrt of four, tliriM- ouiicch of tinned pine- 
apple. 

Method. Melt th<* butter in a pan. stir 
in the flotir snuKithly, add the milk, and 
stir the inixtuie over the fire till it forms a ball 
in the jwvn ; then add to it a desserts | hk)h fill of 
plnt'apple syrup, and stir if over tlie fin* for a 
minute or tw'o. Then separate the yolks and 
whites of the eggs, add the yolks one by one 
to the mixture, wiih the sugar, and the pineapple 
cut into neat dice. Whip the whites to a very 
stiff froth, then stir them very lightly inb) 
the mixture. Pour it into a hutt4»red souffle 
mould, which has a band of butU^rcxl paper 
tied round it coming four inches above the top. 
Lay a piece of hutt€ired paper across the top of 
the liand, and steam the souffle gently for one* and 
a half hours. Then turn it out, and pour round 
the pineapple syrup, which should first be made 
hot. 

Ginger souffle is made in the same wr*ay. 
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Wine Jelly 

iNUBKiHicvm One And a quarter pintfi of hoi 
water, fialf a pint of eherry, half a pound of loaf 
auB’ar, two ouneeM of leaf eelaitne, fihellfi and 
whiten of two three letnonn, onwinch of cin- 

nafnon. 

Method* Put all iho waf er, wine, Kugar, 
and cinnamon inf o a clean, bright Htoel or enamel 
pan. Parc fhe Icmona thinly, a<ld the rindn and 
the Htrain(‘d juice to the other ingrcdicnlK. 
There Hhoiild he a quarter of a pint of juice. Next 
put in thegelatine, and InHtly wunh the egg HhellH, 
crunh them nmall, and iwld them ; whink the 
whiten of the eggn HiifllY, and add them alao. 
Put the pan over the fire, and wliink with an 
egg whink till the eontentn begin t(» boil. 
Take out the wliink and let the mixture boil 
up to the top of the pan. Draw the pan to 
one Hide, put on tlie lid, and let it nettle 
for ten minuloH. W'hile it in nettling, turn 
a ebair tipnide down <m tbe^ kitchen table, 
lie a <*Iean glaHH-elotb to the legn, pbice a 
banin und<T the elotli. J*our noine boiling water 
through tlieelotb to beat it ; empty it <»ut of flie 
biiHin, then gimtiy pour the jelly into the elotb. 
When a little h^m lun throiigli, nlip another haniri 
in the place <»f tlie lirMt, and put the jelly back 
into the cloth to re-Hlrain it. Continue re* 
Ht raining it until it in quite ch^ar, then p<»ur it 
into a mould which Iulh firnt heem rinned out 
with htiiling water then with cold. If liked, the 
mould can be net with any kind of fruit. 

Apple Amber 

I N<inKi>iKN‘TS. T\V(» potimlH (»f 
of J)onv’iurn Htiuiir, IIk' rind <»f three e^.r„, 

an ounce of ciisioi* Hugar, u «(unrler of n pouinl ot 
any kind of piiHtry. and norne ^IneO cherrieK. 

Method. Pet'I, core, and hIu'c the apples, 
put tluMH in a Maucepan with the .uigar and the 
gratcil rind of the lemon. l.i<d them ntew' gently 
till they are ttuuler. then ruh them through a 
Hieve. Poll out the puHtry und lay a nlrip of it 
round the top of fhe pie dinh, having first 
hruHluMl the dish with a little water. Separate 
the ynlkn and whites of the eggs, beat up the 
yolks, then add them to tin* applt* pulp ; 
)our this miNture into tlie dish; ornament the 
lorder with little stars of pastry, which shouh! 
be brushed with water hefore being laid <»n. 
Uake it in a moderate ovi*n for about fifteen 
minutes. Meanwhile, beat the whites of tin* 
eggs to a very stilT froth, heap it up roughly 
«»ver the top of the pudding, sprinkling it as you 
do HO witli castor sugar. Decorate it with a few 
glace eherru‘s. Put it in a eool oven till the 
meringue is set and just slightly tinted. 

Banana Triflo 

Inokkdiknts. Kight luumnas, eight sponge cak«'s. 
on© lemon, half a pint <»f eroatn, half a pint of milk, 
two eggs, castor stigar, raspberry jam, angelica, atul 
a few’ gla€H> cherries. 

Method. Pt>el the banamvs and cut eat'h in 
four. Cut each cake in four, and make the pieces 
up into little sandwiches with the jam. Put the 
milk in a pan on the fire and bring it to the boil ; 
beat the eggs, pour the milk on to them, sweeten 
the custard to taste. Pour it in a jug, put the 
jug in a saucepan with boiling water to come 
halfway up it. Stir it over the lire till the 
custard thickens ; it must not boil or it will 


curdle. Let it get cold. Put a layer of the cake 
in a glass or silver dish, pour over some custard, 
next put a layer of bananas, then a little mted 
lemon rind ; then more cake and custard, and 
so on till all the ingredients are used. The trifle 
should be as dome*<>haped as possible. Lastly, 
pour on the rest of the custard. \Miip the cream, 
flavour and sweeten it to taste, then heap if 
roughly all over the trifle. Decorate it prettily 
w'ith glace (rherrios and shreds of angelica. 

Peaches, apricots, pineapples, or oranges may 
be used in the same w'ay. 

Meringues 

iNCiRKOiKNTH. Tli« whito of four eggrt. half a pound 
of cantor Kugar, ( ream, ami a little naiad oil. 

Method. First, prepare the board — if you 
have no special one, use an ordinary pastry one — 
brush it over slightly with salad oil, then cover 
it w ith a piece of foolscap paper ; brush this also 
over with oil. Separate the yolks and w’hites of 
the eggs, putting the Whitt's into a larg'* basin. 
Sieve half a poutid of fine castor sugar. Whisk 
the w'hites of th** eggs to a very stifT froth, then 
st ir in tlie sugar as quickly and lightly as possible 
with A w'oodt'u spoon. The mixture ie now' ready 
for shaping. (‘Iioose two dessert spoons the 
Slime hize, fill one with the mixture, then with 
the other scoop it neatly out on to the prepared 
board. They should have an egg-like appearance. 
.Vs thc'V are shaped put them on tin* board an 
inch from <*ach other Put the board in a very 
c(K)l ov(*n for them to dry slowly ; they must be 
only tinted the palest straw' colour. They will 
probably fake aliout an hour. Lift tbeni'ean*- 
fully ofT tb(‘ hoard with a knife, turn thmn over, 
press tin* soft part inside the shells very gently 
with tin* fing(‘r. Put a clean piece of paper on 
tlie board, put tin* meringU(*H on it with the 
und(*rside uppermost and dry t hat also. They are 
then ready. Tliey will keep any length of time 
in a tin box. Do not put in the cream till just 
before they are wanted. Whij) the cream Htiffly, 
flavour and sweeten it to taste, fill each half, 
then press them together. Pile thorn up on a 
glass dish and serve. 

PancaKes 

Inurkoiknts. Four ounces of flour, half a |iint of 
iitilk, one egg, a quarter of a teuspoonful of salt, one 
lemon, lard fi»r frying. 

Method. Put the flour and salt in a basin 
and mix them well ; make a hole in the centre of 
the fltmr, pour inf wo tablespoonfuls of milk and 
the egg. and stir them with a wooden spoon 
round and round. Add more milk, until all the 
flour is mixed in and half the milk is used, 
then beat it well with a wooden spoon till the 
surfiwe is eovereii with bubbles ; next add the 
of the milk, and, if possible, let the batter 
stand for an hour. Melt about two ounces of lard 
in a small pan ; have ready a small frying-pan, 
|K>ur about a teaspoonful of the melted lard into 
it. and when a faint smoke rises, pour in enough 
batter to thinly cover the bottom of the pan. 
Pry till it is a golden brown underneath, sha^g 
it gently now and then to make sure it is not 
sticking, then toss it over and fry the other 
side. Slip the cake on to a piece of sugared paper, 
taking care to lay the side that was first fried on 
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the paper. Shake over a little castor .^iigar aiol 
a squeeze of lemon juice, roll up the pancake 
neatly, and keep it hot while the others are 
being fried. Serve them as quickly posnible 
garnished with slices of lemon. 

A Salad of Fruits 

Inobediekts. a small tin <»f apruotM or pcacliOH, 
a small tin of pineapple chunks, tnn'o Imnatuis, two 
oran^s, )ialf a pounu of black grapes, one ounce of 
pistachio nuts, the juice of a lenii*n, < nKtor supir to 
taste, <»ne small bottle of white wiite. 

Method. Peel and .nliee the bananas, peel 
the oranges, and scrape otT all the pith ; tln‘ii 
divide them into sippets and cut each hij)pct 
in (wo or three pieecK. t'ut the pincapjih* and 
apricot into dice. Blanch, shell, and slirt'd 
the })ista(‘hio nuts. Put all the fruits in a salad 
bowl, strain in the lemon juice, add the wim* and 
sugar to taste. C'over the bowl, and let the salad 
stand an hour. Serve it as (‘old as po.’.sihh*. 

In summer leave out tint ])in(‘iippl(‘ and add 
instead a quarter of a poundeachof raKpb(‘rries. 
red currants, strawberries, and cherries. 

SAVOURIES 
Croutes h la Parialenne 

IvoREDlKNTS. A niimll jar of (Jcnmin ca \ m re. 
^reen huKcr, un<“liovv butter, t\v(» or three '•licoM of 
bread an ci^lith of an inch tbiek. 

Method. Stamp tin* br<‘ad into srimit 
rounds with a plain cutter, tind fry tlu*m a pretty 
tfoldcn Itrown in butter. Ud them get coUI. 
.Vext, arrange a sinull licap of caviare in the 
centre of each round. Pipe round it a border 
of anchovy butter, and lastly, round the edge of 
the crouton, pipe a border of green butter. 
Arrange the croutons on a lace paper. 

The anchovy butter is mnd(‘ by mixing together 
two l>oncd anchovies, two ounces of butter, and 
a dust of cayenne. Tht'sc are rublM*d through a 
sieve and coloured prettily with a few drops of 
anchovy essence. 

Green butter is made by lM)iiing three handfuls 
of spinach, draining it well, and pr(*ssiiig it 
through a sieve; the fluid is then mixed with 
two ounces of butter, a teaspoonful of chopped 
parsley, and salt, pepper, and lemon juice to 
taste. It should l>e a pretty shade of green. 

Stuffed Olives 

Inuredienth, Slices of white hreucl, ii niimll 
hottle of stoned olives, urichovy paste, Hiieh<»\ y butter. 

Method. [For anchovy butter see ('routes a 
la Parisienne.] Stamp out small rounds of bread 
w'ith a plain cutter, and fry them a pretty brown. 
Let them cool, then spread a thin layer of 
anchovy paste on each crouton. Place a stoned 
olive in the centre ; fill the centre of eiu’h olive 
with some anchovy butter, and put a neat 
border of it round the edge of each crouton. Put 
a tiny sprig of parsley on each olive. .Arrange t he 
croutons on a lace paper. 

The croutons should be about an inch and a 
quarter, or less, across. 

Hateleta de Fromage 

iKOREDtEKTS. One ounce of semolina, half a pint 
of milk, salt and pepper, two yolks of raw eggs, one 
ounce of Parmesan cheese. 

Method. Boil the semolina in the milk till 
it is thick enough to stand alone, season it with 


|H‘p|H‘r Mild salt. 'Phen add lo it vhe yolk.s 
of two ;*ggs and the l*armesaii el»eese : stir tin* 
mixture over the lire for a luinutt' or two to cook 
the yolks. St>read the imxture on a plate ; it 
should Ik‘ half an iiudi thick. When it is cold, 
stamp it into round.H, with a vwWvr the size of a 
shilling, (‘lit half a pound of (Jru\ ere clu*esc int(» 
rounds the same siz.c', ]>lace th* sr rounds alter- 
nati'ly on a short skewer. U'ginning and endinu 
w ith the clieese ; tluMv sluudd U' thre«‘ rounds of 
cheese and two of semolina <>n »‘aeh. Brush 
th(*se over with lM*aten egg. aud e(*ver them witli 
white crumbs, then fry tluMU a pretty goldi'ii 
e(*lour in hot fat. Whik' they are hot. drau thr 
^*k(‘w<M‘s out carefully Pile the luit(‘let> upim a 
hot dish, and serve them ((t once. 

Cheese Custard 

I NCIO-.UIKNTS. Two oiirives of griitt'il I'ai lorstiu 
etuM*s«\ oiH* tmtici' of virateti ( Jruvere rluM'Kt*. t \\ »> whiK's 
Hiiil tbn'o yolks i»f i'iUTl's. hmIi aioi ra> t*uno to iHslr, om« 
niul a halt ^ills of croion. 

Method. B(*al the eggs together without 
frothing tiuun. th(‘n whip the cream and add it, 
also tile eh(‘ese, salt, and etiyc'iine to taste. Be 
sparing with the salt, as sonu' eheese eontiv'ns so 
miK'h W(‘ll butter a souflh' eas(‘. and put m tia* 
mixture~il should come abiuit half way up. 
Place the eiis(‘ in a baking tin with w liter in it. 
and hak(' it in a (|uiek ov(‘ii till it is just H(‘t and 
a delicate brow II. Serve it at oiieeorit w ill sink. 

Devilled Prawns 

Inohi.ioi NT". I'u o or I c|o/,e»i prawiiM (aet ord- 
iitg to hi/.o), ti litllt' (loin , rii\ eiino, two I oiis| uioitfuis 
of eloippiMl |mr‘'ley. 

Method. Slu‘ll tlu^ prawns. 'Poss tiu‘m 
lightly in the flour. Ptit thi rn in a frying haskiU 
and shake o(V all the loose Hour. Ila\'<‘ rr‘ady a 
pan of (h‘ep iryifig fat ; when a hliiish smoke 
rises from it. plunge tlie frying basket into the 
fat and fry them a nice brown. Drain them on 
kitehen paper. Dust them ovei uilli eayeniie, 
sprinkle the parsley over them, and serve them 
on a huM* pap(‘r garnishc‘d with cut h‘mon and 
jjarsley. Sliriinps and whitebait can la* treale<l 
in the same way. 

Cheese Aigrettes 

Inokeiuusts. a «jimrter of a pt iiikI of Hour, ons 
of butter. Imlf u pint of i-old wiiO-r, tuo ej/as, 
thrw oiiia-eH of hu\ kIhIo eheoM-, ra veilin'. 

Method. Pul the flour on a tin in flu* oven 
for a few minul(*s, to dry if, llien pa.ss it through 
a sieve, l^iit tin? water and laittiT in a pan and 
bring them to the boil ; then throw in tin* flour, 
and stir this mixture over the fire until if will 
leave the sides of the j)an clean. it cool 

slightly, then add the eggs, one by one. Uniting 
them well in. (irate the eheest* finely, and add 
it with some cayenne, and, if neet^Hsary, a litth* 
salt as well. Spread the mixture on a plate to 
cool. Have ready on the fire a pan of d<‘ep 
frying fat— it is best lo wait till a faint bluish 
smoke rises from it — then take it ofT tlie fire to 
cool slightly. Now take a teaspocmful of the 
mixture, drop it into the fat and let it fry a 
golden brown. Drain it on pafKfr. When all 
are fried, serve them v’ery hot, sprinkled w'ith 
cheese. They may l»e re-heated in the oven, 
and will keep a long time in a tin la>x. 
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SAUCES 
Bread Sauce 

iNOREDncMTB. Half a pint of milk, two elovm, 
half an ounco of buitor, two tablofinoonfulN of bread* 
orumbe, one iimall onion. Malt and pepper. 

Method. Peel the onion, them Htick the 
cloven into it. Put the milk, onion, and clovea 
into a Haucepan on the fin*. While it in boiling, 
rub Mome ntale bread through a nieve till you 
have two tables p(K»nfu 1m. When the milk bothi. 
nprinkle in the erumbn ; add half an ounce of 
butter, and let it all Kimmer gently for a>)out t<‘n 
minuten. Seanon it nieelv to tante. Take (»uf 
the onion and elovcH. and Mt‘rve the Hauce in a 
hot tureen. 

Bearnaiee Sauce 

lN<iKKi>fKNTM. Four MhullotM, one (fill of white 
MHUC^e, three oiiiieeM of tnitter, half a ifill ^'f tamitfiHi 
vinejfnr, half a (fill of limit viite^far, thrcM^ ejfifH. one 
toanpoonfiil of chopped (diervil and tarra^fori. Halt 
and pepper. 

Method. (Iiopthc HhallotH finely, jmt them 
in a Haiieepan with the vinegarw. Boil thcKe 
w'ith tin* lid off the pan till they are reduced ti> 
half, then add the white Hauee [ace MelU'd 
Butter Sauce], w'hinking it all the time till it in 
very hot ; add one by one the yolkw of the 
eggM, whinking them in briakly. On no aerount 
let it reaeh boiling fK»int Next draw' the pan 
to the Hide of the stove and whink in the butter 
a little at a lime till all in used. Strain the 
aauce through a fine at miner, add the tarragon 
and chervil, reheat It very gently, then Herve 
it in a hot tureen. 

German Sauce 

Inobkdiknth. Two yolks of egjfM, a (flaiw of Hherrv. 
cantor Hiiffar to timte. 

Method. Put ail the ingredients into a 
nmall Haucepan and whisk them (piiekly over a 
slow (ire till the mixture is all froth. On no 
account must it Ik* allow'ed to boil, or it will 
purdle. Serve it at once. 

Melted Butter Sauce 

Inokkoiknts. One and a half ouiiceM of butter, 
out* oiiiiee of (lour, thrm* (piartem of n ]Mut of eitbci 
milk, milk and water, or milk and stock. 

Method. Melt the butter in a saucepan, 
stir in the Hour smoothly, then add the liquid 
a little at a time ; stir it over the Hre till the 
sauce lM)ils well and thickens. 

Having once made the foundation, u great 
variety of sauces may l»e made with slight 
additions. 

For plain melted butter, add salt and |M*p|K*r. 

For swef*t melted butter, add sugar. 

For parsh'y sauce, add tw^o teas[>oonfuls of 
ohoiiped parsley. 

For cAjier sauce, add tw'o teospoonfuls of 
eai>ers. 

For anchovy sauce, add two teaspoonfuls of 
anchovy essence. 

For shrimp sauce, add a gill of picked shrimps. 

For onion sauce, add tw’o large onions 
(chopped). 

For egg sauce, add one or two hard-boiled eggs. 


Tomato Sauce 

Ingredients. Half a pound of tomatoes, one 
onion, one carrot, a small bouquet of panley and 
herbs, a few bacon trimmings, half a teaapoonfiil of 
cornflour, salt, pepper, and costor sugar, one gill of 
stock or water. 

Method. Peel and slice the carrot aad 
onion, put these in a saucepan with the bacon, 
and fry them gently ; slice and add the tomatoes, 
also the herbs. Stir these over the fire for a few 
minutes, then pour in the stock, bring it to the 
lK>il, and let it boil for twenty minutes, or till the 
vegetables are tender. Next rub all through a 
sieve, put the sauce hack in the saucepan, make 
it quite hut. add the cornflour mixed with a 
little cold water and salt, |K?pper, and sugar to 
taste. This is a delicious accompaniment to 
chops, steaks, and grills of all kinds. 

Brown Sauce 

Inukeoiknts. One Hinall carrot, one Hmall turnip, 
one Miiiall onion, two ouneeH of butter or bi^ef dripping, 
one Hiiil u half ounet»K of flour, one pint of Htock, 
Halt and pepp(*r. 

Method. Wash and prepare the vegetables 
and cut them into thin slices. Melt the butter 
in n saucepan ; when it is quit<* hot. put in the 
vegetables and fry them a good brown. Next, 
shake in the flour and fry it a pale brown. Now 
add th<* stock, or winter with a little meat extract 
will do. Stir all together till the sauce Iwils, 
then draw' the pan to the side of the tire and let it 
simmer gently for half an hour. Skim it well. 
Strain out the vegetables, and season the sauce 
carefully. Half a glass of Marsala w'ould Ik* a 
great improvement, hut it is not necessary. 

SALADS 
French Salad 

1n(}HEI>ienth. Thrw* lettuces, one endive, a 
handful of young dandelion leaves, c»ne teaspoonful 
eueh of choppinl thyme, mint, and parsley, two hard- 
boiknl eggs, one Hinull h«*etroot, salad dresning. 

Method. Wash the lettuces, endive, dande- 
lion leaves, and parsley. Pull them into 
convenient -sized pieces. Mix them all together 
in a salad bowl, (iurnish with the eggs and 
lK*etroot, cut in slices, and hand with it some 
gfK>d salad dressing. 

Beef Salad 

Ingredients. Half n pound of cold beef, a 
Hinall lMH*troot. a quarter of a pound of tomatoes, 
two lettucw, two hurd-lNtiled eggH, a clove of garlic, 
one gill of Halad dressing. 

Method. Cut the meat into long thin 
shreds. Wash and prepare the lettuces. Skin 
the beetroot, and boil the eggs for fifteen minutes. 
Next cut the eggs, beetroot, and tomatoes into 
dice, and the lettuces into small pieces. Mix 
half of the lettuce with all the other ingredients. 
Press the mixture into a pudding basin w'hich 
has been rubbed over with the garlic, leave it 
for a few minutes, then turn the basin down- 
wards on a glass or silver dish. Give it a gentle 
shake and lift the basin carefully up. leaving the 
salad behind. Arrange the rest of the lettuce 
leaves in a border round, and. if liked, decorate 
with a few slices of tomatoes. 


Comiinutd 
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PRACTICAL SOLID GEOMETRY dbawimo 

SoHds in More Difficult Positions. Sections made by Vertical, 14 

Horiaontal, and Inclined Planes. True Shapes of Sections i 


By WILLIAM R. COPE 


Solids with Sides Inclined to Both 
florisontal and Vertical Planes 

465. A Cube, Standing on One Edge, with 
ITS Vertical Paces Inclined to the V.P. at 
35”, and its Sloping Faces Inclined to the 
H.P. AT 45°. First draw the plan and elevation 
when the vertical faces are parallel to the V.P.. 
as in 421. Turn the plan thus found so that 
hf makes 35° with X F, and project to meet the 
parallels from a'h'c/d' for the elevation. 

464. A Cube, when the Plane of One 
OF its Faces is Inclined to the H.P. at 35 \ 
AND AT Right An(jles to the V.P. Draw the 
plan a BCD when the culie stands with its 
face in the H.P., and project the points of this 
facA^ to A*y. Draw a‘C at 35° with the H.P. 
(t.e., with A’ F), and rotate B' and C* into it, thus 
obtaining V and c\ Draw perjjendiculars to 
a'c* at a\ b\ and c\ making them each ecpial to 
BC (an edge of tlie cube). Join e' and g\ which 
completes the required elevation. Draw pro- 
jectors from a\ h\ e\ f\ g\ to meet horiKontals 
from a, B, C, and D, for the requirtKl plan. 

Additional Projections from the 
Same Plan. Verj^ often different views of 
an object from other standpoints are necessary 
to explain its true form, ^ese news mav Ik* 
easily obtained ly changing the position of the 
intersection line A F instead of drawing a fresh 
plan; and much time and lal)our is thereby 
saved. Problem 468 might l)e solved in a 
similar manner as explain^ in 466. 

466. A Rectangular Prism with a Square 
End in the H.P., and One Face Parallel 
TO THE V.P. Also Draw' a Second Elevation 
w^HEN One of its Vertical Faces makes 
AN Angle of 30° with the V.P. First draw' 
the square afjcd for the plan as show'n, and projec^t 
from it for the elevation a'b'f'e'. Then draw 
A'F' at 30° with XY (as if A'^F were turned 
until it made 30° with its original position — i,e., 
at 30° with the original V.P.). Projectors from 
abed perpendicular to X' Y' will give the required 
secoiM elevation as shown. The heights 
etc., are the same as a'e\ etc. 

4fffi. An Equilateral Triangular Prism 
with its Ends Parau^el to the V.P. and One 
Rectangular Face in the H.P. Also, a 
Second Elevation when the Axis is In- 
clined AT 60° with the V.P. First draw the 
triangle a'bY for the elevation, and project from 
it for the plan. From this plan draw projectors 
(for the second elevation) perpendicular to 
X'Y\ v^cb is at 60° with X F, or with the V.P. 
The line f'ef is the same height from X'Y' as 
the point c' is above X F. 

467. A Hexagonal Prism with One of its 

Smis IK THE H.P., AND ITS EnDS PARALLEL 


TO THE V.P. AikSo. a Second Ki.KVA*n\)N 
WHEN THE Axis is Incun ki> at 45 with thi: 
V'.P. Proceed ns in 466 and 466. IWgin with 
the regular hexagon a'b'c'd'r'f'. 

The Circle, Cone. Cylinder, and Sphere 

468. A Circle in a Plank wiuch is Vertical 
AND Parallel to the V.P. The i‘levation is 
the circle ab\ and its plan the line o/^, projeettHi 
as show n. 

459. A ("iRCLE in a Vkrtk’al Plane which 
IS Inclined to the V.P. at 50°. For tlie plan 
draw (df at 50° with X Y, u[xm it dirscriln^ a 
semieirele. and divide it into any convenient 
number of ecpial parts (say four) at (\ IK and E. 
Draw ptTpc'ndieulars from (\ D, and A’, to 
meet of) in f. d, and e, from which draw- pro- 
jectors |H*r{K‘ndicular to A' )’. Make rV/ eipial 
to ah, and bisect it by a horizontal line for the 
points a' and h\ Set olT a distance ecpial to eK 
or dD on each side of a'h' to obtain the points 
e\ e\ d\ and d\ Draw the ellipse through the 
points thus obtained, which c‘ompleteH the 
elevation. 

460. A Cone, Lying with its Side in the 
H.P., AND ITS Axis Parallel to the V.P. 
First draw' the plan and elevation when standing 
upright with the base in the H.P. Then ABbC 
is the plan, and A'F'f/ the el<*vatioii. Rotate 
the latter, so that b' F' is on A' >' and the point A' 
at n\ then n'b'f' is thi* retpiired elevation. 
I^ojeift from a\ h\ c\ /'. to meet horizontals from 
A, //, 6’, and F, for the plan. 

461. A Cylinder, with its Axis Incunkd at 
20' WITH THE H.P. AND PARALLEL TO THE V.P. 
Al.so. Another Elevation when viewed from 

THE LkKI’ AT RkjIIT An<<LKS TO ITS ORIGINAL 

Position. The elevation is an oblong al/r'd' 
with a'b' inclined at 20 ’ w ith A' )'. For the plan, 
descrilK* a H(‘niieir(*le on a'r\ divide it into, sa^. 
four equal parts, and draw parallels to a^b' 
through each division, to meet a'r' and b'd' 
in e\ /', and g\ From ea<'li of these points 
project perfK'nfiiculars to A' )' to iiit^Tseet ftr 
and the other lines drawn parallel to A Y, and 
thus obtain the elliiwes as in 469. 

For the side elevation draw Y'F* p<TfM*ndj(*ular 
to A' >', for the side elevation of the V.J*. Platn* 
a^d" (the centre line) as far from V'P' as tc of 
the plan is from X F. Also place F' etc., 
similarly. This is best done by taking P' as cimtre 
and rotating the {loints as shown by curved 
dotted lines to meet X Y. Draw perpen^culars 
from these points in X Y to me<?t the norizontalii 
from first elevation. Complete as shown. 

462. A Cone, with its Base Incuned at 
60° WITH THE H.P., AND ITS AXIS PARALLEL TO 
THE V.P. Ai>»o, A Second Elevation wtien 
THE Axis is Inclined at 45' with the V.P. 
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AND ITS Bask, as before, 60^ with the H.P. 
Draw o7/ at (K)® with XY and equal to the 
diameter of the base. Bisect it in c\ draw c'f' 
perpendicular to a'h\ and equal to the axis or 
neiffht of the cone. Join a'f' and b'f\ Then 
a'bf' ia the elevation. For the plan, descrilK^ a 
semicircle on a'6', and divide it as before. Draw 
a centre line aj at a convenient distance parallel 
to A' Y. Draw projeetorn from a\ b\ c\ u\ f / /", 
set off th(^ ordinates on b(»tli sides of of, and 
draw the ellipse and sides of the cone. 

For the seeond eU-vation. (h*a\v A'")" at 4r) 
with A')', and pnqeet jM‘!|H‘ndieulars t(» A*')' 
from each point in the plan. Draw parallel 
to A'")'', and the same distance from it as r' is 
above A )'. Kaeh of the points ri", ete., is 
resjM*etiv(‘ly the same distam*e from A')’' as 
a\ d\ etc., is above' A )'. (‘omph'U' as shown. 

468. Two SeiiKKKs, whose Haihi akk as 
3 : 1, Lyino in Contact with K a( h Othkk 

ON THE II. I*., AND THE LlNE JoiMNO THEIU 

Centres heinwj 1*arai.i.ei. to the VM*. Diaw 
oim circle (say, tin* smaller) on A )' f<»r the 
eh'vation of one sphere. Draw its vertical 
diamet^'r, and product' it so that Ah' is etpial 
to the sum of the radii of the two spheres. With 
h' as ('(‘iitrt' and //.I as radius, deseiilM* an are 
An to ('lit a horizontal lim* drawn at a distam'i* 
from A )’ equal to the radius <d the otlu r 
(larpt'r) sphere, in the |K>int a. With n a.^ 
centre d(*serilH‘ anollu'i* circle for tlu' eh'VHtion 
of tile other sphere. For tiu' plan draw pro- 
jectors, and eompleti' as sliown. 'Die line ah 
must Ih' parallel to A )' in this ease. 

Sections 

An arehiteet often wishes to show the internal 
eonstnu'tion of a building ; or an engim't'r the 
inner works of a machine. To reprcsi'iit this 
wc must imagine the building or machine to 
Ih* cut through by a vertical or horizontal 
plane, and a drawing made of the cut or sirtion. 
This drawing would indicate the position, 
arrangement, and tliickm'ss of tlu' walls, Hoors, 
ete. ; or similarly the parts of the machine. 

It is usual to rt'present the section or cut 
part of the object liy a series of parallel lines 
making an, angle of 4’)' with the intersecting 
line A Y. 

Care should Ik* takt'n to distingrdsh betweim 
the itectional fdan and eleixUion and the irm 
fthape of the section. The tnrtional fdan is the 
appi^arance of the obj<»rt when viewt»d vertically 
from alnive, and the upper portion removed ; 
tlie Aertumal elnxitinn is the appearance when 
viewetl horizontally forwards, and the front 
t»art removed ; the true shape of the section is 
s(H.m when the section is looked at }H'r|X‘ndicu- 
lorly to the plane of section. Sometimes a part 
of the portion removed is indicated by dotted 
lines for clearer explanation. 

SectioM mmde by Vertical Planes 

Parallel to the V.P., or by Hori* 
sontal Planes Parallel to the il.P. 

464. Given the Plan cfde of a Ctbk Cut 
BY A Vertical Plans ab . Draw the Sectional 
Elevation. Project from c, /, d, c, for the 
clevatiou, making c*c\ etc., equal to the edge 

2006 


of the cube, and join. From a and b draw 
projectors to the elevation for the section, 
and a'a'b'b' is the section or cut part.' In this 
case, as also in Problems 466 to 468, the trm 
shape of the section is shown, because we are 
supposed to be looking perpendicularly at 
the section. * 

465. The Elevation of a Sphere Cut by 
A Horizontal Plane d'e' is Given. Draw 
' niE SEcmoNAL Plan. Project from c' the 
centre, and from a' and b' the en<is of the hori- 
zontal diameter through c\ to r, a, and 6, and 
dcHcrilH^ thl^ outer circle for the plan. From 
d' and r' draw' projectors to nuH't ab in d and e. 
With (• a.s c(‘ntr(* and cd as radius describe the 
inner circle for the s(*cfion. 

466. '1 'he Plan of a Hexaoonal Pyramid 
i.s (JivEN, AND IS Cut by a Vertical Plane hk. 
Draw the Se(T'ional Elevation. Draw pro- 
jectors from (‘iich point, fix g' at a height ab ivc 
A' >' (‘(jual to the height of the pyramid, 
and join the jioints. For the section draw’ 
projcc'tors from h and k to meet A' T in h' and k'. 
.loin h ' g ' and k ' g \ tlum g ' h ' k ' is the sectional 
elevation. 

467. The Pl.\n nhrd of a Cyunder is 

(JiVEN, AND IS (’it by A VERTICAL Pl^NE 
#/. Draw the SKfTioN.vL Elevation. Draw' 
projectors and obtain tlu* ek'vation of the solid. 
To obtain the width e'e' or I'f' of the st'ction. 
draw a semicircle on rW, then eg is half the 
width of the st'ction. Set off a'e' equal to eg 
on either si(l<‘ of ah' to obtain the jM>ints e\ e', 

468. The Elevation a ' h ' v ' of a Square 
Pyramid is (iiviis, with one of its Trian- 
ouLAR Faces in the H.P. and its Axis 
Parallel to the V.P. It is Cut by a Hori- 
zontal J^LANE de'. Draw the Sectional 
Plan. Draw’ aj at any convenient distanee 
imrnllel to .V}'. and project from a'. b\ and r'. 
for the j)lan, making eg and bh (‘ach equal to 
//(•', an edge of tlw' square base. For the 
sei'tion draw projectiws from d' and e', then 
ddec is the sectional plan. 

Sections made by Planes Inclined to tbe 

H.P., but Perpendicular to the V.P. 

468. The Elevatk^n of a Cube is Given, 
\ND IS Cut by a Pi.ane a'b' Incuned to the 
H.P.. BUT Perpendicul-kr to the V.P. Draw 
I'HE Seitional Plan. Draw projectors and 
obtain the plan of the cuIh\ 'flm section is 
easily obtained as shown. 

Note. In 469 to 473 the sections are not 
their true shape, liecause we are not looking 
per}X'ndicuhirly to the st'ction plane. 

470. The Elkv.\tion of a Sphere is Given, 
WHICH is Cut by a Plane a'b' Inclined to 
THE H.P. Draw the Se<?tional Plan. 
Obtain the plan of the sphere as in 465. Bisect 
o'6' in c'. Draw the projectors from a\ b\ 
and c\ Make ec equal to a'c' or b'c'. Draw 
the eUipsci through aebe for the section. 

471. The Elevation of a Hexagonal 
Pyramid is Gia^en, and is Cut by a Plans 
a'b' Incuned at 30® to the H.P. Draw thi^ 
Sectional Plan. Obtain tbe plan, ai^ draw 



BOUDS Hf KOBE DIFTICt'LT POSITIONS. 


SECTIONS MADE BY VERTIOAL AND HORIZONTAL PLAVBS 






OIUWtM 

projectors fruui a\ h\ c\ d', for the plan of the 
flection as shown. 

472. Given the Elevation of a Cylinder. 
WHICH 18 Cut by a Plane aV Inclined at 
30° TO THE H.P. Draw the Sectional Plan. 
Obtain the plan, in which draw the centre line (f 
for the plan of the axis. To obtain the 
width cfl of the nection, uixin g'h' describes a 
Memicircle, and through e* draw c'/' parallel to 
XY for the elevation of the axis, which is cut by 
the Mection plane in r\ llirough draw a'a 
parallel to then n*d* in the width of half the 
WH’tion at the left-hand erd of the cylinder. 
l>raw project orn from f/ and Make hi- 
(on both Hides of e/) equal to a'd\ also o/*. w. 
ea<^h f*qual to e'T, which is half the width of 
the section at r. Draw the curve through 
«, r, r, rt, and join an, which completcH the 
Hectional })lan. 

478. The Elevation ok a SgcAUK Pvr.cmio 
18 Given, Lvino am in 468. and ih Crr by a 
Plane a'W Inclined to the H.P. at .30'. 
Draw the Skctkinal Plan. Obtain the 
plan aH in 468. Draw }>rojeck)i*M from a and 
o\ and (‘omplete the Hectional plan an hIiomti. 
Till* dottcHl linen in plan indicate the np|H‘r 
portion removed. 

How to Find the True Shape of a 
Section 

474. A (3rBK>>TANiis with one of its F.m es 
IN THE H.P. AND A VeUTK’AL FaC’K INCLINED 
AT 3(P TO THE VM*. 'PhE (’cBE IK (3’T BY \ 
Plane a'f/ Incuned at 75’ with the H.P. 
AND PKHI'KNlM(’ri.AR TO THE V.P. DraW THE 
PijiN, Elevation, and Tri e Shai’E of the 
Section. Draw the plan of the culx*, ho that 
the c^dge ef in inelincHl at 3D with A' )',and project 
the elevation. 'Phen draw the H(»ction plane 
a'b' HO that it cuts the cuU* at an inclination 
of 75‘' with XY. (Ah no definite jKinition (»f the 
emtting plane in indicated in the data, a'b' may 
lie drawn anywhere through the elevation, as 
long an it in inclincKl at 75^ with A)’.) Draw 
projectors from a' and f/ to the plan, then if 
the left hand jxirtion Ikj removed, aagbb is the* 
sectional plan. 

To obtain the true fthapt' of the neetion, project 
at right angles from eai’h }Kiint a\ g\ and b\ 
where the section plane' cuts the elevation, and 
transfer the widths of tlie sect ion from the 
plan ; thus, make b'^b" ec{ual to Idt. equal 
to cm, etc., then is the true shajM* of 

the section. Or project from the plan and 
transfer the distanci's from the elevation, so 
that y'Y" is equal to b'g\ and equal to 

g'a\ then a'"a''Y"b*''b"' is the true shafw of 
the* scN’tion. In the first methcxl it aliould lx* 
noticed that m'n* is equal to mii, and a*m* 
equal to am. It is not necessary to use both 
methods, only the one which is most <x)n- 
venient. 

475. A Square Prism, with its Axis Hori- 
SOKTAL, but PERFENDICVL.AR TO THE V.P., 

AND A Pace Incunkd at 25' to the H.P. is 
Out by a Vertical Plane ab Incuned at 45*^ 
TO THE V.P, Draw the Sectional Elevation 
AND THE True Shafe or the Section. Draw 

2008 


b'r/ at 25° to X P , and construct the square for 
the elevation of the object. Project from each 
comer for the plan of the same. Draw ab 
(anywhere in this case, so long as it makes 45~ 
with A' T), and project from a, r, d, 6, to ^e 
elevation, so as to obtain the secticmal elevation 
a'a'cl/d'. For the true shape of the section, 
draw' horizontals from a', a\ c\ b\ d\ and at 
any c'onvenient distance, in order to avoid 
confusion, draw* parallel to o'a'. Make 

equal to or, equal to cd^ 

equal to dh, and through and g'" draw 
parallels to to intersect the horizontals. 

Join a'"ci"V"7/"W"' for the true shape of the 
MC'ction. 

Another Method Ut Obtain the True Shape of 
thf Sectum. Draw X'Y' at any convenient dis- 
tance from, and parallel to, ab. Projc^ct from 
Cl, r, cf , />, ]K'rfx^ndicular to A'' Y\ Make the points 
a", o^, r^, //, cf^ respectively the same height 
alK»ve A')"' OH a', a\ c\ h\ d' aie above XY. 
.loin the points thuH obtainiKl. and a^aTc^b'^d*' is 
the* true shafx* of the sec'tion. 

Ah Htudc*ntH often find the projecting of these 
sectional view's somc'W'hat troublesome, it would 
Ik* a good help to draw the complete elevation 
of the* object on A*'}", and either rub out the 
removed part, or represent it by dotted lines as 
shown in 475. 

476. Given the Plan of an Octagonal 
Pyramid Gitt by a Vertical Plane ah. Draw 
THE Sectional Elevation, .vnd True Shafe 
OF THE Section. l>raw the elevation, and 
projec't from the }x>ints a. r, cf, r, b to determine 
a\ r\ d\ e\ b* in the elevation. Join the latter 
points, and the sectional elevation is complete. 
The elevation of the point d' is obtained by draw'- 
ing a side elevation of the pyramid, projecting 
from d to V'P', turning d into A’ T. and erecting 
a jH*i pt'iidicular to meet the outside edge of the 
pyramid at d"\ Through c/'" draw c/W'" parallel 
to A' }’ to fix the point d' in the sectional eleva- 
tion. 

To obtain the true shape of the st»ction, set 
off on A*^ )^ oV equal to or, rd equal to exf, etc., 
erect jx^rpendiculars from r, d, r, to meet hori- 
zontals from c\ d\ e\ Join the points o^, dT, 

5*, which give the true shape required. 

477. The Elevation of a Cylinder Stand- 
ing ON One End is Given, which is Cut by a 
P i*ANK ah* Incuned at 60° w’ith the H.P. 
Draw the Sectional Plan, and the True 
ShaFe of the Section. The plan of the cylinder 
is a circle. Project from a*, and complete the 
sc'ctional plan as shown. 

To obtain the true shape of the section, find 
the centre c of the circle, and take any con- 
venient points d, d, in the circumference. Pro- 
ject from r, d, and d, to o'6', the elevation erf the 
cutting plane. Draw a centre line 6'e' at any 
convenient distance from and parallel to alf. 
Project from o', c'. d', 6', make oV equal to 
aa. e'e* equal to the diameter through r, and 
dPdT equal to dd. Draw the curve thmugli t^ 
points thus obtained, and is the tme 

shape required. 

478. Given the Elevation of a Cone 
Standing on its Base, and Cut by 4 Plane 
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a'6' Parallel to its Side. Draw the Sec- 
tional PiJiN ANil True Shape of the Section. 
Tl»e nlan of the cone is a circle, in which draw 
the (liameter jk parallel to A')', and the other 
diamett^rs eh, fg, Im, so as to divide the plan into 
(say, eight) equal parts. Obtain these lines on 
the elevation, then the section plane cuts them 
in the ]:K)ints a', o', and r'. Point a' is on line 
theref<»re its plan is on jn at a, as projected ; 
point f/ is on line g'n\ and its plan is therefore 
on gn at o ; and the corresponcling point on the 
further Hi<le of the cone is on en at o. As p^ant 
r' cannot Is* projectfKl vertically, as regards the 
distanci* <»f its plan on either side of jk, through 
c' draw ;>'/>' parfillel to A* Y, to represent the 
elevation of a horizontal sf^ction through r\ 
then r'f/ is the distance of r from jk on either 
side. Also, we do not know how far the plan of 
d' is both sides of jk. 'rherefore, imagine a hori- 
zontal section through d\ llicn hh is its eleva- 
tion, and is the distance of d from .k in the 
}>lan. Point // is on the circumfer<*!ue of th«- 
liasc, and therefore its plan is on tlie circle at h. 
Draw the <’uiTe thmugli A, d, r, o. a. n, r, d. h, 
and join hh, which ('ompletes the sectional plan. 

Th<‘ ])lan of th * |H)ints o', r', ami d' might U* 
h»und by drawing circles for the plan of each 
horizontal section through those jioints, then 
projectors from <*iich point t<) imat the circles 
n*sfKH‘tively will give the plan t>f each |M>int ns 
shown. 

K<»r the true shape of the section two methods 
art^ shown, which are constructed similarly to 
the method usc'd in 476 and 477 . The diagrams 
will now be easily understood. 

479 . 'riiK S.AMic AK 478 , bi t ('in' bv a Pla.nk 
ah' NOT Pakai.lkl to tiik Side, btt Tni'linki) 
TO TIIK H P. AT .*1(1 . Draw the plan and divide 
it into any number of (say, eight) e(|ual parts as 
ladore, and proceed as in the jirevious problem 478 . 

'Flic true shajs* is easily obtained as shown. 
Notice that is equal to cc, d^d" to dd, etc. 

480 . Thk Klevatiois or a Cvlinder is Given, 
AND IS GrT BY A »^LANE a'b' INCLINED TO THE 
H.P. AT ,*l(r. Draw the Skitional Plan and 
True Shape or the Section. Obtain the plan 
n« in 461 . On the elevation descrilie a semicircle 
(which is half tlu' true shajM* of the end), and 
divide it into (say, four) equal parts. Draw paral- 
lels to the elevation of the' axis from each point 


in the semicircle. Prom a\ d\ e\ h\ draw pro- 
jectors to the plan. Make dd equal to twice e'e', 
ce twice g'g\ etc. Draw the curve and complete 
the sectional plan as shown. 

The method of finding the true shape is similar 
to that in the preceding problems. 

481 . The Plan or a Cone Cut by a Vertical 
P r^NE ab IS Given. Find the Sectional Ele- 
vation and the True Shape or the Section. 
l>raw the elevation and project the points 
a and b to A’ Y. Tlien obtain the height of the 
section. Draw or at right angles to tne section 
line abf and describe a circle with wntre o and 
radius ttr. From 1 the point where the circle cuts 
o4, pioject to the elevation for 1'. Through T 
draw a horizontal line to represent the elevation 
of the circle, and project from c to meet this 
line at r', the highest point in the section. 
Obtain other points in the curve by taking points 
d and e, and descrilx* (ireles through them from 
o as centre. Project from 2 and 3, where these 
<*ireles cut and draw' their elevations at 2' 
and IV. Projectors from d, c, /, g, to meet thest* 
elevations of circles give the points d', e', /', g\ 
Draw' the curve and complete. 

For the true Hha{X‘ of the section make the 
]»4*r}Mmdirular rh from r etjual to the height of c' 
above A' Y, and the perptmdieulars at d, e, /, g, 
<‘(|ual to the heights of the respective points 
d\ e\ /'. g% alM)ve A' Y. 

482 . The Elevation of a Gone CTt by a 
Plane Parallel to the Axis is Given. Draw 
THE Sectional Plan. Obtain the plan as in 
462 . Project points a' and f/ for a and bb. For 
other }K)intK take r' and d\ and draw sections 
(mralU'l to the base. Tlie semicircles on these 
lines give half the true shape of the sections at 
these jMiints r' and d'. Project from r' and d\ 
and set off on each side of the centre line ef of 
the plan a distance equal to r'2'. and d'3' for the 
points cr and dd. Draw' the curve and complete 
as show'll. 

488 . The Plan of a (Jone with its Axis 
Horizontal is Given, and is Gut by a Vertical 
PiJiNE ab. 

484 . The Plan of a Sphere (*ut by a 
Vertical Plane ah i.s Given. Draw thf 
Seitional Elevation in Each Case, 

The diagrams explain themselves for these 
two problems. 


Continued 
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WHAT PSYCHOLOGY IS 

The Science of the Mind. Its surest Names and its j^reat Questions. 
The Origin of Ideas. Growth of the Mind and the Brain 


PSYCHOLOGY 

1 


By Dr. C. W. SALEEBY 


'T'HE title of our new course has a somewhat 
formidable appearance. It suggests physio- 
logy, but sounds even more obscure, and the very 
fact that it is spelt with a silent “p” is an 
annoyance. There is little doubt that a U'tttu* 
word for the description of the science of mind 
would have been phrenology, phren Ixnng the 
(ireek word for mind. But, as everyone knows, 
that term has iKM'n taken for the pseudo-science 
which attempted to discover the mental and 
moral characters of a man by observation of his 
skull. That curious delusion is abandoiuKl, but 
we shall have to spend some time utKin what 
may Ik? called the new phrenology, which enables 
us to allot to certain well-mark(‘d areas of tlu* 
brain the ixrformance of certain m(*ntal 
functions. 

What Psychology is not. l*Hvcht»logy 
is literally tin* science of the s(»ul ; but we (‘aninU 
hen* empU»y a term to which many meanings 
have la‘en applied, and we may content ourselves 
by detining our subject as the science of mind. 
.Niost emphatically we must reject a now )H>pulai 
modification of tins definition, wherein we are 
asked to Indie ve that psychologv' is the science 
of consciousness.* If there i.n anything of which 
the unbiassed, oixm-eycd psychologist of to-dny 
is convinced Ixyond all (luestion, it is that then* 
arc realms of mind, of mental activity, of 
psychical jirocesses — use what term you please — 
that lie l)eyond the sphere of consciousness. W’c 
do not like to say “ 1h*Iow' the level of con- 
sciousness,” lx*cau8e that figure suggests inferi- 
ority, and these processi^s must 1 h^ regarded as in 
many ways of far profounder signifii'ance than 
consciousness itself. ( ’onsciousness and mind are 
not synonymous ; their realms are not coter- 
minous. The latter has an immeasurabl v wider 
meaning than the former ; so far, ind(H*d, is 
consciousness from being the whole of mind, that 
it should rather be regarded, important though 
it lie, ns a mere a8i)ect or function of the 
immeasurable reality which it is our business to 
study in this course. 

U It WoHh While? Here and there, 
a sober and business-like reader may ask 
whether it is worth his while to pursue this sub- 
ject. He fully understands the imfiortancc of 
matter and energy, of chemistry and physi< s, cd 
engineering and electricity. To study these is 
make some acquaintance wdth modem science, 
which is none other than organised know ledge, 
and which is, therefore, assuredly destined to 
rule the world. But is it worth while, he may 
as^ to study mind ? Even supposing that men 
can discover anything about it, is the knowledge 
worth having ? If such a reader will give us a 
fair hearing, we may eon\dnee him that It w*as 


worth his while. If we fail to do st», the fault 
will certainly Ik* in our owtt incapacity, and not 
in the subject. 

Or. there may Ik* another rea<ler with an exact 
and sceptical mind, loving accuracy and prt* 
cision of statement, impati«*nt «>f anvtbing that 
cannot Vh* closely measurt'd. and still mon* iin 
patient of s{MH‘ulation. or of anything that elaims 
to 1 m* science. wh(*reas it is no mon* than a inert* 
word-spinning. Such a reader, rather (*xaggt'rat- 
ing the facts, may ask whether llu* histtiry of 
thought is not Htrt*wn with tin* wrt‘cks (d false 
psych«»lt»gical syst<*ms. and whether then* is any 
et‘rtainty in the* inatt(‘r. But wt* Iuuk* to con- 
vince such a n'adi*r that modern psychoh^gy is a 
real science. <*mplt>ying tht* same methods and 
principles as any oth(‘r science, and worthy of 
no less n‘S|K‘ct. 

The Key to the Facta of Life. Ibit 

We cannot yet proc(*cd to our subject without 
insisting u]K)n tlu* Iranscendcnl importanct* 
which tht* advance of scienct* hus lately conferred 
u|M>n it. 'Phe student of tie* ciairse tai PiiYsit’s 
will r(*mt*mlM*r the reh'rcnces to the materialism 
of thirty years ago. Me will rem(*!nlM*r that that 
tioctrint* is now' no longer ht‘id, savt* by two or 
thret* unfi>rtunat<‘K here ami there, who have 
added nothing to their knowledge since lK7tt. 
In a Muhs(*(jucnt course wc shall have to discuss 
matt'rialism and its moticrii ctpiiv alcrit. Ft»r tht 
present, we must merely tdiscrvt* that since it is 
no longer possible t<» explain man and the 
univt*rsc in terms of matter tintl h>rce. the study 
of mind, which is ni ither matter nor force, has 
assumed new im|M>rtancc. or. ratlcr. hn.s lM*t*n 
n*Ht<»red in the eyes iff all tf» the supreme phwe 
which it has held in the eyes of the wise since 
the dawn t>f thought. If we are convineetl that 
matter dis-s not hi>ld within itself the key to the 
riddle of existence, and if wo hold that there is 
any key to the riddle, it is to mind and Ui rnintl 
alone that wt* must turn. The stiitly of philo 
Hophy thus necessarily demands a prior study of 
|>syc|jology’. and since philosophy is no less than 
the rpiest for reality, this ground is plainly the 
hightrst ufK>n which we can pliwe tin* elaims of 
tmr study. 

But from other than the nhilosophitral jMiintM 
of view, psychology is etjually ini|M>rtanl. For 
instance, we havt* to recognistr that the Is^haviour 
of men, that human nature, atx'ounts for an 
enormous pro|»ortion of the evils of life, and 
also that it is the key to lin ovcrw'helming 
proportion of the facts of life. 'Fhe kf^y to 
all numan institutions is human nature. The 
study of man as a social animal, the study of 
his history, his law's, the rise and fall of nations, 
of civilisation, of the types of societies, of 
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marriage^ of prognm and decadence wherever 
found— the due study of all these, nowadays sub- 
sumed under the science of Sociology — dema,nd8 
an acquaintance with the science of man’s mind. 

But these are not practical matters, it may be 
said ; yet the effects of legislation and the due 
construction of laws are practical matters, and 
HO is education, which, indeed, properly regarded, 
is of higher practical importance than any other 
matter. Yet there can lie no due c^ducation, no 
real comproheiiKion of the problems involved, 
no adequaU? solution of them, without an under- 
standing of the manner in which the human 
mind in develofK*d from infancy to adult life. If 
(Mychology (‘ould justify itself to the utilitarian 
on no other sfuire than its imix)rtanc(i in educa- 
tion, it w'ould have a justification surpassable 
by that of no other science. 

The Methods of Psychology. The 
mind, of course, is the instrument of all the 
sciences, f)Hychology included, and thus the 
s(?icnc<^ of mind is in the extracjrdinary and 
unique cum^ that its instrument and its subject 
are one. 'PhuH then? arc two distinct ways of 
studying our subject— ways to which there is no 
f>arallel in the case of any other H(?ience. We 
may look within ourselves and study our own 
minds — the method of intros pvrtion ; or we may 
look out at other minds than our own, just as 
w'e look at a mineral or a meteor, but with this 
profound clitTerence— that we make the acquaint- 
ance of other minds than our own by the inter- 
vention of matter. The (»nly mind which each 
of us knows at tirst hand is his own ; the fact 
that then' are any other minds than his owm is 
really i\o more than an inference from the 
physical ai’tions of other |K‘rH(»ns. He might, 
if h(' chose to U* so fiMilish, regard other pfi?*sons 
iiH merely automatic, which was the prejioMtc'rous 
venlict of the philosopher lX*s (’artes upon the 
lower animals. 'Phus it is o|H*n to each of us 
either to study his own mind immediately, or to 
study the minds of others mediately— the 
iiHHlium always In'ing matter of one kind or 
anotlu'r. The contrast iK'twwn these two 
nu'tluKls may Ik? made at this very early stage 
of our study, l>ecnusi' it helps us to understand 
its history ; and having defined our subject, it is. 
of course, most desirable that w'c should proct'ed 
to a brief account of its history, which is one of 
the most n*inarkable »uid instnictive of its kind. 

•• Know Thyaolf.” From the remote 
age's of the earliest Cinx'k philosophy, the Ionian 
H|KH'ulation of more than five centuru^s lx'fon» 
('hrist, comes the ancient maxim. “ Know^ thy- 
self,” the wisdom of which has remained to this 
day os the shortest and final verdict on the 
value of psychology. If we roughly review the 
w'hole of Oixn'k philosophy, we find the study of 
mind to have oec'upiod far more time and atten- 
tion than, perhaps, all other subjects taken 
together. The results, however, are utterly dis- 
proportionate. This is said without bias, no one 
having a more profound respect for the incom- 
pmble Greek genius than the present writer. 
But it ia the fact that scarcely any psychological 
truths whatever are yielded us by the sum total 
of Greek thinking on this subject. On the other 
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liand, there is an enormous mass of error, the 
mater part of which is not merely erroneous, 
out ludicrous and ridiculous. 

Now, how are w*e to explain this fact, remem- 
bering how great and sincere were the thinkers 
who accomplished so little ? Probably the 
chief explanation is that these thinkers were 
absolutely without any appreciation of the 
scientific method. They made no experiments, 
they made no S 3 rstematic observations. Both 
experiment and observation they despised as 
partaking of the mechanical or as diverting 
the mind from the contemplation of the “ pure 
idea.” They confined themselves to the intro- 
spective method alone ; and the w'hole history 
of psychology through more than twenty -five 
centuries teaches with uniform monotony that 
the introspective method alone invariably and 
signally fails. 

The Slow Progress of Psychology. 

Tlie second most conspicuous reason for the 
failure of the Greeks and for the amaz- 
ingly slow progress of psychology until the 
ninet<*enth century is to be found in fhe fact 
that the science was not clearly distinguished 
from the other studies w'ith which it is allied, 
or, rather, upon which it has a bearing. When 
we consider the subject of heat in the study of 
physics (see Physics] w'p see how' absolutely 
essent ial it is to distinguish betw'cen the physical 
and psychological asiKM'ls of our inquiry. We 
see, for instance, that we should en- most 
grievously if w'c w'cre to estimate heat by our 
sensations. In the first place, there is no trick 
fhat our sensations may not play us ; and 
in the second place, the character of our 
wmsalions does not depend alone upon the 
(‘haracter of the external objects w'hich arouse 
them, but upon the character of those objects 
and upon the character of our senses ; the 
second factor being, indeed, of incalculably 
more importance than the first. For cen- 
turies and centuries the progress of physics, 
and, indeed, of all the sciences, was bamp^^red. 
if not almost entirely arrested, by the backward- 
ness of |)sychology, and there was thus estab- 
lished a vicious circle. For psychology itself 
could not advance until the value of the scientific 
method had lieen demonstrated in the other 
sciences. 

But, on the other hand, psychology wras 
injured far more seriously by its confusion with 
metaphysics and countless false philosophies 
and religions. At last {wychology has freed 
itself, in almost every civilised country except 
Great Britain, from all its encumbrances, and is 
pursued as a free and independent science — 
that is to say, free and independent as fhe other 
sciences are, free from external dictation. 
But, as in all history at all times, there has 
been reaction and falling into extremes ; and 
this we shall illustrate in a moment, after we 
have briefly alluded to the great names in 
psychology 'between the deoactoce of Greece 
and the middle of the nineteenth century. 

Great Names In Psychology. Greece 
w-as succeeded by Rome, the greatest military 
power the world has ever seen ; but Rome 
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lulded Bcarcely anything of moment to art. 
certainly nothing originaU and even lens to 
science and philosophy. Then came the dark 
ages, during which the scanty seeds of kno^Y}^‘dge 
were tend^ by an Arabian thinker here and 
there. In the thirteenth century the greatest 
philosopher of the church, St. Thonirs A(|u intis, 
reinstated, by the force of his genius and skill, 
the philosophy of Aristotle, whom we may call 
the last and the greatest of the (Jn**'kH, and 
whose work, or such of it as had Ix^'n preserve<l 
at all. had hetm flouted for more than forty 
generations. Aquinas went ii.s far as the 
available science of his time— a pit iable quant ity 
— could possibly take him. His psyolutlogical 
views are now merely of historical interest. 
Nor was psychology apprt'cinbly furthered by 
ries Cartes (1596-11^50), or Spinoza (1632-1677). 
To the former, however, it appears that we must 
attribute, at any rate, the germ of a very great 
discovery, the discovery r»f what wi* call rtftrx 
ariion. Spim»za did little for psychology profXT. 
hut, as wc slmll see in a subsequent ecuirse. 
jx^rformed a lasting service for humanity hv 
his study of the reh tions between psychology 
and the ultimate prohh'in of pliilosophy. 

Are Wo Born with Ideas? The next 
name that demands mention is that of tin* 
Englishman *rhonms Hohh(*s { 15SK-1(»79), who 
was horn before both l)<*s Cjirtes and Spinoza, 
but outlived them both. In a review of our 
suhjec't so brief that an immortal like Spinoza 
is dismissed in a phrase w(‘ < au say n(» more 
of Hohlx^s than that to him must lx* eredite<l 
the first clear recognition of the psychological 
law of the association of ideas. 

Great er—as a psychologist, at any rate- 
than the author of the “ Ix'viathnn ” is his 
surccessor John Ixx'ke, of Oxford (1632-1704). 
whose great Essi'.y concerning Humnn Under 
standing,"' one of the ep(x*h making lxM»kH of 
all time, was published in I69tt. The greatest 
accomplishment of Ltx-ke's great life-work 
was his destruction, once and for ell. of the 
belief in inmitr vlras, with which psyehologv 
had handicapped itself until his time, .All 
our knowledge whatsoever, he (leeh'T<‘d, is 
derived hy “sensation,” and hy “reflection” 
upon the ideas derived by sensation. In other 
words, he declan-d that the whoh* of our know 
ledge is the product of experience. As an 
example of the more comical asix^et of the 
notions which Locke refiittHi, we may quote 
the old iKslief that if a child were left to grow 
up without hearing any language he would 
revert to the supposed practice of his first 
parents, and speak Hebrew ; on the contrary, 
we now know that the child would be an idiot. 

Ilius, the doctrine — not wholly true but 
very nearly so — which every one associates 
with the name of Locke, is a denial of the notion 
that the human mind is possessed of any innate 
ideas. He set himself to prove that “ nothing 
is in the mind that was not first in the senses ” 
{Nihil est in intellectu quod non prius fueril in 
semsti). The child's mind, he declared, must 
be likened to a tabula rasa^ a clean or blank 
tablet, on which nothing has l>een written. 


Aristotle had this idea, but did imf avail himneif 
of it. Thus, for Lix'ke, all menfal products 
whatever result frtuu tumsation. and from 
reflwtioii upon past sensorx' exiKTieiu'es. 

Immanuel Kant. Locke's great successor 
was the German-Sixit Immanuel Kant (1724- 
1894). He is the dominant mind of the century 
whicli elapsed betwiH'n L<H'kt‘'s df*ath and his 
ouTi. Xow. Kant iigrtxxl that we cannot hold 
any ideas to. ht‘ innate ; he dtsdared, however, 
that /iwe and M/nirr are not ideas, hut forms of 
tike mind ; not tiunujkts, hut upfwmtuM ftn- 
thinking. As regards spacM*. the doctrine of 
Kant is ni»w delinitely disproved. Mixlem 
psycludogy ean describe with practical eomph'le* 
ness the mechanism liy which our ideas t»f space 
are built up : while it has gone far to explain 
the idea, of time, for most certainly it regards 
both space and time as idrtts, Kant not with- 
standing. In a s<‘nse it is. of I'onrse, true that 
time furnishes one of the forms in which we 
think. .Vre we. then, to Ix'lii ve Lix’ke. and try 
to <*onceive the idea of time as iiiipriiitfxl afresh 
upon eaelk ni'w mind each siieh mind being 
as little predispi».s<*d to this or any other idea 
as is a blank slieet of ]>; per '! Or are we, w'ith 
Kant, in some mystic maniua*. to conceive of 
time as an idea or form of thought which is 
native to mind and owes notliing to tin* external 
workl -as a form, imhxd, which mind, hiding 
somehow possesseil t)f it, attually impoH(*H, by 
its own arbitrary w ill, ujxm the oiitiT world '! 

As in a thousand instaiieeH hefon*, tlie truth 
has been found somewhere between the two 
opposing extremes; J/x-ke and Kant ar<* both 
right and wrong. The nineteenth ecaitury pn>- 
dm<d a thinker to whom (x^eiirnxl tin* novel 
inetlxxl of studying mind not as existing hut as 
evolving ; and thus the work of the earlier 
thinkers was brought to fruition. * 

Mind and the Senaea. The mind, of 
eoiirse. is not a tabula rnMU ; nevi*r was less aeeu 
rate a phrase. It has, in ea<*h c*ase. its own 
ineradieahle pndis|K>sit ions and prejiidiees - 
product H (d '’uxaiian evolutiim. Animigst its 
predispositions may he reckoned a huhil of hxik 
ing at things under the form of time. So far 
the verdict g(x*s with Kant and against Lxke 
Hut if we trace the history of mind, the almost 
incredibly base degrees hy which it did asei*nd, 
and consider the aimeha, or, indesni, the single 
tnierosi'opie (xdl which may become a Ni’w'ton or 
a Wagner, w’(* shall he hard put Ui it to d<*te<’t any 
innate ideas or forms of t bought t herein. I.sH’ke 
was unquestionably right in upholding the dix - 
trine that nothing is in the mind that was not 
derived hy t he HimseH. 1 f , hriwever. wr* i-oneeive 
of sensory <•xperionce as TirfxliKung ehenges in 
the jKtreipieiit organs, and of such changes as 
being inherited, then w't* ean understand how 
age-long ancestral experience of a Cosmos whieli 
has certain characters has gradually developed 
a form of nervous structure which fits every 
new inheritor of it readily to appreciate the 
outer w'orld under the forms which the characterH 
of that outer world have imposed upon nervous 
structure in the past. “ Time and sp^e 
are not forms impowd on the outer world by 
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iiiiiid ; lli(‘V ivn* forniH iinpoHcd on mind by logy was purely introK|H*ctive, and ho it did 
the outer world. not* occur to its students to look out upon and 

Herbert Spencer. The thinker who contemplate minds other than their o\^ti. ' 
has helped to solve the problem is Herbert It is true that one has direct knowledge of 
Spencer, n bo died almost exactly a century one’s own mind, and only indirect knowledge of 
after Kant and two centuries after Locke. His other minds. But that is no reason for pro- 
great contribution to the subject, called the cetding on the ludicrously false assumption 

“ Principles of Psychology,” demonstrates the that it is posr.ible to understand mind by the 

evolution of the mind, and was published in observation of single example's of it. Nowadays 

lK,5r», four years before IbMwin demonstrated. we have the psychology of crowds,thep*ycho- 

in the “ ()rigin of Species,” the evolution of the logy of peoples, social psychology, child 

lM)dy. Sj>ener*r is thus the foun<ler c»f the psychology, savage psyehologv. and coin- 

ev(»lut ionarv psychology by fjM- the most pjwative psychology, which studies the mental 

pliilosophieally important aH|H*et of t liis science. eliaracten of tlie lower aninmls. It is an 

'Pile Scot Slum, .Me-xander Hain. was a f)ion«'r Jimazing thing that until the other day. so to 

of t he very important part of psych(»logy which >peak, the very possibility of these subjects 

MOW has the uncouth name ” physiological wph scarcely conceived and was certainly not 

psyehohigy.” 'I'his is the branch (»f psyclnilogy r,ppreciat«‘d. Ai any rate, we shall no longer 

which does not concern itself with juigins, nor make such an error. We shall clearly rccogniw* 

with phil(»so)>hical (piestions, hut attemfds to that psychology is at least — it may lu* more— 

assoeiatt* its many mental jirocesses as possible an objective sciene»*, the student of which 

with physical or physic»logical proc<*f’.Kes. V’ery studies (►bjects, things, existences outside him. 

often this pa.rt of tin* siibjc'ct, which has mc.ch' which ai’e nom* the lesi. real because they cannot 

the m<»Ht j'.stonishing j»rogre;is within the last l)e seen or weighed like so many minerals, but 

t hilly years, is desenhed as “experimental yet which havt* to be studied in all their variety 

psyciiologv ‘—the name given to it by its m«Mt just as minerals are studied by the chemist and 

di:'t inguislu‘d exponent. Wilhelm Wundt, of the g(‘ologist. ^'et while we rememlx'r this 

Leipsic, wlio is, beyond all ijuest ion, the greatest neees.s.'.rv bujiinefis of psychology, we shall not 

psyi’hologist living wIm'M these w(U*ds are w ritten. forget its unujue character, in virtue of which 

*• Psycho ■ Physics.** 'Plie rstonishing the means of study — the mind —and the object 

progress of experimental psychol(»gy lUid (»f of study an* at bottom one and the same, 

the physiology «if the brain — v<*rv often calletl Is the Mind in the Brain? .And this 
neurology, especic.lly when it is contrr.st(*d with introduc<‘s ns at o!i(*(* to the fundanu'ntal pro- 

the almost stat ionarv eharccti'r of jisyc’milogv hh‘m of psychol(>gy, a problem to which w'c must 

t hrough t he rg(*i; w hi(‘h preccdc<l it — has caused n*turn in tin* cmirst* on Philosophy. What is 

psychology tt» p.’.ss through ii. dogmctic iteriod. the r(‘lati()n (d mind and body '! Tliis (juestion 

closely corret.poiiding to the dognu tic mat(‘rie.l- may bo put in a rather striking form, offering a 

i*.m from which physics has lat(*ly emerged. puzzle which, so long as it is put in that form. 

Phere was fouiuled, for instance, the new is utterly insohihle : Is the mind in the brain 

■ psycho phyries,” whit'h professed to be as or the brain in tin* mind ? It is to be fean^d 

aceurc.ic as physics itself eiul to calculatt* that an overwhelming number i»f those win* 

psy<*hical processes in physical terms. It have some acquaintance with tin* phy^siology of 

wouhl be untrue to say th;vt that science has the brain are nowadays inclined to answer that 

accomjilislnHl nothing ; hut it was based <m a tin* mind is in tin* brain. Tln*y would go on to 

false assumption, and has not accomj»lishcd. say, perhaps, that the mind is not a thing, but a 

nor will it cvt*r ac<*(»mplish, any but an in- function — a function of the brain. Some, at 

tinitesimal part of what its founders expected. any rate, would say this ; but many more would 

'Pin* atti'iiipt to do without introspection say that the mind must be regarded as a form 

altogether, and to treat mind as if it xvere a of energy, the business of the brain being to 

matt*rial fact of physics, has prov(*il to bi* as etmvert other forms of c*nergy — su(*h as heat, 

inadequate as was the introspective metlnKi chemical energy, and so on — into mind energy, 

alone. Only by a due (*ombinat ion of the two Is the Brain in the Mind? On the 
methods, despising neither the material frets of other hand, a very much smaller number of 

the brain on the (»ne hand nor the immaterial {lersons, w’hose training has been of a different 

rtH'ords of consciousness on the other, can wc kind, will answTr mo.st positively that the brain 

expect to make real progress. Herein is a is in the mind ; in other wwds, that all material 

lesson for dogmatists of all parties. things — the stars and the earth, the body and 

Kinds of Mind. But there are some the brain itself — exist only in the mind, or in 

p(>intK on whieh we can and must dogmatise : virtue of the mind w*hich perceives them ! We 

and one of them is this — the capital discox'ery. hax’e no space to spare at present for this 

I>erhaps, of modern psychology — that it is no extremely important doctrine, which demands 
longer wise or defensible to conceive of mind our profound respect, even though it may i 

as If it were possible to discover all its facts a hearty laugh when first we hear it. It is a 

from the observation of one mind. From Plato problem of philosophy rather than of psyoho- 

to Kant, philosophers were content to look logy. But we must, at all costs, spare space 

within themselves, and imagine that the facte for considering the very popular doctrine that 

they saw' there were universally true. Psycho- mind is a form of energy. 

Contin Hfd 
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A SHORT DICTIONARY OF PHILOSOPHY & PSYCHOLOGY 


ASBfIllATION— A departure from 
normal loundneM of mind. 

Abnormal— Deviating from etandard 
type. 

AbsM>lut6 — That which is not relative. 

Abstract — That which is considered av 
liavlng no application to any particu- 
lar object, or to other ideas whicti 
naturally accompany it : opposed to 
concrete. 

Accident — Tliat which is not essentiHl 
or substantial. 

Acquired — That whlcli is not iiilxirn. 

Actual — Tliat which is in reality. 

Adaptation — Adjustment or fitness. 

Aestnesla — Sensibility; the Kcneral 
power or process of feeliim. 

Aesthetic — Kelatimz to the feelings, 
especially those <d la^auty. 

AfTection — Tlie elementary form of 
feeling ; pertaining to fccllnK of 
ail sorts. 

Afflrmation--^Tlie mental process ot 
establishing a connection Ix'fuceu 
ideas. Thus, tlic athnnation " Snow 
is white,'* estalilishes tiic connection 
of snow and widteness. 

Aggrregale -A general idea »)f a gmup 
taken c<illc<*tively. 

Agnostic— 'One who maintains a 
neutral attitude regarding all siihjei'ts 
which are incapable of sciiMititli' 
proof. 

Agnosticism— The «l<M*trincs the 


o A Short Dictioxarv of Biology, page 32 

CosmoloBy— 


BtAUTV-Tli»l which aruuaes a 
nleasing sensation, which piens«*s. 
Beauty is chiefly appreciate<i t»v 
sight and hearing. 

Belief— A mental state in which judg 
inent yields assent. 

Bilocation — Tiie ailegMl p**rfe4‘i .iiiil 
simultaneiHis existeiuv t»r oiii> and 
the same individual in two distinct 
plaaw af one time. 

Biogenesis - Th'it view of the origin 
of life wl.ioli teaches tliat living 
organisms can spring only from liv- 
ing parents. 

Biogenetic - Pertaining to biogein^is 

Blind spot - That portion of the eye 
whleh d«»es not transmit rays for 
|H*reept ion. 

Brain - The organ of the mind. 

CAPACITY- Die |H>wer of receiving 
or aetiiig upon impressions. 

Casual— Aceideiital. fortuitous. 

Categorical Judgment - A statement 
made as holding gtssl without 
reference to any other eondition. 

Cause— Thai whieh results in exlstein'c. 

Certainty - The «h*gree of assiiranet- 
tell with nderein'e t<i something 
|lre^ented to the mind. 


Characteristic 


distinct trait or Emotion The 


• theory of the Totiiina. 

Criterion— A standard of Jndgmetd. 

Crystal vision— The awakening of 
visual sensations or fsTceptiortf by 
Usiklng intently ufion a crystal <Mr 
fstlisheil surface. 

OBOUCTIVB — Tlie metiuHl of drawing 
liifenMici*s from the gen<-val to Mn* 
particular. 

Delusion - .\ false t»ehef. 

Design A conscious and iichit«‘r.itt 
plan of action. 

Desire ' A mivlng. a yearning, a leclinj 
of want ; the mental stale of un- 
easim-ss nwnkeinMl l»y the reprewnt >• 
thai nt an altsent g^ssl. 

Determinism— The diKdrlm- that 
denies the freedoiii of the will. 

Discrimination A judgment ofditt«'i 
cnees iM'lween oPjeets. 

Docetlan- I'ertaining to the hocetie. 
a s<rt whieh tatight that 4’hrisi 
during his (‘arthly life |MitiKi»ssed a 

I diantoin. in*! a real hoit\ ; that 
fe aeted an<f stitfereil only in 
up|H*iiranee. 

Drenm A mental and eonseious 
though disordend proeess taking 
(•lace during sleep, 

BOO -The whole pers.iii . si-lt 'I he 
|H‘rsonai identity . 


agnostics. 

Alter — The individimrs thought of 
another self as sucli. 

Altruism— IdsfHmit ions having as their 
(‘onscious end tlie advantage ot an 
Alter or other self. 

Amnesia— liOSM of inemoiy. 

Analysis— That investigation winch 
]>roeeeds by a resoluti<tii of the com- 
plex ptieiioiiiena of mind Into simple 
ingredients or eonstituent fuct4irh. 
The analysis of a mental product is 
the viewing of it hy separate acts ot 
attention in its several eomismetit 
elements or asisTts. This must he 
carefully distinguished trom that 
actual separation of parts as seen in 
a cliendcal analysis. 

Animism— The Mief in the existence 
of a human sf.irit surviving the 
deatli of the bisly. 

Annihilation— The reduetion of tie* 
object into alisrdiitc notliiiigin*ss. 

Anofa — Want of understanding. 

Antithesis— l.ogical or verbal op|si- 
sition. 

Apathy — latek of normal emotional 
aensinility. 

Apodictic— f'apalile of elear demon- 
•t ration. 

Apparition — An unusual or preter- 
luitural uppearancf* or idienotiienon. 

Apperception -Tbe ttxinu of a new 
sensation tfirougli tfic revival of 
kindred ideational elements. 

Apprehension— The eoneeiving of u 
particular idea, object, or event, 
alone and ai>art from others. 

Arcana- Things iddden <»r unknown. 

Aristotle — A celebrat«‘<l fireek plido 
s«>plier, a disciple of Plato, Uirn ulHUir 
384 «.r. 

Atheism — Tliedisl»ellef of tlie existence 
of a fiod or supreme intelligent 
Being. 

Attention — The special direction oi 
the energy of the mind towards 
something present to it. 

Attribute— All essential characteristic 
of a being or thing. 

Auditory perception— Perception by 
hearing. 

Aura — A supposed emanation of a 
psychic nature. Also the sensations 
that precede an attack of epilepsy. 

Automatic actions— Actions effected 
by the living organism indewnd- 
ently of any stimulus from without, 
or of volition. 


«{Uality. 

Chiromancy - The art and !*ci4 iM r oi 
attempting t«> interpret hy the hm*s 
uf the hand , palmiKtry. 

Choice The selection from competing 
incaiiH to an end. 

Clalraudlence The alleged ability 
to ticar iMumds not normallN 
audible. . 

Clairvoyance- Tile ullegeil faculty oi 
seidiig «»bj«*cts init imriiuilty visible 
to an onliiniry <ibserver under the 
same circutiiHtiinces. 

Co«adaptatlon t 'omplcx. us oppisicd 
to simple adaptation. 

Cognition- -Tlic being aware ot an 
4»bject. 

Colligation The union ot iiuanti- 
tat1v«*ly like elements in eonseloiis- 
m‘HS. 

Complex Not simiile. 

Comprehension Kin*vvie<ig«* oi ih» 
relational l.vpe. 

Conceptualism The asserthm tlmt 
the miiut bus the ivrwer ol forining 
general ideas, or Ideas of ciiisseK i*t 
things, over and alnive the power of 
picturing individual objeets. 

Concrete -(thjfrth’v. not merely a»»- 
stracl. 

Condition- .An ess4Mithkl thing. 

ConfUclUS — A I'bilietM* pliiloiMipber 

(fifil 478 li.c. 

Congruity The quality agreement 
aiming the parts of an esiMMitial whole. 

Conscience Moral reiuMui. moral 

S«*IIS<', 

Consciousness -in its widest sens* , 
all imsh^ of iiieiitHl life . the siifn 
total ot |isyehleal exlstenee . tin 
niiiid's knowledge of Its own o|s‘ra- 
Tioiis or of something a<iing u|s>ii 
It . tlie distinctive eharacter of 
mental life. 

Consent Tlie volition to allow sfune- 
tliing to take plaee. 

Content — That whieh is ineiitail> 
|>ereeive<i. 

Control — Voluntary eomninnd f>f mind 
or bisly. Used by Spiritualists to 
denote the influence lieiievcd by 
them to lie exerted upon a medium 
by incarnate iM'ings. 

Co-ordination— The relation betw«!<en 
constituent members of tlie same 
group. 

Correlation— The act of api»ereeption 
(xmsldered as resulting in explicit 
relationships of a nienul whoh*. 


passion. iitTectitUi, Henliniciit. 

Empiricism The theorv ihal H**ceii' 
tiiates the asHuni)>t i<ai lliid all our 
mental posh«‘ssIoiih arc a ppsluct «tt 
lUirelj sensiuuis e\|MTl«‘m*e, 

Eudnemonlsm The theory that 
happiness is the citief good for man. 

FAOULTV Tiuit whieh remlers a 
mental pna'ess )»osMih|e. 

FalAlism 'l‘he doelrlm* which teaches 
that all our acts are determined by 
tale or extermii eireiiinstaiiees, tnde 
|H‘iidentlv ol volition. Never to 
be ^•otlfUHe«| with deterininisin. 

Free-will The doctrine that we bav<‘ 
tree<him of elioie(‘ in action. 

OKNKRALISATION 1'b<> process ot 
ren»gnlsing likenesses, and asserting 
many particular liiets ni one giMierul 
stiileitieiit, 

HABIT \ menial proeiss wIkmm’ 
rt‘|M-ated iMTforniaiiee results in pro- 
UF'^isivelv easier aeeotnnn Hint ion. 

Hallucinalton Tbe |sreri.tUHl eon- 
striJi'tion of an tilqeef having n«* 
elements of exti-riial reality. jCon- 
trust Illusion, in which there are 
real data.! 

Hypnosix An artifieiMlly • pnslueed 
sleep-like condition. 

IDKA A mental eonet'idion. 

Idealism The ladlet that matter has 
no existenee other than as a sum ol 
sensations jts hrinu Is ftrfnu fm 
reirrti. 

Idealists TIesn* wh«» deny the exist- 
ence <»f A riiateiini W(*rld, inde 
iM'iifieiit of the mind of mail or the 
l»elt>. The doctrine has maiiv 
variants. ISih* ri>aHnw.\ 

Identity 'I'he rerngnltion of a thing 
as different from alt others. 

Illusion The eonstruHlon from the 
basis of real data of a mental object 
incorrectly iM'<*<qited as real. A 
deceptive act of apprcbeiislon. 

Image -Tiic mental s<'lM*nie in whldi 
N'nsaliotis ar* reviviil. 
Imagination- 'Die isiwer of having 
mental Images. 

Immonalliy— That attrlbnte in virtue 
of which a being At free from death. 

Individual— A tingle being. 
Inference— That or»cratlon by which 
we derive a new judgment from 
mme other Judgment previously 
known. 



DionoliAiiv or rHikotoPNv o povoholoov 


Inftlnet—A unttirftl a|>Utode which 
inildM Aiiimahi hi the unreflecthig 
performance of complex aeU tiiw^ful 
for tlie precervatloii of the Individual 
or the speclea : coniiKmnd reflex 
action. 

Introapeotloti'-Attention ofi the part 
of an Individual U* hU own mental 
atate. 

Irrelevant— Not p«»rtlnerit to the 
ijueetlon. 

«fUDQMBNT—Tlie full, explicit carry- 
ing out of a proeeM of eyntlicHii. 

KANT — A tferman phlloeopher. Ixtrn 
1724. died 1H04. The central iMiiiit 
of lile ayat<‘ni i» found in the proiio- 
aitloii that liehire anything cut. I>e 
iletcrinineii c-oncerning the ob|ecta of 
r^ignltlon the faculty of ci>giiltlon 
itaelf, and the aourcea of kmiwledgc 
lying therein, iiiuat be aub]ect4Mi to a 
critical examination. 

MATBIIIALISM - Tlie doctrine whicii 
deiiiea the extatence of any ai»irituai 
■uhatanee. and holda tliat mind 1 m 
mere matter, or a product of the 
material orgmiiaatlon : opiniaed In 
Idealiatn and Hpiritunllaiii. 

Medium A |»eraoii atipiMiaed t<i Im* 
aenaitive t-o control hy iiiearnate 
afilrlta. 

Memory— An ideational imM-eaa of 
reproduction and re<*olle<»llon (»f 
prior cxi»erlenc«*a. 

Metnphyxical - Pertaining to iiietn 
piiyaics. Aliatract. 

Metanhyaios— 'i'liat aiience whicli 
aecKa to trace all hraiiclieM of iitiniuii 
knowledge to tiielr iirat priiielftleM in 
the coiiatitution of Itumuti luit ure. 1'lie 
aeience of mind or iiiteltlgenee. Tiie 
word ia applied ht the aeienee wliieli 
•tudi(»a tiiinga aa tliey are. aa w<dl na 
Uiiriga aa they apiH'ar. Soiiietlimia 
uaed aaaynonyiiioua with ftaycliology 
|n.v.|. Miimetiiiica na ayiioiiyiiiouM 
wltli ontology I 

Metempsychosis -Tile t runaiiiigrat ion 
of the aoul or ego from one 
form int4» niiotiior. 

Mind, or Soul - The thinking prim iple ; 
that hy wliich we lw*l. know, and 
will, ami hy whieli the IhmI.n ii* 
auiiiiated. I See iron/.i 

Motive — Whatever attraeta tiie will ; 
the apprehenaioii of a deairahle eiul. 

NBOATION— Tlieopfxialre of nttiriiui' 
tioii. The denial of a e«intiection 
betw»*en idiuia. Tliiia, Tlie biiom in 
not fierfeetly wldte." 

Nominalism -The aaaertioii that tlie 
univeraal. or general, liaa no exiat- 
ence, or objective reality, otlier tlian 
aa a name wiiicli ia applicable in- 
differently to varioiia ohjccta wliieh 
rcaemble one anotlier in certain 
reapecta. 

Noumena — Thinga in* titeinaelvea. 
ohjeeta of pure thought aiuirt from 
all eteiiienta of the aeiiaea. The 
reality uiulerlyiug pliemuuena or 
appearaneea. 

OMJBCT- Wiialever i'oiiN*iouaaeaa 
rcoogniaea. 

Obsession— The aunfMwtHl effurta 
of an oil spirit hi iiinueiiee a huiiian 
being. Alau a " ffxed idea “ in the 
insane. 

Occult — That whldi it lilddeu or 
aecret. 

Ontology— The doctrine of being. 
That part of tlie science of meta* 
phviica which seeks to investigate 
and explain tlie nature and essence 
of all things — their uAimaf# reo/ify. 
Oiientation— Normal ability to reoog- 
nice one's aurroundlngs. 

PMNCBPTION — Objeetive knowledge, 
the apprehension of external reality. 

P h a n titgin — An apjiaritlon of a iH'rsoti 
sUll lldiig. 


Phenomenon— Something seen or 

lierceived. literally an appearance. 

Phllomathle— Pertaining to the love 
of learning. 

Phllosophlst— A lover of sophistr)*, 
a would-be phtloaopher. 

Philosophy— literally the love of 
wisdom (philtm, love : $ophiM, wis- 
dom ). Tiie search for wisdom. In 
modem usage pkilotophy may be 
defined as the universal science 
whlcti alms at an exidanation of all 
tlie phenomena of the universe by 
ultimate causes. It seeks U) explain 
phemiinena by inquiring into causes, 
reasons, powers, and laws. Anplled 
hi a particular sphere of knowledge, 
it denotes all the general principles 
relating to that sphere — e.g., nuiral 
pliltoaophv means the sdetice which 
treats <if duty. , 

Phrenology— lilernuy the science of 
file mind (pAren, the mind ; htgoM, 
fiiscoursei. The term now tiieans a 
doctrine biumled on an assumed 
knowledge of the funetioiis of various 
parts of the brain obtained by com- 
paring ttieir forms and magnitudes 
in ditterent individuals with tlie 
trails wiiieli these Imlividuala are 
found hi possess. The tlieory was 
first nropoiiiided by flail, a Vieiintfse 
pliysteian. The faculties in this 
system are divided info tw<i groufsi— 
feelings and Intelleet. A phrenological 
eliiirt is a map of the bead drawn on 
file skull which purfKirts to indicate 
on tlie exh»ri<ir the particular areas 
of feeling 4ir int<eilect which lie in tiie 
hrain umierneatli. 

Planchette - An apfiaratus for record- 
ing delieate nioveniciita of the hand, 
and l»y which sii-calhHl . automatic 
or spirit writing is obtained. 

Platonic - Pertaining hi Plato, or his 
philos<iphy. 

Platonism - The ethbw. physics and 
dialect iiw of JMaht. It is maintained 
lliat th(‘re is no one system In these 
writings t<i wliieh the author uni- 
formly adheres. 

Pollergeisl ■ A supiMsititious ineav- 
iiate being wliieh. while remaining in- 
visible, demonst rafts by misehievous 
acts and noises, usually in or alamt 
houses. 

Pi*eternatural — Traiiscemliug ordi- 

nary natural ugeiieits. 

Psychiatry - The medical treatment 
of im'iital diseases. 

Psychic, Psychical— Pertaining to the 
human stmt or snirit or mind. Ks- 
pecially now applied to that force tiy 
means <if wiiich spiritualists aver tliey 
can coiumuiiicate witii the spirit 
world, ulis> by which they can im»ve 
niaterint things without physical 
agencies. The force by means of 
whlcIi so-called spiritualistic piienom- 
eua are prtKluced. 

Psychology -That branch of plillo- 
sopliy wiiich studies the iiumau mind 
tir soul, aud t'oiuiciousiiess wherever 
found, as in the kiwer animals. 

Psyohometry — The iMm*er supiMwed 
to tie jHissesM'd hy Mime persons of 
ascertaining frtim aii article some 
liuiracteristifw <if its i^sMsessor. 
.A inethtMl of determining the Interval 
lietween tlie reetqitloii of a sensory 
stimulus, and the execution of a 
responsive mox*ement. 

Psychoses — Tlie moiiifestatluns of 
phtMiumeiia of mind. 

Psycho - therapeutics — The treat- 
ment of morbid condlUons by '* sug- 
gestion ” or hypnotism. 

Purpose — A deUberately-formed in- 
tcutiou with r^ard to a series ol acU, 
or a remote end. 

MAPPOIIT— The peculiar relationship 
wliicti exists between a hypnoUsea 
person and tlie hypuotlser. 

Rational Psychology— The investiga- 
tion tnUi the nature of the mind it- 
tfOl. 


Realism— The doctrine that matter 
exlsta per se and apart from the 
subjective sensations of the per- 
cipient mind. Opposed to idealism 
(q.v.J. 

Reason— (1) The intellectual power of 
understanding ; (2) the particular 
exercise of the understanding In- 
volved in the process of reaseming : 
(3) tiie Uital aggregate at spiritual 
power posscesidby man. 

Reflex Action— Mox’ement in response 
to sensory stimuli without the inter- 
ventloti of any mental effcMrt. 

Resolution— Tlie mental determina- 
tion of a puriKise. 

SCKPTIOI8M— Absolute scepticism 
is tlie theory tliat positive trutti is 
unattainable by human intellect; 
fiartiaJ scepticism discredita some 
convictions of mankind, generally 
deemed to lie of vital importafice. 

Self— Tlie subject of individual con- 
sfiousiiess. 

Self-consclousness—Tlie process of 
reflection on the wlf. 

Sense— The cafiacity of the living 
lieiiig for a fiarticular sfiecies of 
sensation. 

Sensibility— The power of exfierienc- 
ing sensation. 

Sentiment— An emotion of an abstract 
eliaracter. 

Socratlc— Pertaining to Socrates, the 
(irtH'k sage, or to liis method of teach- 
ing and philosophy. Tiiat niethfid 
was by ineaiui of interrogatories, 
'file profKisltlou was not laid dowm 
uutlioritatively, and the pupil was 
led t4> acknowletlge it by a series of 
(luestions put to him. The Inductive 
inetlKHl and the definition of ideas 
are two principles of science ascrilied 
to iSiKTates. 

Soul— The mental prlncifile lielie\’ed 
hy Aiiiiiiists to be separate from the 
IkkI.v, and having jiersonal individ- 
uality. 

Spectre — A ghostly apparition. 

Splnozism - The system of phlkeopliy 
of Spinoxa, Uirn lft32, died 1677. 

Spiritualism, or Spiritism— A form of 
aiiitnisin which iiolds tliat tlie iiunuui 
identity ja'rsista after piiysical deatli. 
aud that incarnate sfiirita can by 
means of a peculiar fwychic force 
communicate in various w’a>w with 
living human beings. 

Sub - consciousness, sub > llminal 

consciousness— The coiuiclous pro- 
I'css given in a state of inattention ; 
cxinseiousness a]iart from the waking 
state. 

Subjective — Denoting mental in op- 
IKisitiiHi to material phenomena. 

Syllogism— A tyfie of deductive 
reaMiiiing. 

Synthesis — Tlie process of integrating, 
or combining, thought. 

TBLBFATMY — ('ommunlcation be- 

tween mind and mind otherwise than 
tiurough kmiwii channels of the 
senses. 

ULTIMATK— The last of a series. 

VOLITION — The act of determining 
choice, or forming a purpose. 

Voluntary — Pertaining to the will ; 
subject to, or ountroUed by, the will. 
Intentional. [See reftex meium.] 

WKIIMVIfOLP — conception belong- 
ing to tlie luperstltion that human 
beings took the form of wolves, 
while retaining human int^ligenoe. 

Will— The capimUity ofself-determioa* 
tion. SynonymoQs with toIIUod. 

ZOOTHBIMff— The worship Deity 

under the form of an inimaL . 

Zoroaster— A teacher of Baatem Iran. 
Date unknown (probably about 1000 
AC.), 
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The Loaded Governor. In order to 
enable the governor to work at a higher npeed 
and operate the throttle valve with greater 
delicacy and preemion, the governor is loaded by 
a central weight, and the r^ations shown by the 
equations for an unloaded governor then become : 

^ _ 900j 7 / W -f ic \ 

\ w / 



in which, W is the weight in pounds of the central 
weight, and w that of each ball. On comparing 
IhoHo erjiiations it is clear that for any particular 
height of revolution, the speed of revolution is 
greater in the loaded than in the unloaded type ; 
and that for any particular rate of revolution, 
the height, h, is less in the loaded form than 
in the other typo. Also, the advantage in speed 
is represented by the ratio n^VV+mj: \^w. 
Friction has also to be considered, but both 
theoretical and practical demonstration show 
this to bo a negligible quantity as W -4 U’ is 
increased. Loading a governor either by a 
central weight or a spring thus provides a means 
of overcoming great frictional resistance. 

Centrifugal Force. In considering 
the forces acting on the balls of a governor, 
allusion was mii^e to (;entrifugal force, and, 
before proceeding further, it will l>e advisable to 
consider this force. Really the term centrifugal 
(I.<atin centrum the centre, fugio - I fly from) 
is a misnomer bequeaUu'd to us by early philo- 
sophers, w'ho concluded that a force e.\iHted 
tending to drive bodies revolving in a ein-le 
away from the centre. Otherwise, they argued 

t ilausibly, how' shall w'o explain the count er- 
)alaneing force nei^essary to compel a IxMly to 
revolve in a circle as seen, for example, in the 
whirling round of a wt'ight attached to a siring. 
Hence, the term cetUrifuefdl force w'as used to 
indicate the tendency of the body to fly from 
tiu' centre, and reniri petal force to indicate the 
pull tow'ards the centre, these fon’('s being 
lUH'cssarily e({ual and, of course, opposite. 

Actually, howt*ver, the tendency of such a 
body is to continue its motion in a straight 
linc--t.f., to olH»y New'ton's first law, “Every 
body continues in a state of rest or of uniform 
motion in a straight line, except in so far as it is 
compelled to change that state by force acting 
on it.’' 'J'herefore, at any point in the circle 
the body W [218] is forced to move in an 
unnatural path, and tends to move as a tangent 
to that circle, as at a-/>, r-d, e-f. Remembering 
that the term acceleration may mean a change 
in direction as w'ell as in velocity, the body W 
thus has an »wc*elcration towards the centre 
of the circle, its amount being represented by 
• velocity in feet per second, and r the 
radius of the circle in feet. The centrifugal 
fort^e is the product of this acceleration and 
the mass of the body, and since the latter 
- of ^iy 



in which F represents the "magnitude of the 
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centrifugal force and W the weight of the 
body in pounds. As velocity 
_ 2Tr X n 
60 

{2irr being the circumference of the circle, and 
n the number of revolutions per minute), this 
quantity may be squared and substituted for 
r- in the formula, thereby giving another state- 
ment for centrifugal force when the number of 
revolutions per minute are known. 

« ^ Wir^ra* 
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Wherever, in engineering, revolving masses 
are concerned, these centre f(.rces have to be 
considered, and if there exist any lack of balance 
in the revolving parts, the wear on the bearings, 
and rtie vibration set up, will cause considerable 
damage. 

Burating of Flywheels. In the governor 
(which recjuleUes the speed of an engine), centri- 
fugal force is utilised in the opening out of 
the balls, but in the flywheel (which steadies 
the speed of an engine), and other revolving 
w'heels, centrifugal force produces a tension in 
the rim sufficient at times to burst the wheel, 
sometimes causing loss of life. (Consider the 
rim to be divided into a great number of small 
sections, as in 219. The centrifugal force for 
each separate section is then equal to: w'cight of 
section X v^-^rg. For the w'hole, the aggregate 
of all t he sections, F w'cight of the rim x -f- rg. 
The tensile stress, however, in the rim acting 
tangentinlly as in 218 amounts to 
weight of rim x v’* 

2irrgr 

The Purpoee of Flywheels. The main 
purpose of the flywheel is to provide a reservoir 
of energy. In the steam engine, and also 
in gas and oil engines, the energy is supplied 
in jerks, as it were, at brief intervals, while 
the work to be done — the resistance to be 
overcome — Is a constant quantity. This inter- 
mittent supply of energy is sometimes noticeable 
in steamers propelled by paddle-wheels as a 
monotonously regular forw'ard jerk. But the 
enormous mass of a steamer, a locomotive, or a 
train is sufficient to store up the excess of energy 
during the period when the supply is greater 
than the demand, and to part whh it when the 
resistance exceeds the pow'er supplied. Hence, 
it is hardly necessary to say that a flywheel is 
not required in marine or locomotive engines. 
There is another case w*here a flywheel is needed 
— when the energy' imparted is used periodically 
instead of regularly. Punching and shearing 
machines are an example of this intermittent 
utilisation of energy. The accumulated energy 
of the fl}’ wheel is sufficient to produce the 
operation of punching, shearing, slotting, 
etc., when without its aid the engine would 
possess insufficient power to perform these 
operations. 

The Stored Energy of Flywheels. 

The energy acquired by the flywheel is callerl 
“ kinetic energy.” Work is performed by the 
flywheel in virtue of its motion just as the 
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potential energy of a pile-driver enables it to 
perform work in virtue of its poeition. Work is 
done until the body possessing kinetic energy 
is brought to rest. TOe kinetic energy of a 
moving body of mass m 

" ’ 

and in the case of a wheel the velocity in feet per 
second 

*2wrxn 

~ m * 

where rt is the nuinl>er of revolutions fjcr minute, 
'i'hereforc kinetic energy of flywhwl 
wr X wy 

_ ttt) / _ w x4ir-r‘-xn‘ tny.v’f^>cn^ 

2g ' igykrn 2flrx900 

Inspection will show that for one particular 
flywheel all the quantities in this ecjiiation are 
constant except w. Hence the kinetic energy 
depends dire<rtly on the square of the nunil>er 
of revolutions in a minute, while for different 
wheels the energy is proportional to the mass 
and the square of the velocity. 

Practical laauea. It must not be 
imagined that the design of an engine governor 
is so simple a matter as to be embodied in the 
forniuliB just given. If such were the case, 
there would not 1 m^ so large a number of varia- 
tions in design. Many of these are veritable 
pu%'/<les to the uninitiated. Hut if we consider 
for a moment <»r two what a governor is expected 
to do in the iiKKlern factory or generating station, 
we shall at least undei'stand tliat the problems 
presented are not ho easy of solution as they 
appear on first thoughts. 

Conditions of Governing. The most 
exacting conditions ai*e those the.t exist in cotton- 
spinning mills and in electric generating stathms. 
A variation of about 2 pi>r cent, in the number 
of revolutions ]kw minute of a high-speed engine 
is as much as is consistent witli steady, satis- 
factory working. Two }K‘r cent, is a very small 
margin when we remember that the governor 
cannot l>egin to act until the spwd of the engine 
c hangos. H ence t he nocess it y for responsi veness, 
a ne^ which incn'aflcs with sperd. So that the 
difficulties of fitting governors instantly re- 
sponsive are much more difficult of solution than 
they w'ore in the old days of slow-running engines, 
for which the Watt governor answen*d well 
enough. A very brief account of some of the 
principal devices is all that can be given here, 
bearing in mind that however divei-se the 
forms, the principle remains unaffec'tcd — that 
is, the centrifugal force and gravity must Ik* in 
equilibrium. It is necessary also to mention 
that improvement are not wholly to be credited 
to the governors alone, but also to better forms 
of throttle- valves, as those of double-beat type, 
which arc more delicate and prexuse in action 
than the old elliptical throttle- valve. 

Cros»ed«arm Governors. The early 
type of Watt governor is shown in 217, where h 
is the height of the cone, measured from the 
radius lino r to The apex. This ^vemor is too 
sensitive, because the height k varies greatly and 
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rapidly with changes of speed. As the number 
of revolutions per second varies inversely as the 
square root of it is not possible for the engine to 
run regularly. A better form is that in which 
two points of suspension are provided at some 
distance below the apex, because as the balls rise, 
the apex drops, and therefore there is less effect 
on the height of A than in the previous case, and 
the balls have to move a less distance to effect a 
change in speed. The best form possible in this 
design is the crossed-arm governor [220], where 
li remains nearly constant for all variations in 
load. This is approximately isochronous, or 
astatic, a condition which is best fulfilled when 
the halls move in a parabolic path, and these do 
BO nearly. But it is not a perfect governor, 
lH‘cau8e it is liable to hunt, due to its sensitive- 
ncHs. That is to say, it is too quickly responsive 
to minute changes, with the result that it will 
sometimes produce, insU'ad of check, changes. 
Hence, pseudo-astatic governors, or those in 
which the too rapid action is checked by springs 
or weights, are preferred. Moreover, one essen- 
tial condition to responsiveness is that the 
governor shall run more rapidly than the engines, 
so that with the high-spt^ed engines of to-day 
the Bjx^eds of governors have to l)e very high. 
Some contrasts are shown by the figures. 

Fig. 220 is a good pattern of (Tossed-arm 
governor, approximately astatic. It is driven 
by the small bolt pulley A through bevel wheels B 
to the spindle (\ carrying the crosshead T), from 
which the arms are susjwnded. ll)e sliding 
sleeve E receives the connecting rods by which 
the vertical movements of the arms are trans- 
mitted to the lever F, the spindle G of which 
actuates the throttle valve in any convenient 
way. 

Centre-weighted Governors. A much 
better type is the centi’e-weighted, or Porter, 
governor [221], made also with many variations 
in the details of fitting. Here — the example 
being by Tangyes, Ltd. — the balls are connected 
to rods above and below, forktxl to embrace the 
top of the vertical spindle, and the lower portion 
of the central weight A. As they fly outwards, 
therefore, they raise the weight, but their move- 
ment is also checked by its resistance. The 
throttle lever B is actuated as before, through 
a forked end, and the governor is belt driven a£o 
by the pulley and bevel gears seen below. 

Spring Governors, In another large 
group of governors the resistance of a spring is 
utilised to check the opening of the balls. In 
these the resemblance to the Watt is not obvious. 
niei*e are many, as the Hartnell [222], Burrell, 
Robey [223], and others. The power of the 
spring is adjustable. In 223 the governor con- 
trols the action of two sets of valves, as shown, 
wdth dashpots. 

Slip is fatal to the accurate working of gover- 
nors, hence the belt driving is often abandoned ; 
chain driving by a Renold chain sometimes takes 
its place, but more often the governor is put on 
the crank-shaft. 

Many governors exercise direct control over the 
slide valves through the slot links, an iUuatration 
of which occurs in 222. 



Flywheels. Th^ are dangerous objects 
unless the results of centrifugal force are safe- 
guarded in some way. Many flywheels have 
fractured, with results disastrous to property and 
fatal to life. The following are the mefhods 
adopted in modem practice. 

Cast • iron Flywheels. In casting 
these, the first difficulty lies in the shrinkage of 
the metal in unequal sections. Thus, the rim 
alone is considered in apportioning the mass of 
revolving metal^ the arms being neglected, as far 
as their mass is concerned. Ineir only function 
is the duo connection of the rim with the Iiosh, 
and this is a point of cardinal importance — the 
embodiment of sufficient stren^h to resist the 
pulling or tensile action of me rim, and tc» 
resist the effect of stresses set up by the shrinkage 
of the cooling metal. The latter alone has beim 
the primary cause of many fractures of wheels, 
although the strength of the arms, as obtained by 
calculation, was ample. 

Causes of Ruptured Flywheels. 
When a flywheel cools after easting, the rim 
and eentral 1)088 remain hot much longer than 
the arms, and so continue to shrink after the 
arms have set rigidly. Tliis is where the mischief 
occurs. The shrinking rim and boss subject the 
arms to mixed stresses, and the arms resist the 
shrinkage of the rim and 'boss. The net result is 
that though the wheel does not fracture at the 
time of cooling, yet it is in such a condition of 
internal stress or tension, that a slight excess of 
speed of revolution above the normal is liable to 
fracture it. It is a fact that the majority of 
flywheel fractures arise from this cause alone. 
Much can be done by care on the part of the 
designer and founder to proportion the rim, arms, 
and boss ; or by hastening the cooling of the rim 
and boss, and delaying that of the arms, so that 
the cooling shall take place in about equal times. 
This is properly done in cast-iron flywneels ; but 
as there is always an element of risk, the practice 
has grown of abandoning such wheels in favour 
of those built up in separate pieces, bolted 
together, and in another mrection of using arms 
of wrought iron in rims and bosses cast around 
the ends of the arms. 

Though, therefore, cast iron is used for wheels 
of small and moderate dimensions, the composite 
wheels are almost invariably used for those of 
larTO dimensions. 

Wheels with Wrought - iron Arms. 

Ill these the arms arc cut off from the bar, 
jagged at the ends, and inserted in the mould 
with the jagged ends projecting into the spaces 
prepared for rim and b^, and the metal is 
poured round the ends, so enclosing them. There 
arc two objections to this, one being the flimsy, 
skeleton-like,, unsightly appearance of the arms ; 
and secondly, the real risk of the arms becoming 
bent by the centrifugal efforts of the rim, an 
accident which has frequently happened. Hence 
the reason why the built-up wheels have pre- 
ference. 

Built-up Composite Wheels. Of these 
there are several designs, the best of which 
are found in mill engines, often combined with 
toothed wheels. Various means of union »re 
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adopteil. The rim is cast in segments, and united 
with cottared dowels, llie arms are cast indi- 
vidually, and bolted to the rim across the joints 
of the latter, and also bolted to a central boss. 
Or sometimes the boss st'gments are oast with 
the arms, and bonded with wToiight-iron rings to 
maintain them truly. 

Grinding Wheels. Hcvolving masses are 
continually exercising the ingenuity of the 
mechanic. The modem practice of grinding as a 
rival to purely cutting operations luis given an 
immense impetus to the development of the use 
of rapidly rotating wheels of emeiy\ corundum, 
carborundum, etc. Comparisons with the old- 
fashioned grindstone crawling slowly round at 
about 100 revolutions pcT minute gives nomanm^r 
of idea of the emery wheels of to-day. The 
latter run at a jXTiphcral sp(‘ed of about r»,(KKI ft. 
per minute, and this subjects th('m to a tensile 
stress tending to burst them of about 75 lb. p(*r 
square inch. Of course, such wheels do some- 
times fracture, but evil n'sults rarely follow, 
because provision is made witli a view to prevent 
the friigments from flying asunder. This tak(w 
two forms. In one [224, 225, and 226] the body 
of the whiM'l is so grippt^d by bosses that, even 
though it breaks, the pieces are still retained. 
In the other [227] a hood (A) encircles the wheal, 
excepting just at the locality where the at^tual 
grinding is l)eing done, and so coniin(^s fractured 
portions. 

Centrifugal force has to lx* carefully considend 
in connection with tlu^ armatun^ windings of 
dynamos and motors. If th(*so arc not secured 
efficiently with bonds, the wires will fly outwards, 
and BO work loose. 

High-speed Shafts. A dynamical offe^ct 
of much practical importance arises out of the 
rotation of unbalanetd shafts, particularly that 
of crank shafts. The countcrbalan(t(‘ weights put 
in the driving wh<*cJH of l(x*omotiv<s arc carefully 
calculated and ]ocut(*d to neutralise the dynamical 
effect of the two cranks, which arc situated at 
right angles to each other, and by which the 
driving wheels are rotated through pistons and 
connecting-rods. They do for the crankshaft what 
the flywheel does for the ordinary steam engine. 
But for these cranks the motion of the engine 
would produce a succession of hammer-like 
blows on the rails, destructive alike to the rails 
and the mechanism of the engines. 

The cranks of compound marine engines are 
balanced, but in a different way. Extensions are 
forged on the cranks at the si^ opposite to the 
crank. 

When there are threx* cranks situaUd at 
angles of 120'^, no counterbalancing is necessary, 
because the cranks balance each other round 
the axis. 

Precautions with High-speed Pulleyr. 

Plain shafts and pulleys, having no sensible^ 
lopsidedness, often develop wobbling or vibratory 
movement at high speeds. In the case of pulleys 
this is obviated, at the speeds at which tlu^y 
generally run, by balancing them in the course 
of manufacture on knife edges, and carefully 
removing metal from those portions which come 
to rest in the lowermost positions. This is 
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neccBBary in all high-Bpeed pulleyK. But MhaftH, 
though turned trulv, do at a wry high Bpced — 
the critical npeed — tfevciop vibration which often 
BuhnidcH at a higher or lower Hpeed. In such 
eaHPB extra bearing support niunt f)C afforded, 
or the Khafts muni be Btiffened without increaning 
(heir weight. This explains, too, w'hy sfiffness 
in a shaft is of greater importanC'C than mere 
torsional strength. The latter alone w'ould yield 
impracticable results. It also explains why steel 
has supc^rseded iron for shafting in present-day 
design. 

I^Ileys and drums of great weight on light 
shafts inevitably set up vibrations, in spite of 
g<M)d balancing ; hence it is neeissary to lighten 
them where possible. In present practice, pulleys 
of rolled sU^el have largely superseded tlie 
heavier on(‘s of east iron ; and those built of 
timber, lighter than sU^el, <‘njoy a rapidly growing 
pojndarity. 

Hammers. Of the gravity meehanisms pure 
and simple, pt^rhaps the most obvious are the pile- 
driving monkeys, and the steam and drop 
hamrnt'rs. Hert^ foot-|K)undH lb. weight 
multiplied into the height fallen in fwt, repre- 
sents the dynamical effort. In either ease the 
monkey, or the tup, is the weight usually taken as 
the falling weight, though in st<*am-haminers [228| 
the weight of th(^ piston and piston-rod should 
Iks included. An advantage of all thes(‘ mechan- 
isms is that one of the factors is (‘apable of 
variation, that, of the height of fall. In the pile- 
driver, the w'ineh by which thc' monkey is raised 
regulates it; in the steam -hammer it is the 
volume of steam admitted ; in the drop-hamnuT 
the height is n'guiated by the belt or board. 

Although m' have spoken <»f the falling w'eight 
of a hammer only, few' steam-hammers are made 
lik(* this now, but (ht* pressun* of st^-iun is intro- 
duced to aec<*l(‘rate the descent of the tup, 'Phis 
increases (he sjM*f*d of working, enabling many 
mor<* blows to lu' struck in a given time, in 
addition to the great<*r dynamic eff(‘ct. Hamim*rs 


are made generally to operate by working a hand- 
lever for each blow, or self-acting, as in the type 
shown in 228. Note should be made of the great 
relative mass of the anvil-block A, of east iron, 
w’hieh is absolutely necessary to enable it to 
absorb the blow's without excessive vibration. 

The Hammer Blow. The energy of the 
blow of a hammer is expressed in foot-pounds, 
and may l)e ascertained by the following formula ; 
a Area of piston in square inches. 
p ~ Average pressure of st(^am on piston during 
dowTiw'ard stroke in pounds per square 
inch. 

•S - Stroke of piston in feet. 

W - Falling w'eight in pounds. 

E Energy of blow after full stroke, and before 
striking, in foot-pounds. 

F.= {ap^ W)S. 

The velocity of the tup the instant before 
striking may be calculat^Kl by the following 
formula : 

P Total pressure on piston — 

F Total force causing downward acceleration 
P 4 W - }Xt I W. 

g Acceleration due to gravity - 32 ’2. 

« VVlocity after full stroke and before striking, 
in feet per second. 

V-'. **2Ff,S 

' w ■ 

Tlu* force of a blow cannot be stated in Utius 
of w'(‘ight at all, because* the pressure of a w'eight 
is continuous, whereas the force of a blow is 
exjxjnded in a moment. Messrs. B. & S. Massey, 
the steam-hammer mak(*rs, have, however, 
ascertained by careful experiments that the 
maximum blow’ of a 5-cw’t. double-acting steam- 
hammer, w'ith moderate steam pressure, pro- 
duces a cinishing effect upon a piece of hot iron as 
great as that produced by a load of abo\it 30 tons, 
and a j-ewt., double-ju*ting steam hammer, a 
: iishing c‘rt*cct equal to that produce d by a load 
of about 2i tons. 


Applied Mech'iHics concluded 
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A LTHOUGH the pianoforte is a comparatively 
modem instrument, and had not yet ousted 
the harpsichord by the end of the eighteenth cen- 
tury, still, the keyboard music of the Elizabethan 
period (1600), when English harpsichord players 
and composers were the first in Europe, is adapt- 
able to the modem instrument. The music of 
the French Couperin of a century later ( 1 7(X)) is 
a rich storehouse of dainty keyboard pieces, 
while his contemporaries, the Italian Scarlatti 
and the German Bach, are used at this day as 
pianoforte classics. 

Grading our Teaching Material. In 

grading music, moreover, for teaching purposes 
wo do not take it chronologically. On the con- 
trary, we should start with tne music that is easily 
understood at the present day, and gradually 
learn to appreciate the idiom of the more difficult, 
because more remote, classics. And here, again, 
it is wise to begin with the music of ('lementi, 
who lived a century later (1800) than Couperin, 
dementi's music helps to form good keyboard 
habits, lying easily as it does to the hand, and 
affording a rich supply of pleasant material for 
the practice of scale passages and broken chords 
and the like, and containing nothing eccentric. 
It is not, however, very exhilarating musically, 
and the young student must have this sort of fare 
interlaracd with bits from the modern romantic 
school — Schumann's “ Jugend Album,” Tschai- 
kowsky’b “ Jugend Album,” Grieg's ” Lyric 
l^eces,” Jensen a “ Wander bilder,” and the like. 
Easy duet playing should be begun as soon as 
possible, and if Mrs. t'urwen’s method l>e used 
for beginners — which (ran be highly recommended 
---the elementary ducts in it will >)c found to 
open an easy door t(» the delightful world of 
“ ensemble ” playing. The study of the really 
great masters of pianoforte literature — Bach, 
Chopin, and Beethoven — must not be entered on 
too Hoon ; Schumann's bigger works, his ” Papil- 
lons,” ” Novelettes,” “ Fantasie-stucke,” etc., 
should also be left to a fairly advanced stage. 
His music, on the whole — like that of Brahms — 
is not so well calculated to lead the player into 
good tone production as Chopin's, although there 
are some works that prove the exception — for 
special purposes. 

Influence of Chopin. Chopin’s influence 
on the player’s technique is like that of Bellini's 
on the singer's. These both insensibly lead the 
student into the “ bel canto ” with its exquisite 
beauty of tone and phrasing. One may say 
that, as a rule, the student should study the 
beautiful before the characteristic. 

Mendelssohn's ^ Songs without Words” are 
dainty little tone pictures suitable to lead up to 
more solid fare, and a useful graded edition of 
them is Germer's, where you will ^d them in 


the order of difficulty. Easy and graceful salon 
music, such as Durand's waltzes and Godard's, 
SchulofTs, and ( 'haminadc's pieces, should not 
be negU^cUnl, es|x^cially in the pianist's ('arly 
stages, as they are suggestive as to colouring, 
rhythm, etc. Neither should w^altzt^s l)o taboiwii, 
as they tench much in a simple way in the 
matter of good f)h rasing and good melcnly work, 
and, again, rhythmical fe(*ling. An excellent 
introduction to Chopin’s NtJctumes will Iw 
found in some of Field’s; and the knowledge of 
the fact that the French Pole began his noc- 
turne writing in imitation of the Irish fuanist 
composer makes the comparative study of the 
tw'o interesting. 

Introduction to Study of Bach, llio 
l»c8t introduction to Bach is Bach. Use his 
little preludes and his two-jmrt and thr(M^- 
part ” Inventions ” sandwiched with the easy 
gavottes, etc., from the suites ; but the study of 
liach should lie preceded by a good course of 
Scarlatti. As we have said, in the earlier 
stages us(* the lighter works of the classical 
Bc^hool — some of Kuhlau's sonatinas can be 
recomraend(^d — but do not omit to couple thesti 
with short romantic picK^ea. 

Beethoven stands ns the dividing line Initween 
the purely chlssical and the ultra-roraantie 
schools. 'Hie gr(*at classicists InJore him were 
Haydn and Mozart ; the great romanticists 
after him wen^ Schumann, Chopin, and Liszt, 
llie latter almost completely changcnl the style 
of pianoforte playing, but they themsidves 
wen* gnmnded in the older (dassical stthool. 
Liszt, the greatest pianist of the nineteenth 
century, was a direct pupil of (Jzomy, whoss 
pupils we all are, in an indirect w ay, through the 
practice of his famous studies. 

It is reported, by the way, that the master 
wrote these studies standing at a desk in his 
teaching-room, while his pupils played through 
what they had prepared for their lessons. 

Guides to Teaching Material. As s 
guide to the choice of teaching material of all 
kinds, one should possess such a book os Eseb- 
mann-Dumur's “ Guide du Jeune Pianiste,” 
which is a catalogue of the entire rewrioire of 
pianoforte pieces and studies graded from the 
earliest stages up to the virtuoso summit. 

For the application of educational principle 
to the elementary teaching of music there is 
Mrs. Curwen’s Teacher’s Guide, in two grades, 
and for helps in teaching the elements of form 
and elucidating the emotional content one should 
consult such books as C'arfK^’s “ Phrasing 
(Novello), Ridley Prentice's “ The Musician ” 
(a gui^ for pianoforte students in six grades), 
Knott's “ Elements of Music,” and Corder’s 
“New Motley.” If we buy our music (the 
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Ktandard works) as far as possible in volumes, 
w'C may thus form a libraiy. The classics are 
cheap. Mendelssohn's comjSde pianoforte works, 
for instance, can be had in a beautiful edition for 
7s. A complete copy of Chopin’s mazurkas, 
the very best raition — Bote ana Bock— can be 
had for 2s., and so with all his works. Beethoven, 
Schubert, Schumann, can be had on like terms. 
But it is a mistake to buy minuiture editions for 
dudi/, as they are bad for the eyes, and hinder 
ease in playing. 

Sight Reading. As we advance we must 
patiently work at sight rea<ling. In the elemen- 
tary stages we may use Kunz’s “(’anons” 
(five-finger exercises in all keys), which can be 
used later as material for the practice of trans- 
positions. With a fellow enthusiast let us 
play four 'hand arrangements, beginning with 
easy gavottes by Rameau, Sully, etc., and 
persevere till we can play the symphonies of 
Haydn, Mozart, Schubert, Beethoven, and 
Schumann. 

Nothing is so good for sharpening our rhyth- 
mical sense, and for acquiring and keeping up 
the art of sight reatiing, as ensemble playing 
of any kind. We should play accompaniments 
to violinists and singers whenever we have the 
chance. Begin with easy things. The good 
ac'companist is rare. Schumann said that 
a<‘eompanying was a test of the musician. 
Transposition, which Inw already been treated 
in the SklF'Kduoatok [s(h^ page 1057], should 
be studied, and for practising matenal we 
might get “ Warriner’s 1'ransposit ion." In addi- 
tion to the sight reading of song accompaniments 
we should Mndy the best of the art songs, and 
ask tlu^ tH)'Operat ion of singers. Such songs 
should not l)e approa<^hed inendy from the 
singer’s point of vi(*w — pianists will learn much 
from them. 

The Modern Cotnpoeere. There yet 
remains to be mentioned the pianoforte music 
of the latter half of tlie ninett'enth century — 
that of the (human Brahms, of the Seottish- 
Norwegian (h'ieg, of the Bohemian Dvorak 
(whose original four-hand music, I.A»genden " 
and “ Slavonic Dances," is of great value), 
of the KiiHsians, Huhinstein, Tsehaikowsky, 
(dazounow, Arensky, Raehmaninoflf, Blumen- 
feld, Scriabine, Liedoff, and others ; and that of 
the Parisian School — Sn.int -Saens, (Vsar Franck, 
(’le.ude Dubussy, Mozkowski, C’haminade, etc., 
of the Scottish' American Edward Maedowell, 
whose “American Wood Idylls," “Sea Pieces," 
“ Indian Idylls," and the like, are charming 
tone sketches of a light natim*. The British 
composers since Sterndale Bennett, whose 
“ Liike." “ Millstream," and “ Fountain " are 
alike poetic and pianist io, although they 
he*ve oc'casionally wTitten for the piano, have 
yet occupied themselves chiefly with cantatas, 
operas, and oiThestral work, although mention 
must be made of Sir Alexander McKenzie’s fine 
pianoforte concerto, the “ Scottish," a work 
of really high rank. The younger British 
composers are, ho>n^ver, \iTiting extensively 
for the piano, and among them there is not 
only great promise for the immediate future, 
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but already brilliant achievement. Perhaps 
the new “ Edition Ckas. Avimn " will do for 
these what “ Belaieff ’’ has done in the past 
for the Russian school. 

TMchIng. A few w^ords now about teachei-s 
and teaching. Much is required from the piano- 
forte teacher. He is expected to teach alike 
literature and public speaking, as it were ; 
he not only reads the classics w’ith us, but 
trains us as dramatic reciters. Some teachers 
are strong on one side, some on the other, and 
some few are famed for both. Some try to 
make of the pupil a sound musician, some 
specialise in training for brilliance, some try to 
give technique, some interpretation. The art 
of tone production, or touch, till recent times, 
w'as left largely to chance. The most far- 
famed teacher in Europe for (he last twenty 
years has been the Pole Leschititzky, in Vienna. 
He is an old man and much in request ; it is not 
easy to get lessons from him ; but he has a 
great number of “ preparers " w'ho work with 
him, giving tw’O or three lessons a week, the 
master himself giving one lesson a month or so. 
Great artists — performers such as D’Albert, 
Paderew'ski, and others — sometimes give occa- 
sional lessons to artist pupils, but one goes to 
them for hints on style and interpretation, not 
for technical and systematic instruction. The 
Omtinental conservatoires are inexpensive — 
some of them, indeed, free — but although the 
small towns in which they are locH,ted offer 
advantages in the form of a musical atmosphere 
for the young student, the pianoforte teaching 
in some of them is based on out - of - date 
“Methods," and the lessons given are of little 
mort' than merely nominal duration ; so thR.t 
th<^ student finds it necessary in many cases 
to i)ay for additional private lessons outside 
the institution. 

Pianoforte Study in England. But, 
except fpr a ptThaps chepqK*r R,nd brighter 
life, there is no need for the ambitious pianoforte 
student to leave our own country ; and. indeed, 
except for the sake of gaining a wider and 
more varied experience at the end of his student 
days, before settling down to a teaching or 
jierforming career, it is foolish of him to leave 
our shoH's, since our own schools and private 
teachers are really far stronger than the Con- 
tinental piano teachers at present. The student 
must hear a great deal of good music ; it is 
one of the most important factors in his educa- 
tion. Much good music can be heard in London 
and the provinces, orchestral, solo, instrumental, 
and voce.l ; and all the great jx^rformers visit us 
periodically. The pianoforte student must not 
neglect opera either, since much pianoforte 
music, many of Beethoven's sonatas and 
Chopin’s compositions, for example, pre-suppo.se 
an acquaintance w'ith dramatic diction, so to 
speak. The Royal Academy pjid the Royal 
College of Music can offer an all-round musicpJ 
education second to none in Europe. For 
pianoforte playing we can *now'here get more 
satisfaction, more fruitful teaching, than at 
the Royal Academy, of which one of the pro- 
fessors has sent out the most complete and 



scientiiic monograph on pianoforte touch and 
technique (in its widest sc^nse) that Europe or 
America has yet seen. We mean tlie author 
of “ The Act of Touch,” etc., so often cpioti'd 
in these pages, Tobias Matt hay, a London born 
German, whose interpretative tea<'hing is as 
striking as his technical in its I'esults. Students 
may enter the Royal Academy for one year, 
but three years is understotxi to be a course. 
They may enter at any time, although the 
academic year begins in September. Pet's are 
thirty-three guineas per annum. Alike at the 
Royal Academy and at the Royal College, 
there are a ^eat number of scholar.diips wJiich 
can be obtained bv those .sufficiently talented 
at competitions, tlie dates of which are duly 
announced. And, of course, private lessons 
may be obtained of all the teachers of thest* 
institutions, if the student df)t‘.s not wi.sh to 
join one of the.se. 

Examinations. The “ AssociaU'd Board,” 
being a joint institution of the R..A.M. and 
R.C.M., is consequently the moat esteemed 
examining body. Examinations in pianoforte 
playing are held by it all over the eountr 3 ^and 
in the Colonics at local eentres. The pntfeMstnnal 
eertiticates obtainable are tboa<' of the R..\.M., 
the Metropolitan Flxaminations (Licentiate), held 
in SepU‘ml)er and at Christmas, and those* of the 
R.f\M. (.A8sooiateship),*hcld at Easter. It is 
now quite expi'cted that young prob'SHional 
musicians should pass erne of these examinations, 
and it is difficult to obtain positions at schools 
without them. Students of the R.A.M. and 
K.C.M. can, on leaving, obtain a teaching diploma, 
if proved deserving of such, and R. . A. M. students 
>vho greatly distinguish tbemse'lves are* awarde*el 
the .A.R..A.M. (.Associate'shij)). 

.As to the preparation for examinations, 
e*ve*n if one feK'ls oneself tit for the* work, it is 
safer ne>t to hurry. We should take two ye‘ar^, 
preparing the prescril>ed work feu- beith. Whe*n 
the* stutT e’emics emt sludt/ it carefully, make it 
our own, the*n lay it asiele* a little* anel take* it 
up again te> pe>lish. Von Billow said “ the*re 
neve*r was a pit'ce eonipe)se*d yet that had ne» 
difficulties ’ Select difficult passages and work 
at them quietly and steadily ; know lljcm 
intimately on the keyboard and go over them 
always with eroncentraU^d attention. Tliem 
gradually work them in with the pree'eding 
and following bars until they are 8t*eurely 
built into the edifice. Then l>eware, for although 
practice means that we are getting our fingers 
to find their keys semi-automatically, yet we 
must never let our playing get entirely automatic ; 
it then gets dead and goes from bad to worst*. 
We must keep the rhythm o/ire, will it every 
time we play, and quick movements will not 
then run away with us ; wc shall have them in 
rein. 

Necessity for Regular Practice. Many 
students who succeed in playing a toccato- 
Kke movement fairly well at first, practise 
it into everything that is bad just because 
they do not attend to what they are playing, 
neither musically nor technically, and so 
the rhythmical grip is lost, and nothing then 
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avails but to put the piece aside until such time 
as the mind can take it up afrt'sh and give the 
needful vivid attention. 

To gain enduraiice we must practise rt'gulai'ly, 
hut with breaks ; it is not wise to play man* 
than two hours conaei*iitivcly, and not even ns 
long as this until we are w-ell in training. Fre- 
quent quarters of an hour of tiring t<*<'hnical 
work suffice ; rest brain and nerve <uul muscle, then 
return to work. Begin as early in the day as 
|K)ssihle, and take freejuent intervals for healthy 
outdoor exercise*. The* amount of prae'tice will 
count for nothing unless it is erm/ datf U'guii 
w^Al and kept on the right lines. We should 
lK*gin w-ith, and have freepient recourse* io, the* 
Daily Te*.st8, epiott'd from .Mafl hay's ” Act e>f 
Toue*h ” and ” Relaxation Study.”" 

The Student's Piano. Se*cure as g(K)d 
a piano as possible ; it is one of e)ur lM*st teaehers, 
be'cauHt^ of the wonderful variety of Umc ob- 
tainable from it. It fe'inpfs one to mint with 
tone. Have a grand if jawsibk*. If we* e*an 
afford only an upright (a cottage), we must gt*t 
the* Ih'hI maker we* can afford ; and if we eannot 
buy enitright. all the good makers off»*r the thre*e 
yt*ars' system. \vhie*h is h<*tte*i than hiring. 
The best makers are* Bi'chHte'in, Ste*inw’ay, 
Broadwood, Erard, and BliithruT, and some of 
the yinmger English liinm an* also rising in 
public (‘Stimation. 

Performing and Memorising. Uistly, 
about )K*rf()rmancc. If we* are amate'.urs we* 
sliemld try to play simple things to iM*rfeetion, 
and should not atle*inpt to peTform to others 
things tluit pre*S(mt re'al difficult ie*H to oui-si*lve*s. 
Ne'cciless to say. we imisl m<*moriHe one or two 
Blie)rt lyrics anel keep them j>oliHh<*d up r(‘ady for 
use*. It will help greatly to me*nu»riHe if we first 
nnalifHr. D*t us try it. say, for Grieg's ** Elfin 
Dance ” from his first hook f)f *’ J.yrie* Pie*<*< H.” The 
simplicity of tin* miit(*rial and fre*ejU(‘nt re*|)e*litionK 
make* it companitive*ly easy. It is in the* ke*y 
of E minor, and the* first live* «*horelH— all of them 
the* chord eff E minor save* one*™givii the? rhyth- 
mical ge-rin of the wlu>le*. Xolet the* derviation 
at the thirel ehord freun B and E by eemtrary 
meition to(', printe>el in small ty|M*. 



The* following passage* is again maele* out of the; 
E mine>r chord, this time it is e*mhroide*rcd with 
)>aHKing notes : 



l.<eam <*ach of the*Hc little* hits carefully and 
join the?m together. Wc* shall not })roce*cd 
further till wc have ahsolut<*ly mastered these 
two and their connection one* with another. 
Next follows a repe»tition of the* rmening chord 
motive, this time on B minor ; add this to the 
other two. 
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Chord A. 


Thi» requires very careful study and practice, 
and we must always attend to it, hearing the 
horns mentally licfore playing the passage, and 
listening to make sure that the horn passage 
really tells through the upper accompaniment. 
And now the whole thing is repeated, 'fhen 
comes again the fivc-ticat motive, very easy to 
remember this time, fur it is in single notes, 
forming octaves between the two hands. 









In the next passage observe that there are 
two persistently recurring notes, A in the right 
hana and C^in the left, while the moving notes 
K, F, Cl, and G, F, E, are just the reverse each 
of the other. 


Chord of F. 



I 

Chord of B. 


ff 




This re-echoing is based upon a series of 
chords, each introduced by a passing note half 
a tone below a note of the chord — these passing 
notes are printed in smaller type. Now we close 
with the opening chord motive, lengthened by 
ti|p additional throbs, and note here again how 
simply variety in unity has been obtained— unity 
and variety have been said to be the keys to 
beauty— by simple deviations in contrary motion 
from the two B's, thus : Smi. 


This fairy-tripping measure, after a repetition 
of the five elephantine footsteps, is again heard, 
although in the notation picture the A appears 
now as Bt>. Then follows an exact imitation 
of this a minor third higher, and still another and 
a higher, but this time not an exact imitation, 
for the boss here moves in similar ^ not contrary, 
motion to the other moving part. 




The second of this pair of bars is re-echoed in 
the two bars that follow, the only fresh idea being 
the suspension of the E over the D thus : 



And now all is repetition da capo^ till we reach 
the last line, the coda, the tml-pieoe, which 
enters suddenly after the latter part of our 
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It concludes with these two dainty little elfin 
screeches on the chord of E minor with expressive 
• interloping half-tone-below passing notes — Dff. 

If we have never memorised before, we should 
try this, taking it quietly, perseveringly, in- 
telligently, imaginatively, and — provided we do 
not let the mind wander — success is sure. 

NervouaneM. Most artists suffer from 
nervousness. If we could think more of com- 
peer and composition and less of ourselves we 
might got rid of it. As Matthay has pointed out, 
if only you succeed in really listening while you 
play, and realise that your audience is listening 
also to the music, and therefore not to you per- 
sonally, that moment all nervousness di^ppears 
as if % magic. Practising clubs are useful. 
As members we may learn to play before others, 
which we should take every opportunity of 
doing. The key resistance varies on different 
instruments. It is well to be able to prelude 
that we may test this resistance sufficiently on 
a strange piano before beginning serious per- 
formance. We should practise preluding on 
series of chords and dare to improvise. If 
we persevere in this as in all el^, what is 
exceedingly difficult to do at first becomes 
automatici^y easy in course of time, till we 
forget that we ever had to learn. 

caneludei 
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radium — or, at any rate, radio-active matter— 
10 , so far aa his oWrvations have hitherto gone, 
a constant constituent of the materials that 
compose the earth's crust. Now Rutherford 
has calculated the proportion in which it occurs 
in the earth’s crust, has estimated the amount 
of heat which such a quantity c»f radium must 
produce, and has actually shown that if his 
calculations be correct, the radium of the 
earth’s crust suffices by its production of heat 
completely to replace and thus compensate 
for the heat which the earth constantly loses 
by radiation into space. 

The Rays of Radium, Those immature 
atoms of helium, as u'c now believe them to be. 
which physicists call the Alpha rays, consist, of 
course;, of material particles ; they are not 
mere vibrations in the ether, like sunlight, the 
libntgcn rays, heat rays, electric waves, and 
most of the others wit^i which readers of the 
course on Physics are more or less familiar. 
But the emission of these rays, and the pro- 
duction of the celebrated emanation to wnich 
they give rise, constitutes only one of the many 
activities of radium. There is a great deal more 
that goes on within the spinthariscope; than the 
zinc sulphide paper reveals to us. The Bela 
rays, so-callcKl, must later l>e discussed ; but 
we may here dispose of the third variety of rays 
which are constantly Wing given off by radium, 
and which are kno^m as the 0am tna rays (Alpha, 
Beta, and Gamma are, of course, the first tnree 
letters of the Greek alphabet). Now the 
Oamma rays of radium are either identical 
with the Ildntgen rays, which arc now almost 
a commonplace, or are at any rate nearly 
identical with them. We may guess that it is 
the occurrence of these rays that explains the 
similarity, in the power of curing certain diseases, 
between radium and the Hbntgen rays. Like 
these latter, the Oamma rays have the most 
extraordinary penetrating power. It is said that 
they can be detectiHl after passing through 
five inches of armour plate. Not only does 
radium give out these rays, but it has the 
power of picking up, so to speak, any Bontgen 
rays that may W about. If you are looking at 
a piece of raoium in the dark through a fluores- 
cent scre<;n, you may notice that it shines more 
brightly than before if Rdntgen rays are being 
generated in the same room, showing that it has 
the power of picking them up and giving them 
forth again in an altered form. 

What Haifa Pound of Radium Would 
Do. But in addition to the three kinds of rays 
to which special names have been given, radium 
is ever giving out a laiw quantity of those rays 
which we oau heat. Whatever tne temperature 
of its surrounding, it is always a little hotter. 
So powerful is this action, and so nearly in- 
exhaustible, that if you could obtain a sufficient 
supply of radium — probably half a pound would 
be quite enough — it would keep a room warm, 
not merely during your lifetime, but for hundreds 
of generations after you. We may note, how- 
ever, that, as Professor Curie has remarked, one 
would not care to be in the same room as half a 
pound of radium. 


Fastest Mowing Matter Known. And 

now wo turn to what arc, in some respects, the 
most important products of radium. Like the 
Alpha rays, the Bela rays consist of particles. It 
is no easy matter to say, however, of what the 
particles consist. The particles that constitute 
the Alpha tayB may freely be described, indeed, 
as particles of matter. As we have seen, they 
are really atomic particles. But the particles 
that constitute the Bela rays are of proportions 
almost infinitely smaller than those of the 
smallest atom. The name applied to them by 
their most distinguished student. Professor 
J. J. Thomson, is corpuscles : the most popular 
name, however, is electrons. These fly out 
from the radium at a most amazing 8pp<^- 
Sir Oliver Lodge has said of them, “ Ibree 
hundred times faster than the fastest flying star, 
they are the fastest-moving matter known.” 
Until the discovery of radium, it was thought 
that the greatest speed ever obtained by matter 
was that of certain of the “ runaway stars.” 
Arcturus, for instance — whom everyonMhould 
know who can recognise the Groat oear — 
moves at the rate of about one hundred miles 
a second, we used to be told, but that is a mere 
dawdle compared with the speed of those 
electrons. 

Matter U Electricity. Now, each of 
these electrons or corpuscles carries with it 
a tiny charge of negative electricity. They 
arc Sieved to l>e all of the same size ; 
and the size is the same whether the elec- 
tron be given out by radium or by thorium, 
or by uranium, or by any other radio-active 
substance. Hence it is that these substances 
are able to affect a delicate indicator of electricity; 
and it was by this means that Madame Curie, 
under the guiaance of her husband, was enabled 
to discover radium. She began with two tons 
of pitch-blende, the mineral in which radium 
is principally found, and ended some months of 
hard work by obtaining one-tenth of a grain of 
radium. This property of affecting an electric 
indicator was the only guide and test that she 
had in tracing this minute quantity of the 
unknown substance for which she was seeking. 

We have said that the electrons carry a charge 
of negative electricity, but now it seems prob- 
able that each of them is a charge of negative 
electricity, or, indeed, is an atom of electricity. 
And when wre go on to inquire where those 
electrons come from, and what they are doing 
before they leave the radium, we reach the 
amazing conclusion that atoms of matter are 
made of atoms of electricity ! As a result of the 
revelations of radium, not only do we know that 
one kind of matter may be changed into another, 
but we have found that matter itself consista 
of electricity. 

The Mervele of an Atom. Readers of 
this and its companion course [PaYSios] are 
already familiar writh Lord Kelvin’s estimate of 
the size of an atom. Roughly speaking, we may 
say that, if a drop of water were magnified 
to the size of the earth, the atoms within it 
would be somewhere between the size of small 
shot and cricket bidls. This gives some faint 
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idea of the size of an atom. But now imagine 
an atom of radium magnified to the size of 
St. PauFs Cathedral. Under such circumstances 
it would appear to consist of about one hundred 
and fifty thousand tiny particles, each of which 
is one of the electrons we have lx?en speaking 
of, and the size of those electrons would Ik* 
about the size of this dot, called a full stop, or 
period (.). Try and realise, if you can, from 
Lord Kelvin’s illustration, what the size of an 
atom is, and then try to realise that the ratio 
of an atom to an electron — the ratio of an atom 
of matter to one of its eonstituent atoms of 
electricity — is the ratio of St. Paul's Cathedral 
to a full stop. Obviously one hundred and fifty 
thousand full stops w’ould not fill St. Paul's 
Cathedral. And so far away from one another 
are the electrons in an atom that the distance 
is comparable to the distance between the planets 
of the solar system. Relatively to their size, 
the electrons are as far from one another in this 
inconceivably tiny atom os the earth is from 
Mars, w’hieh has an average distance from us 
of sixty millions of miles. 

The Atom and the Solar System. 
This is by no means the only resemblance 
lK‘t we(m an atom — or atomic syT^tem, as w'c should 
call it — and the solar system. Just jis the planets 
art' revolving round a centre, so the electrons 
in each of the atoms that go to make up those 
planets are also rcvolvnng round an atomic 
Ot'ntre— revolving at a speed huntlrcds of times 
faster than the speed of the plan<'ts W'hieh they 
compose. .And it is supposed that the electrons 
are constantly colliding with one another in 
their mad race within the atom, and the result 
of thew collisions is to (^x}K' 1 some of them fnmi 
the atomic system. The (electrons thus expelled 
constituU^ the Bela rays of radium. So small 
are the electnms, as compared with the atoms 
of ordinary matt<'r, and so great is their vel(»eity, 
that they pass through such a substance as the 
brass tiilx' of the spinthariseo|K^ almo.st as if 
it were not there. The* Alpha rays consist af 
bigger particles, and they are stopjKKl with c*,'ise, 
but the Beta rays neexi a considerable thickness 
of matter to arrest them. Hut when they are 
am'sUxl tliey can U* shot forth again, just as 
they w'cre from the radium itself. This (*xplains 
the fact that ordinary substances, such as glass, 
which have IxHm kept near radium, Hiemsi-lves 
l>ecome radio-active after a time, .And this is 
what makes one think that there is an analogy 
U'tween radium and genius. Both get their 
energy from within, and both can impart 
some degree of their powers to their neigh- 
Vxmrs. 

A New Source of Energy. This property 
of evolving power within itself is one of the 
most extraordinary facts about radium. .At 
first it was thought to get its power from 
sunlight, or from some sort of unknown 
waves in the ether. Then Sir William Oookes 
thought that the molecules in the air might 
constantly be striking the radium and so be 
imparting energy to it. But now we know 
that the energy of radium is derived from the 
motion of its electrons. And this is a new 


source of energy, gri'iiter than any which has 
hitherto lieen luiowm. 

The in^nious Rugge.Mtion of Sir William Crookes 
that radium takes up the kinetic energy of the 
gases of the air is now known not to meet the 
requirements of the ease. The view of I^ord 
Kelvin that radium obtains its ]X)W'er by absorp- 
tion of sunlight or of some other form of waves 
— knowTi or unknown —in the ether has het*n 
aluuidonod even by its distinguished author, 
who has given his adherence to another view', 
now established l)eyond dispute and known 
as the dmrUegratinn thearg. This is the 
theory the truth of w'hieh we have assumed 
all along. It is the view' which asserts that the 
atom of radium it.sclf is the seat of gigantic 
energies which are quite adequate to explain 
all the energy -producing projx'rties of raaium, 
without the need of any assumption that the 
radium really obt-ains its energy from without. 
This theory further maintains that the exb*rnal 
energies of radium can Iw manifested only at 
the cost of its int(*rnal energies. If, indeed, 
this w€'re n(>t so th«‘rc w'ould Ik* doubt throwTi 
ujxm the d(u*trinc of the consi*rva(ion of energy. 
Thus, w’<* lx‘licvc it is (»nlv in virtue of the dis- 
integration of its atoms that nulium is enabled 
to exercise* its remarkable pro|K*rties. Henoej 
the nami^ of this theory. 

Radio-activity ia Universal. Haiiiiim is, 

of course, by far the most powerfully radio- 
active of ail known bodies. It can Ix^ ob- 
taint'd W'itb a radio- activity considerably 
m<m' than a million times-as gn'at as (bat of 
uranium. Thorium also is very dcliniit'ly 
ratlio-aetivc. 'Fo thest! w'e may add the namt^s 
of ])olonium and actinium, so-calh'd, (hough 
there is now' litth* doubt that thew^ are merely 
nam<‘s for the transit'nt products of the disin- 
tegration of tb(' radium atom. 

But the trutlj is beginning to be retrogniw^d 
that radio-activity is not confined to the ob- 
viously radif)-aetive elemeritH. Tlu* wider our 
intjiiiry the more certain drM*H d ap)K*ar that 
radio-activity may Is? found wb rever we look 
elos(*ly ('Dough for it. Kven ordinary air is 
radio-active, while the soil-air and that found in 
cellars and eaves is still mon* so. |)(K<p wcll- 
w'ater at Cambridge was found to Ik* radio- (urtive, 
and th(?n th * waters at Bath and in many other 
places. 'Fhere an*, of course, two possible 
explanations of this fact, ft may Ik% in the 
first place, that minute tnw'es (»f radium or of 
one of the olh(;r markc^clly radio acdivc elemimts 
an? distributed throughout all other forms of 
matter. Or, on the, other hand, it may l)e 
that all matter is radio-a('live in its(‘lf. But if 
this Ik* so, how an? we U) explain the very 
marked difTerenec's in the degnst*. W'ilh whicn 
thi.s profK Tty is manib'sUxl ? llie explanation 
is not far to seek. J'he three most markedly 
radio-active of all tht? elements are the heavic^st 
three elements. Radio-activity must be 
regarded as an intrinsic property of large and 
complex atoms. Of course, these terms are 
relative, and there is no inherent reason w'hy we 
should suppose that even the simplest and 
smallest atoms, such as those of hydrogen and 
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helium, are destitute of this property. But if 
radio-activity bo an indication and cons^uonce 
of the disintegration of the atom, it is only 
reasonable that it should be manifested in 
greatest degree by those very heavy and com- 
plex atoms which have a very long range of 
consecutive change liefore tliey are resolved 
into simpler bodies. 

Radium and Natural Selection. In 

a previous paragraph wo hinted very briefly 
that the law which Darwin called Natural 
Selection^ and Herlx^rt Spencer called the Survival 
of the. Fittest, may possibly have its realm of 
application in chemistry as well as in biology. 
We (;an readily understand how it might bo 
applied to chemical compounds : innumerable 
compounds may be formed in the universe, 
but only, the more stable ones will tend to persist. 

Now that radium has revealed to us an entirely 
new conception of the origin and history of atoms, 
the question aristas whether natural selection is 
not also applicable to them. The idea of natural 
selection is far older — ages older, indeed — than 
Darwin’s application of it to organisms in 1859, 
or Spencer s application of it to societies eight 
years Is^foro. Indeed, the very first occurrence 
of this id(?a, so far as can bo discovered, must 
bo credited to the git^at Greek thinker, Em- 
pedocles, the most distin^ished pupil of 
Demooritus, whom we have already desorilied as 
the veritable founder of the atomic theory. Re- 
flecting upon the atoms conceived by his master, 
Empedocles is reported to have thought that 
innumerable species of atoms would lx; born, 
but that only those would survive which w'ere 
best adaptea to the conditions of the environ- 
ment. Thus it w'as of atoms that the idea of 
the survival of the fittest was first conceived, and 
it is a^in to atoms that it has most lately been 
applied. The obvious reason w^hy there is so 
little radium in the world is that its atom is 
unstable. Specimens of it are constantly being 
produced, but they cannot survive in the condi- 
tions in which they find themselves. We must thus 
regard the seventy-five or eighty different kinds 
of atoms with which wo are acquainted as the 
more or less stable survivors from an absolutely 
indefinite number of possible atoms, most of 
which may have come into existence again and 
again, but which, like the dodo or the mammoth, 
have been exterminated by natural selection. 

The Small Supply of Radium. The 
reader who realises that in radium we have dis- 
covered a source of almost inexhaustible power 
may be inclined to ask to what uses it has been 
turned. But in the first place it is necessaiy to 
note that the total amount of radium that has 
hitherto been isolated is extremely small. The 
use of the word isolated leads us to observe, in 
passing, that radium has not yet been obtained 
m its elemental form. It is known merely in the 
form of its simpler compounds, especially the 
chloride and bromide. But even of these the total 
amount yet obtained is almost ridiculously small. 
The difficulties of obtaining them are enormous, 
and though the process has been considerably 
improved since Madame Curie first performed it, 
it has been calculated that there is not mucli 
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more than one giammo of pure radium salt in 
the W{ rid — that is to say, about 15 grains, 
worth about £3,000. Even this minute quuitity 
exists only in the form of a few milligrammes 
here and a few there. Thus, whilst we may 
easily demonstrate that, let us say, half a pound 
of radium would drive an ocean liner for 
decades or centuries, the realisation of such 
speculations is not within the range of practice. 
Hitherto the direct utilisation of the energy of 
radium has been accomplished only for purposes 
of demonstration, as, for instance, in the radium 
clock. But, as wc have already noted, radium 
has b^n turned to practical purposes in medicine 
and surgery. 

Radium and Living Matter. Needless 
to say, the action of radium upon different forms 
of living matter has been the subject of close 
inquiry during the last few years. So far as the 
very lowest forms of life are eoncemed, it seems 
that under certain conditions radium acts as an 
antiseptic, though not a particularly potent one. 
Its powers in this direction have certainly been 
exaggerated. On the other hand, it is quite 
certain that, under particular conditions which we 
do not yet understand, the very radium which 
in other circumstances destroys malignant 
tumours, has a tendency to produce them, 
apparently having a stimulant action upon 
certain forms of living matter. The same 
paradoxical facts have been observed in the case 
of the Rontgen rays. It would certainly be an 
amazing thing if radium did not exert certain 
influences upon living matter. If we consider 
that everything in its neighbourhood is exposed 
to the constant evolution of heat, to a constant 
bombardment by particles of atomic size, and 
by the sub-atomic negatively electrified particles 
which we call electrons, and also to the constant 
reception of the Oamma rays, we can scarcely 
doubt that living matter may be yeiY markedly 
and very variously affected by its influence. 

How did Life Come to Earth ? A 

sensational contribution to this subject has lately 
been made by Mr, Butler Burke, working at the 
Cavendish Laboratory of the (Tniversity of Cam- 
bridge. Without venturing too far into biology, 
we may remind the reader that all forms of life are 
supposed to arise at the present day exclusively 
from pre-existing forms of life. Thus, it becomes 
a question how life first arose upon the planet : 
whether the primal origin of life was miraculous ; 
whether, as I^rd Kelvin suggested, the first germs 
of life were borne to the earth on a meteorite 
from the ** moss-grown ruins of another world,” 
or whether life tot arose by natural processes 
from lifeless matter — if, indeiMl, it does not now 
so arise T But experiments undertaken to solve 
this last question — ^the question of spontaneous 
generation — seemed to ^ow that life does not 
and cannot so arise in lifeless matter ; and this 
was a most anomalous and inexplicable result 
for those who believed in the uniformity of 
Nature. Dr. Charlton Baatian, F.R.S., has per- 
sistently denied from the tot the soundness of 
the Iq^c with which these experiments were 
interpreted, but he was ignored. 


Uvinc and l>ead Matter. Lately. how> 
ever, Mr. Burke began to attack the subject, and 
the considerationa which led him to it arc^ 
of such interest to the philosophic student 
of chemistry that we may discuss them 
here. In 1875, Professor E. Pfliiger, of Bonn, 
after many experiments and much thought, 
concluded that the difference between the living 
proleid molecule and the dead proteid molecule, 
such as a molecule of white of egg. lies in the 
manner of their oxidation. White of egg can Ik* 
oxidised, or burned, if energy be granted it from 
outside. The living proteids of protoplasm 
undergo intra-molecular oxidation, in virtue, 
said Pfliiger, of some unknown source of energy 
which imparts internal power to the molecule. 
Pfliiger suggested that the chemical body (*alled 
cyanogen (CN). the simplest |K).ssible comfK)und 
of carbon and nitrogen, might Im* the source 
of the internal activity of the living mole<‘ule. 
Cyanogen occurs in all living matter, and it 
can be produced at incandescent heat. Hence, 
this was at least one theory which wan com- 
patible with the origin of life upon the heated 
earth of the remote past. Now >ir. Burke— who 
has l)een working in seclusion for lO years — 
attempted to put Pfliiger's theory to the proof. 
But he found that the intimate union of cyanog<*n 
with the most likely substances jiroduced no 
results. Pfliiger was wrong. But, nevertheless, 
Pfliiger may have lH»en right in his theory — wrong 
merely in seeking to apply it to cyanogen. 
Pfliiger knew nothing of radium, which is a w»un’e 
of potential energy millions of times more abund- 
ant than even that of theactive cyanogen radicle. 

Cyanogen, we have already se<‘n, is pr<»- 
duced at incandescent heat, and was thus 
suggested ius the prime source of the molecular 
energy which result<*d in life a hundred millirm 
years ago, to ((uote an estimate of ].iord 
Kelvin's. But radio-activity is manifested at 
e(|ually high temp<*ratures. and though it is 
now known tliat radium exists for hut a few 
thousand years, yet it is lading cf»nstantly 
evolved from uranium ; and indeed, radio- 
activity is probably a pro|K*rty of all matt<*r. 
l)oubtU»ss, then, radio-activity was in force on 
the earth a hundrc*d million years ago. 

An Extraordinary Discovery. But 

radium, the most radio-active of sul>s(an<'es, 
only occurs to the extent of a few grains in a 
ton of pitch-blende, and .so Mr. Burke s first 
])roceeding was to obtain some radium in a 
much more concentrated form than — so far as we 
know — it ever occurs in Nature, and to we 
whether, under the most favourable conditions, 
such radium could impart to proteid molecules 
that internal energy which Pfliiger declared 
be the great characteristic of the living mole<MiIe. 

For this purpose Mr. Burke prepared solutions 
of beef gelatin, usually known to the bacterio- 
logist as bouillon, and sought to ol^serve th * 
action of radium upon them. So extraonlinary 
and seemingly incredible was the result that he 
w as compelled to devise a number of experiments 
in order to test it. He found that various radio- 
active bodies besides radium induced the same 
sequence of events ; but we may continue to 
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Speak of radium alone, mcrt'ly noting that the 
results may be assumed to Ik* due to that pro- 
jKTty of radio-activity which radium jK)8,se8se8 
in pi*e-eminent degriv, but wbi(*h is displayed by 
the constituents of earth and son and air alike — 
a fact of the first im|K>rtanco in this connection. 

Mr. Burke found that when a few grains 
of radium chloride or radium bromide were 
sprinkled ujKin the surface of lM*t*f gelatin, the 
whole l)eing subjected to the most eftici(*nt 
prooe.sses of sterilisation, such ns no known form 
of living matter can survive, there ap|K*«red in 
the tulH*s thus treated (but not in the “ control ” 
tubes, which were similar in all r(*s[M*ets save for 
th<* addition of the radium) a growth which any 
bacteriologist would have pnmouneed to Ik* due 
to bacteria ; this in tulH*s which had In^en suh- 
j<*cted to a temp<»riitur(* of IfltK’ under high 
pressure for half an hour ! If anything was 
out of the question, it was that this growth 
was bacterial. However, rrystnis grow, and 
this might l>e a hitherto unknown kind of 
crystal, due to the action i>f radio-activity u|K)n 
beef gelatin. 

Growth Induced by Radium. The 

next step was ])lainly to examine a |K>rtion of 
the grow th under th<* microscojM*. A magnifica- 
tion <»f ah(»ul or 1,.“>(M> diatnt^lers was used, 

and the grow th w as s(*en to consist of cxomlingly 
small, rounded bodies, containing a Homewhal 
darker structun* in 'he centre. 'Phe only known 
cry.stal they resi'inhled was a form in which 
(‘alciiim carbonate (XHUiKinnally occurs ; but 
these bodies were many times smaller than any 
sueh erystals, and (he struelure they contained 
looked »*xac(ly like the nu<*leus of a living cell, 
such as is not seen in tli(*se erv«talH of carbonate 
of lime ; (‘xaininafion witli (he polariHcope 
showed that these bodies bad noiu* of the charjic- 
t<Ts wbicli crystals displajy on sueh examination 
by special kinds of light. j'Inis there was abund- 
ant evid<*nc<‘ t«» ni’gative the view that they 
were erystals — eviden(*e that would suflice even 
wen* tiuT** not positivi* evidence the most 
astounding in proof of the view that they were 
something else. 

Organisms or Crystals ? Tin* results 
were submitted to one of the leading bacU'ri- 
fdogists of the day, who, failing to And any 
defect of teehnique in the sterilisation of thc^ 
tuls's, examined the growths iind(*r the inicro- 
scojM*, and pronounced th»^ opinion that these 
objeets were not bacteria. Jt was found that 
they had nuclei — unlike any known bacterium; 
it was found that they were soluble in warm 
water of a lower tem|MTat ure Ihnn that in which 
bacteria dissolve ; and it was found that they 
disappeared from the mieroscojiic slides when 
th«*.s*; were exposed to diflus<‘d daylight, but 
returned after a few' days in darkness. This is 
not the way with bacteria ; when they dissolve 
there i.s an end of them — they are dead. But 
these things dissolve in daylight and reappear 
in the dark. 

If, then, t\\ene things are not erystals and not 
hact(*ria, are they some new form of living matter 
produced by the action of sterilised radium on 
sterilised gelatin ? It is found that when a 
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]:x)rtion of the growth is removed from the 
original tubc» and placed — with aseptic precau- 
tions — on fresh steri listed gelatin, it continues to 
grow, though it w'ould appear to have been 
removed from the action of the radium. Similarly, 
wc saw that these objects reappeared on slides 
from which they had disappeared. Thus it 
would appear as if the radium had initiated a pro- 
cess which can continue without its assistanc^e. 
But the most striking fact is yet to come. 

Radiobas. Mr. Burke found that these 
objects, which he calls radiobes (from radium and 
(Ireek biofi, life), never grew beyond a certain 
limited size, about one seventy-thousandth of an 
inch in diameter. When this limit is reached, 
they divide. This subdivision has licen photo- 
graphed, and is not optm to dispute. Now, we 
Ijelicve that nothing but matter which is alive — 
in the strict biological sense — undergoes that 
“ continuous adjustment of internal to external 
•relations ” which is implied in the act of sub- 
division when a certain size is reached. Herbert 
Spemoer, who framed that profound definition of 
life which has just been quoted, was led to ask 
why living colls ever divide, why their size is 
always limited. He answered that the surface 
of a cell must always bear such a proportion to 
its mass that sumcient nutriment can pass 
through it. The larger the cell the smaller the 
ratio of its superficial extent to the mass— or, in 
melanhor, the bigger the l)ody the smaller its 
moutn. Hence, the cell must divide its mass, 
thus greatly increasing its surface, and enabling 
growth to continue. It is a typical case of the 
adjustment of inner to outer relations ; and, 
judged by this comprehensive but strict detinitioif 
of life, the objects produced by the action of 
sterilised radium on sterilised bouillon are alive — 
they are radiobes. 

A Theory of the Origin of Life. The 

beef gelatin of Mr. Burke’s experiments was 
exi>oscd, as we have observed, to much more 
poU*nt radio-activity than is to be found in 
nature. But that which much radio-activity can 
do in tw'enty-four hours, a little radio-activity, 
such os that of the earth and sen -water, may do 
in, say, a hundred thousand years. Why not ? 
May not life have originated, then, by the pro- 
longed action of radio-activity upon those 
inorganic substances of earth or sea, which con- 
tain oxygen, carl>on, and nitrogen? (In a 
previous section, we noted Dr. Bast ian's demon- 
stration that sulphur and phosphorus are not, 
as was formerly thought, essential to living 
matter.) Obviously, this question cannot be 
answered save by the lapse of time. There may 
be the highest probability, but not demonstra- 
tion. Mr. Burke is contemplating, however, 
certain exjperiments which may be entrusted to 
the care of the authorities of the British Museum 
or some other responsible body, and which may 
ultimately enable the question to be answered. 

The Limits of the Conclusion. As- 
suming for the present that Mr. Burke’s experi- 
ments have the significance which he attaches 
to them, let us carefully delimit the measure 
of what they have demonstrated. Because 
certain radium salts, in the hands of living 
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man, can produce life in lifeless media which 
have been derived from the living ox, we 
may not claim to have explained the origin of 
life on the lifeless earth, where neither man, nor 
beef ^latin, nor chemical laboratories were to be 
found. It is true that synthetic chemistry may 
very soon be able to build up the constituents of 
beef gelatin from their elements ; but even if this 
were so, itUelligence would still have to be 
reckoned with in Mr. Burke’s experiments : and 
it is proposed to deny the action of intelligence in 
the first origin of life upon our planet. Only the 
very hasty and illogical, therefore, will jump to 
the conclusion that, even at their highest valua- 
tion, Mr. Burke’s experiments have solved the 
age-long question. At the most, they have 
merely shown that life may arise under certain 
conditions in so-called lifeless matter. 

The Old Definition of Life. The most 
striking fact of the controversy which still rages, 
and will probably long continue to rage, al>out 
this subject is the difficulty of framing an 
adequate definition of life. The truth is that 
the whole interest of the controversy, for nearly 
all of us, lies in the assumption that there is an 
essential difference between the living and the 
lifeless. It dates from the time when men talked 
of dead matter, and shared Plato’s contempt for 
** brute ’* matter. But let us just consider the case 
of radium itself in this connection, quite apart 
from Mr. Burke’s experiments. The old defini- 
tion of life, which we owe to St. Thomas Aquinas, 
wus that life is sdf-vwvemerU ; and when we 
come to analyse the various definitions that have 
been framed since his time, we find that this is 
the essential idea of most of them. Yet, if life 
is self- movement, what are we to say of radium 
itself ? It answers precisely to the definition. 
Its atoms are in a state of the most energetic 
and complicated movement, which owes abso- 
lutely nothing w^hatever to the incidence of 
external energies upon them, but which, on the 
contrary, causes them to radiate energy. 

The New Definition of Life. We are 
very far here from maintaining that the atom 
of radium is alive in the sense that the living 
cell is alive. But we would insist upon this: 
that, in the light of the revelations of radium as 
to the structure of matter — and entirely without 
reference to the work of Mr. Burke — it is no 
longer possible to hold that there is an abysmal 

t ap between living and lifeless matter. R^ium 
as taught us that so-called dead or brute matter 
is, in a sense, very much alive ; and we may 
very gravely doubt whether any definition of life 
can now be framed that includes all the known 
forms of admittedly living matter whilst exclud- 
ing all those forms of matter which are generally 
regarded as lifeless. 

So much for one of the many contributions of 
radium to the philosophy of science. The reader 
who is interested in the subject, and especially 
in the relations of recent discovery to the theory 
of universal evolution, may be referred to the 
present writer’s book, ** Evolution the Master- 
Key ” (Harper &; Bros., 1906), where a fiwr 
treatment of the subject is possilde. 

CoiUinmei 
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Eacamiiiattoiis for the Institute of British Architects— continued. The 
Final.*' List of Helpfnl Textbooks for Examination Candidates »c..r«<rro.i 

By GASPARD TOURNIER 


Final Examination* The preliminary 
work submitted for the final examination 
the Royal Society of British Architects is to lie 
on sheets half double-elephant size, 27 in. by 
20 in. [See page 1012.] 

1. A study of ornament from the round, 
shaded. 

2. A set of working drawings of a design by 
the candidate of a building of moderate siztt. 
such as a country house, a school, or local insti- 
tution ; everything usual on finished working 
drawings to m shown, including drainage, also 
some leading details on a larger scale, and a 
perspective of the exterior. 

3. Drawings of some historical building, or 
part of one, made from actual measurement, 
wdth details and ligtires denoted, accompanied by 
the original figured sketches plotted on the spot. 

4. A sheet of diagrams of constructive masonry 
or brickwork, such as arches or groined vaults. 

5. One sheet of diagrams of a roof truss of 
steel, 40 ft. span or over, with large scale details 
and calculations of the strength of each part 
worked out. 

6. An adequate number of sketchbooks or 
other satisfactory evidences of having followed 
the carrying out of building works, with notes 
and sketches of the progress and conduct of such 
works, and of the study of buildings and travel. 

TextbooKn. The examination starts with 
the designing of a stated building of moderate 
size, wmch^e candidate has to do, such as a 
golf club-house, parsonage, cott^e hospital, or 
a part of a more important edince, with con- 
structive details and ornament, and a sketch of 
the exterior in perspective. The subject will be 
communicated m general terms to the candidate 
some days before the sitting. This item has 
allotted to it 350 possible marks out of a tot^ 
of 1,000 for the entire examination, so that it 
is of primal importance. 

For remaining subjects the student should 
consult the textbooks, to which matter we will 
now refer. At the end of the written exami- 
nation there is an oral one on the same lines 
as that of the Intermediate. 

‘‘INTEBMBDIAT®’* TEXTBOOKS. 

In these modem days the number of tex^ 
books for the Intermediate Examination is 
very great. Many excellent books cover the 
same ground in one way or another, but none 
amxij from the nature of things, give all that 
is required in every direction, nor quite point 
out the distinction oetween essentials and non- 
essentials, or foresee and remove the stumbling- 
blocks ol each student. No one can hope to be 
engineered through any course of study by books 
alone withont individual help as he proceeds. 
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The follow’ing books can be recommended in 
the Intermediate Examination. 

Claaaic Architecture and Ite Orna- 
ment. “ The Orders of Anhitecture,” by /?. 
Phetii Spiers ; ditto by C, Normand ; “ Civil 
Architecture,’* by *S’»r W. Cftamher/t ; '*Oniamental 
Sculpturts” by L. Vulliamy : “ ( Uassic Orna- 
ment,” by H. lyEnpimy ; ” The Architecture 
of Greece and Riun*',” by H'. J. Andernm and 
R. Phene. Sjnerfi. 

Gothic Architecture and its Orna- 
ment. The Works of A . Pugin : ” Tlie Analysis 
of Gothic .Architecture,” by R. and J. A . Rrandfm ; 
“ Tlie Glossary of Terms used in Gretuan, 
Roman, Italian, and iTJothic Arch i tec* turc\” by 
J. //. Parker ; the Works of J. K. Culling , 
” Architectural Parallels,” by Edmund Sharpe , 
” The Styles of Architec^ture in England,” by 
T. Rickman ; “ Historic Ornament,” by R. 

Glazier. 

History of Architecture. ” The History 
of Architecture in all Countries.” by J. Fergus' 
son : ” The Principles of Design,” by E. L. 
OarheU (Weale’s Sericm) ; ” Lectures on Mediaeval 
Architecture,” by Sir Q. G. ScoU ; ” History 
of Architecture on the Comparative Method, * 
by Banister Fletcher ; ” Histoire de la Vie et 
des Ouvragc^ des plus c^ldbres ArchiUwtea,” by 
A. C. Qualremhe de Quincy; “Histoire 
G^n^rale de 1’ Architecture,” by D. Ramfe ; 
“History of Architecture,” by A. D. F. 
Hamlin ; “ Architecture of the Renaissance in 
Italy,” W If. J. Anderson ; “ Early Renais- 
sance in &igland,” by J. A. Gulch. 

Building Materinle and Construc- 
tion. “ Builders’ Work ” and “ Tlie Buildin^t 
TVades,” by H. C. Seddon ; “ Notes on Buildin|i 
Construction” (vols. i., ii., iii.), published by 
Rivington ; “Tredgold’s Elomentaiy Principles 
of Carpentry,” Ed. J. T. Hur^ ; “ Foundations 
and Concrete Works,” W E. Dobson ; “ The 
Construction of Roofs, Wood and Iron,” by 
E. W. Tam ; “ The Joints Made and Used by 
Builders,” by W. J. Christy (the last three in 
Weale’s Series) ; “ The Strength of Materials 
and Structures,” by Sir John Anderson ; 
“ Practical Masonry,” by W. R. Purchase ; 
“ Practical Building Construction,” by J. A. 
Allen ; “ Building Construction,” by C. F. 

Mitchell : “ Modem Practical Joinery,” by 0. 
Ellis ; “ Strains in Stractures,” by Middleton 

Geometry and Projection. ” The Rudi - 
ments of Maionry and Stone Cutting,” by E. 
Dobson; “Descriptive Geometiy,” by J. F. 
Heather (both in Weale’s Series) ; “ Practical 
Geometiy,” by E. W. Tam ; “ Geometiy.” by 
Rawle. 
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Books of Mnerftl reference usefal over the 
whole grouna are: **Tbe Encyclopedia of 
Architecture,'* bv OwiU (1888 edition) ; “The 
Dictionary of Architecture ** ; also reference 
TOcketbooks, such as Hurst's and William 
Young's, published by Spon. 

“final" textbooks. 

Many of the books mentioned carr^ the reader 
further than the Intermediate Examination, and 
serve towards the Final one. In addition to 
these the following works are more specialised : 

Claasic Style and ita Derlwatiwea. 
“Temples at J)gina and Bassa;," by G. R. 
Cockerell ; “ Principles of Athenian Architec- 
ture," by F. C. Penrose ; “ Antiquities of Athens," 
by Rtuart and Revett ; “ Antiquities of Ionia," 
published by the Dilettanti Society ; “ Magna 
OrsBcia," by W. Wilkins; “ Erechtheum," by H. 
W. Inwood; “Palace of Diocletian at Spalutro" ; 
“ Palmyra and Boalbec," by Wtxtd and Dawkins ; 
“ Constantinople." by W. Ralzenburg ; “ By- 

zantine Architecture," by Terrier and Pullan ; 
“ Architectural Antiquities of Rome," by 
Taylor and Cresy ; “ Edifices de Home moderne,^’ 
by L, LeiaroniUy ; “ Renaissance in France," 
by A. Rerty : “Motifs Historiques," by C. 
Daly ; “ Brick and Marble," by Q. E. Street ; 
“ Later Renaissance Architecture in England," 
hy Belcher and Macartney; “ Historic Ornament," 
by J. Ward ; “ Italian Renaissance," by Q. J. 
Oakeshott ; “ Renaissance Architecture in 

England," by R, BhmfiM ; “ London 

Churches," by 0. H, Birch ; “ English Interior 
Woodwork," by H. Tanner ; “ Architectural 
Works of Inigo Jones," by Inigo Triggs and 
H, Tanner. 

Gothic Subjects. “ Analysis of Ancient 
Domestic Architecture," by Dollman and Job- 
bins ; “ Churches of the Middle A^," by 

Bowman and Crowther ; “ Dictionnaire Raisonn^ 
de r Architecture Fran^aise," by Viollet-le-Duc ; 
“ Gothic Architecture," by T. Rickman ; 
“ Gothic Mouldings," by F. A. Paley ; “ Deco- 
rated Window Tracery,’^ by E. Sharp ; “ Vault- 
ing," by R. Willis (Transactions of R.I.B.A., 
1842) ; “ History of Gothic Architecture," by 
E. S. Prior ; “ The Open Timber Roofs of the 
Middle Ages," by R. and J. A. Brandon ; 
“Architecture du V* au XVII* Siicle,” by 
J. Oailhahaud ; “ Study Book of Medieval 

Architecture," by T. H. King. 

Mmtorlals in their Nature and Appll* 
cation. “ Treatise on Building and Orna- 
mental Stones," by E. Hull ; “ TimW and Timber 
Trees," by T. I^lett ; “ Timber and Some of 
its Diseases," by H. Marshall Ward ; “ Building 
Materials ; their Nature, Properties, and Manu- 
facture," by O. A. T. MiddlHon ; “ Decorative 
Plaster-worV’* by Millar. 

Sanitary Science. “ Annotated Model 
Bye-laws," by Knight; “Plumbing Practice," 
by Clark; “Sanitary En^eering,"' ^ E. C. 
8. Moore ; “ The Soil in Relation to Health," 
by Miers and Crosskey ; “ Healthy Dwellings," 
by Sir Douglas Oalton ; “ Samtary House 

Drainage," by T, E. Coleman ; “ Practical 
Hygiene," by E. A. Parkes. 
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Land and Site Surweying. “ Mensura- 
tion," by Baker (Weale's Series) ; “ Practical 
Trigonometry," by Adams ; “ Surv^ring and 
its Instruments," by MideUeton ; “ Surveying 
and Levelling " and “ Field Work and Instru- 
ments," by Walmisley (both in the technical 
series publiBhed at “ The Builder " Office). 

Strength of Materials and Construc- 
tion. “ Shoring and Underpinning," by C. H. 
Stock ; “ Garpenter's and Joiner's Assistant," 
W J. Newlanas ; “ The Science of Building," by 
E. W. Tam; “Practical Treatise on Strei^h of 
Materials," by T. Box ; “ Strains in Ironwork," 
by Adams ; Notes on Building Construction " 
(vol. iv.), published by Rivington ; “ The Prin- 
ciples of Graphic Statics," by Q. 8. Clarke ; 
“Testing of Materials," by W. C. Unwin. 

Specifleations and Contracts. “ The 
Architect's Le^l Handbook," by Jenkins and 
Raymond ; “ ^e Schedule of Conditions for 
Building Contracts," issued by the Royal 
Institute of British Architects ; “ The London 
Building Acts," “ Building Leases and Building 
(Contracts," by A. Emden ; “ Architect’s Liabili- 
ties," by the same writer ; “ Ancient Lights," 
by Holden ; “ Dilapidations," by Banister 

Fletcher, and “ R.I.B.A. Handbook " on the 
same subject ; “ Student's Guide to Measur- 
ing and Valuing Artificer’s Works," by Dobson 
and Tam ; Works by J. Leaning on Quantity 
Surveying and Specifications ; “ How to 

Estimate," by J. T. Rea ; “ Specifications in 
Detail," by F. W. Macey ; “ Approximate 

Estimates,'^ by Colman. 

For the study of Planning, the contemporary 
illustrated architectural periodicals give the 
best help, as types keep constantly advancing 
with the evolution of public wants and cha^e 
of opinion on the b^t method of meeting 
them. 

Many of the liooks in these lists are costly. 
Students who have passed the Royal Institute 
of British Architects' preliminary examination 
have the use of the Institute's library and its 
loan collection of books, and a large number of 
the books are available at the public libraries. 
There is also a loan library at the Architectural 
Association. 

Course of Study. Having stated the 
branches of knowledge required by an architect, 
and their scope, we have now to indicate the 
course the student is advised to pursue for 
ac^iring them. 

The old-fashioned indentured pupilage is 
no longer recommended, for it is now fi^kly 
admitted by most architects that it is impossible 
for an architect in fair practice to give any time 
to teaching pupils ; consequently what tuition 
the student ever gets in an office is scant and 
promiscuous. In the drawing department it 
IS largely depmident on the individual good- 
nature m the assistant draughtsmen, who have 
work of their own to do needing much con- 
centration and generally under pressure of time. 
The same objection occurs in the business 
branch, where the secretary or clerk is still lees 
willing to add to his duties the functions of a 
teacher ; so that the student is generally put to 
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tracing plans or going on sites to hold the measur* 
tng etc. — excellent things for a start, 

but usoallv continued far beyond a reasonable 
time for learning such simple matters. The 
result is that many office pupils fritter and 
waste away the years of their indentures, and 
those who do not are obliged to have recourse 
to evening classes and night study, which, 
however buoyed up by enthusiasm a youth may 
be, often undermines his constitution. 

Day Schools in London. There are 
now three architect tural day schools in London 
for students wishing to follow architecture, and 
th^ are recommended to start with one of them. 

Tne first is at ITniversity (College, Gower 
Street ; the second, at King s C>ollege, Strand ; 
and the third, organised by the Architectural 
Association at 18, Tufton Htrec*t, Westmin- 
ster. The fees per year total alike — namely, 
45 guineas, llie course in each insti- 
tution varies as to detail, but all are planned 
on well-considered lines which are alike in 
essence and in efficient thoroughness. Broadly, 
it conKists of lectures, and the remaining time 
is spent in the studio or workshop. 

Takt, for instance, the curriculum at the 
Architectural AMSo<dation. In the studio during 
the first year ari» taught scale and freehand 
drawing, the elements of perspective, the orders 
of architecture, the elements of architectural 
styles, the elements of construction, and the 
drawing of [Kirtions of existing buildings by 
measurements. The le<!turo8 are on the follow- 
ing subjects : ( 1 ) The historical development of 
archite<;ture, illustrated by visits to nuildings 
^d musfuims ; (2) construction and materials, 
illustrated by visits to workshops and buildings 
in progress ; (3) elements of ironwork. Their 
object is to link the lectures with the studio 
work and workshop demonstrations. 

The Student’s Course of Resding. 
The student is also given a course of reading for 
himself, directed by the master, to whom ho can 
at all times refer for explanations and for that 
aid in distinguishing bc«tween <«sentiab and 
non-essentials which the tyro can never do for 
himself. In the studio also no time is wasted by 
constant repetitions of facts already learnt ; and 
there the student gets more reiU supervision 
than can ever be given him in an office. 

Time spent under these conditions also 
enables a teacher to find out early whether 
the student's talents and tastes really fit him 
to become an architect ; so that, in the event of 
Kis incapacity, the unste of a life may be averted. 


Hie day-sohool ooerse ae the Arohitecturml 
Association covers two years, at the end of 
which time the student is advised to move into 
the evening continuation classes. At Univer- 
sity College and King's College the course 
lasts three 3rean. It does not follow that 
the student need now be indentured to an 
office ; many never are. Some are engaged 
as improvers. 

Office Work. But an ofiice, except for 
the higher-graded assistants, is necessarily a 
place where one has mainly to practise what 
one knows quite well already. The work turned 
out must be expert, not tentative, and therefore, 
for a young man, more recapitulatory than 
progrcMiive. So. although a ^riod of office 
work is desirable at this stage, farther outside 
study is necessary, and later a course at the 
Royal Academy School, where the artistic 
branches of architecture are specially studied, 
is much to be recommended. Eventually the 
student enters an office as a responsible assistant, 
and a man should hold this position for several 
years before thinking of practising for himself. 
To do that before he is thirty years of age is not 
advisable. The pitfalls in the path of a practis- 
ing architect are numberless, and those who 
undertake the risks too soon are courting 
failure for life. 

Opportunities in Provincial Towns. 

Up to now we have had in mind 
students living in London, and, with more or 
less modifications, those in leading provincial 
toums, such as Liverpool, where the University 
College provides an architectural course. Most 
of the large towns have architectural societies, 
affiliated to the Royal Institute of British 
Architects, whose secretaries will be pleased 
to give reliable directions as to the educa- 
tional resources available, and as to the 
choice of an office for pupilage — which must be 
the initial procedure in places lacking other 
advantages. 

In smaller to>%ii8 the student should avail 
himself of the local polytechnic and art classes 
os best he can. In a small town, with an 
architect of the right sort, and one who has a 
practice which, though small, is general in its 
scope, a student often f^ts a good start by being 
in a position of more intimacy, and with more 
chances for working his iray forward in all the 
branches. But he must, of course, move later 
to where he can obtain wider opportunities for 
learning. 


CoiUinued 
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By Profettor J. R. AINSWORTH DAVIS 


PmrmcliutiiMI Mammals. Ab elaewhere 
remmrked, flying organs in their early Btages of 
evolution were not used for the purposee of 
fli^t. In all probability they were, to begin 
with, parachutes,'* by which climbing animals 
were enabled to descend from one branch or one 
tree to another with increasing facility. Such 
an endowment would be of obvious use in 
hunting for food, and also greatly help to baffle 
the attacks of climbing carnivorous enemies. 
Parachuting arran^ments have been separately 
evolved in no less wan three orders of mammals 
»i.e., Gnawbbs (Rodenfta), Iksect-xatbrs (In- 
seetivora), and Pouched Mammals (Afars«pMi/M), 
the forms which possess them being climbers in 
all cases. 

Fljiag Squirrels. Among parachuting 
Gnawers the “ flying ’* squirrels of South 
Asia, some of which range further north in 
the Old World, while others are also found in 
North America, are perhaps the best known 
t^pes. Examination of such a squirrel [266] 
will show that the skin at the side of the body 
is drawn out into a well-marked fold, by which 
fore and hind limbs are united together. 
Smaller folds run from the fore limbs to the neck, 
and from the hind limbs to the base of the large 
bushy tail, though in some cases the latter are 
absent. TOe largest species are from 16 to 18 
inches long, not reckoning the tail, which is of 
even greater length. When the folds are folly 
spread out, a very large surface is presentcni to 
the air, through which the animal is able to 
glide in a downward direction for nearly eighty 
ard«. A certain amount of steering (partly 
y means of the tail) is said to be possible, and 
towards the end of a descent an upward direction 
may be taken if it seems desirable. In this pu*- 
ticular group there have been at least two inde- 
pendent evmutions of parachuting mechanisms. 





The fl3ring ” squirrels of Africa (which also 
possess climbing scales under the base of the 
tail) present similar arranpments, and there 
can be no question that these have been in- 
dependently evolved. As in so many other 
cases.^ f.g., diners, similar conditions of life 
have resulted in similar adaptations answering 
similar purposes. 

Flying *' Lemurs.*' Among climbing 
I N8BC7T- EATERS (Inatcitvora) we And one remark- 
able form in south-east Asia, the so-called 
fl^ng lemur ** (OaltopUheeuB), which possesses 
well-developed parachuting membranes. Its 
organisation is so peculiar that it enjoys the 
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distinction of being placed in n sub-order all 
by itself, while the remaining insect-eaters are 
grouped together in another. One noteworthy 
feature is the possession of a well-marked 
** web ** between the fingers, which increases 
the parachuting surface. 

Home of the climbing phalangers of Australia, 
Monging to the order of Poitched Mammals 
{Marmptalia)f have also evolved parachuting 
folds, which have earned for them the name of 
“ ^ng ’* phalangers. 

Flying MarnmnlE. Under this heading 
there is but one order, that of the Bath (Chirop- 
tera), and these may be looked upon as a special 
branch of the climbing insect-eaters, which 
began by parachuting, and then gradually 
converted tneir paractiutes into winjm. The 
mechanism is a very ancient one, and unfor- 
tunatelv geologists are not yet in a position to 
throw tight upon the evolutionary stipes. For 
owing to their habits bats are but rarely preserved 
in the fossil state. 

Tliw WIngE of tho But. The flying 
membranes of a bat are broadly similar in extent 
to Uiose of a “flmng** squirrel or “flying 
lemur,** but special features of a remarlmble 
are present. It is quite clear that a wing which 
is to be of any servioe must be firmfy supported, 
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00 that ajjpropriate muBcles can bring it down 
with Buffioient force upon the air, without undue 
** giving/* And examination of the ekeleton 
of a bat*B wing [257] will Bhow that this nupport 
ooneifite of the very much elongated hngerH 
(11. to V.), while the thumb (I.) bUU retains its 
independence, and possesses a strong hooked 
claw of service in climbing and scrambling. 

If we imagine the fingers of the webbed hand 
of a ** flying lemur " to gradually elongate, and 
the extendi surface thus gained to encroach 
upon the ordinary parachuting fold at the side 
of the body, we shall get a very plausible ex- 
planation of the kind of way in which the* wings 
of bats have gradually l»een brought into 
existence by the process of evolution. 

Th« Muscles which WorK the 
Wings. Tn bats, as in all other flying animals, 
the presencjc of wings 
is associaU^ with the 
development of power- 
ful muMc;les for moving 
them, and we accord- 
ingly And here that 
those in the chest 
region are very large. 

Tn order to give them 
a sufficiently large and 
firm surface for at- 
tachment, the under 
side of the breast- lione 
is provided with a pro- 
minent ridge of ** keel.'* 

As we shall see later 
on, the wings of Birds 
and of certain extinct 
Reptiles are con- 
structed on two other 

f ilans, while those of 
nw'cts differ radically 
from all thrive. This 
well illustrates the 
general principle that 
the same biological end 
may Ikj achieved i)y 
wiaely differing ar- 
rai^ments. 

Swimming Msm- 
msls. The great ma- 
jority of mammals are 
able to swim on occasion, for to do so it is 
only necessary for them to continue the 
movements which serve for progression on 
l^d. Man, unfortunately, is a notable excep- 
tion to this. But there are members of several 
orders, and all those of two orders, which 
present special adaptations to an aquatic life, 
^ese are found in the general shape of the 
body, and extensions of surface for progressing 
in me water, as by flattening of the tail and 
webbing of the feet. At the same time the hairy 
ooveriug is either short and dense, or it may be 
very greatly reduced, the eyes are small, as 
also are the external ears, and the nostrils are 
valvular. 

One of the two members of the order of 
Boo-L4YIKq Mammals (ifemofremoto), t.f., the 
JDuok-bUled Platypus (OmtlAorAyficAics), is 
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thoroughly ^uatic in habit, as may be seen by 
its short thick -set fur, its webl*ed extremities 
(especially the front ones), its swimming tail 
(flattened from above downwards), its small 
eyes, valvular nostrils, and entire lack of ex- 
ternal ears [24t, page 1494]. 

A Huge Swimmer* Among the Pouched 
Mammals (Marmpialia) we find a small opossum 
{Chirontcles), native to Central and South 
America, which feeds upon fishes, and possesses 
webbed hind feet as well as a long, strong 
swimming tail. The most notabfe swimmer 
among the Hoofed Mammals {UngMlala) is 
the hippo|K>tamus [284, page 1490], in which the 
hair is scanty, while the four-toed feet are 
of Hufliciently spread nature to serve as paddke. 
The valvular nostrils are on the top of the snout. 

Home of the Tnsect- eaters (Insedivora) 
are also expert swim- 
mers, among these 
l)eing our native water- 
shrew {Cro&sopua 
fuditna)^ in which the 
hands and feet are 
fringed with stiff hairs 
which give an exten- 
sion of surface. Much 
more highly specialised 
is the insectivorous 
otter {Potamogale) of 
West Africa, with its 
dense fur, small eyes, 
and valvular nostrils. 
The feet are not 
webbed, and the swim- 
ming organ is the 
powerful tail, which is 
compressed from side 
to side. Not dissimilar 
in some ways are the 
Desmans (Myogale) of 
Spain and Russia, with 
webbed hind feet and 
strong tails. Gnawers 
(Rodentia) also add 
their quota to the 
aquatic community. 
The capybara {Hydro- 
charus) of South 
America, for instance. 


/ 
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the largest living member of the order, possesses 
partially webbed feet, while our native water- 
rat, or rather water-vole {Microtus amphibius), 
is an expert swimmer, although its feet are not 
webbed. The hind limbs are the active agents 
of progression. 

Aquatic Flaah»eatera. From the forms 
already mentioned we pass to others, a re- 
markaole series of which belong to the Flxsh- 
EATERS (Camtsoro). The otter (Xu^), with 
its webb^ feet, powerful .swimming tsdl, and 
small ears, is a case in point. The rare sea-otter 
{Enhydris) of the North Pacific is constructed 
on somewhat similar lines. One entire sub- 
division of the order {Pinmpedia)f contains 
aquatic animals only. All are disthuraished 
by the possession of a thick coat of fat (l^blxv) 
beneath the skin, which is intelligible if we 
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remember the cold regions in 
which they mostly hve. The 
huge wnfarus {Triduehu$) pos> 
s enses peddle-hke limbs, and 
its hair is very scanty. The 
sea^hons (Otaria) are some- 
what more specialised on 
the same lines, except that, 
like ordinary seals, their fur 
is extremely close-set. These 
forms are also called eared 
seals because they still 
possess small external cars. 

In both walrus and sea-lion 
the hind flippers can be turned forw'ards to assist 
in a shuttling kind of progression on land or ice, 
while the former uses its tusks to some extent to 
help itself along in rough places. From these 
we pass on to the true seals (Phora, etc.), in 
which the hind flippers are direotecl back- 
wards, and bound up by folds of skin with 
the short tail [266], to constitute a very power- 
ful paddle. This specialisation, though ad- 
mirable for swimming purposes is. of coursi*, 
a hindrance to progression on land, over which 
the true sepals make their way by what may 
be d€*scril>ed as a mixtunt of crawling anH 
springing 

Freshwater Seals. But little is kmtwn 
of the remote ancestry of Pinniptnles, but 
one of the ancient flesh-eaters iCretidonla), 
native to North America, possessed somewhat 
seal -like extremities. This crt*ature ( /*af rio/f/ts), 
was a lake-dweller, and appears to have lived 
upon freshwater tortoises. It is, thert»fore, 
not unlikely that seals and their allies were 
first evolved in fresh water, from which they 
ultimately made their way into the open ocean. 
Seals are now found in some inland seas — e.g., 
the Caspian, Sea of Aral, and Lake Baikal; 
hut this has a different significance, for we 
know that in comparatively recent geological 
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times these bodies of water have been cut off 
from the main ocean of which they once formed 
a part. 

An interesting parallel is afforded by Lake 
Tanganyika, which is inhabited not only by 
ordinary freshwater forms, but also liy jelly- 
fishes, certain molluscs, etc., which are charac- 
teristically marine. We regard the lake, 
in fact, as a separated part of the Indian Ocean. 
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The Manatee. The order of Sea-cows 
(Sirenia) includes only the manatee [268] and 
the dugong, both of which are purely aquatic. 
The fore limbs are flip(K*rH, and the absence of 
hind limbs is compensated for by the broadening 
out of the tail in a horizontal direction. The 
hair is very scanty, the valvular nostrils are 
on the top of the snout, and external ears are 
entin'ly absent. There is a thick layer of 
bluhl>er. Tlu‘ tail of the manutcH* is rotindiHl, 
while that of the dugong is produee<l into a 
poinbHi “ fluke *' on eitluT side as in w'hales 
and their allies. 

Mammala that Resemble Fiehea. 

We come lastly to tht* Whales and PcmpoisES 
(fV/oceo), which are still more perfectly adapted 
to an aquat ic life. We noU^ in a porpoise [266], 
for example, the fish -like shape, well odaptt'^d 
for rapid progression through the water, and 
the smooth, practically hairless skin (beneath 
which is a thick layer of blubber). The fore 
limbs are flippers and the broad tail is horizont- 
ally flattened (only the edge can Ihj si^en in the 
figure), being shaped like that of a fish except 
that it is not vertical. Hind limbs and external 
ears are entirely ahsi*nt. and the eyes are small. 
The nostrils of (’etaceaiis are represtmied by a 
single or double *’ blow-hole, ’ of valvular nature, 
right on the top of the head, an obvious con- 
venience for breathing air aith most of the 
l>ody submerged. ’^Phe spout ' which issues 
from the blow- hole is not a column of water, as 
often erroneously Huppost*d, but the chilled and 
eon^nsed vapour of tne expired air. 

Origin of Marine Mammals. There 
can l)c no doubt that (Jetaceans are the much 
mrjidifit^d descendants (»f land animals which 
have wresteti the sovereignty of the sea from 
marine reptiles now long extinct. Unfortunately 
the geological record has not, so far, supplied 
us with the evolutionary stages of this ancient 
group, and all that can be definitely assc^rted 
is that the oldest types arc in some anatomical 
features rather m-arer land mammals than 
those existing at the present day. But it is 
a matter of opinion whether tney are more 
closely allied to Hoofed Mammals or Fk^sh- 
eaters Most probably all three groups Imvc 
descended from the same immensely ancient 
primeval stock, of which at present we have 
no certain knowledge. 
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Numbers. Ibere are two munbera: the 
wngolar and the {duraL 
Punctuetloa. The use of punotuation 
masks differs from the English in two par- 
tionlars. The mark of intennogation is placed 
at the beginning of a sentence, below the line 
(i), and is repeated above the line at the end (?). 

The marir of ezolaination is also placed below 
the line (i) at the beginning of the sentence, 
and is repeated above the line at the end (!). 


Vocabulary 

Vocnbulario 

God 

Dios 

The stars 

Los astros 

A comet 

Un oometa 

A star 

Una estrella 

The polar star 

The firmament 

La estrella polar 

El firmamento 

The moon 

La lima 

The moonlight 

£1 resplendor de la luna 

Tlie new moon 

La luna nueva 

The full moon 

La luna Uena 

The first quarter 

El cuarto creciente 

The last quarter 

El cuarto menguante 

The sun 

£1 sol 

Sunrise 

La ealida del sol 

THE SEASONS. 

Spring La primavera 

Autumn El otofio 

Summer El verano 

Winter El inviemo 

THE MONTHS. 

January Enero 

July Julio 

February Febrero 

August AgOMto 

March Marzo 

September Septiembre 

April Abril 

October Octubre 

May Mayo 

November Noviembre 

June Junio 

I>oceml>er Dioiembre 

THE DAYS. 

Sunday Domingo 

Wednesday Mi^rcoles 

Monday Lunes 

Thursday Jueves 

Tuesday Ma«'tes 

Friday Viemes 

Saturday 

Sibado 

A child 

Un nifio 

A boy 

I'n muchacho 

A man 

Un hombr.' 

A young man 

Un }6vim 

Young men 

L<i 8 jrWencs 

A girl 

Una nina 

A young girl 

Una muchacha, una 
joven 

A woman 

Una mujer 

An old man 

Un anciano 

A bachelor 

Un soltero 

A married man 

Un casado 

A married woman 

Una casada 

A widower 

Un viudo 

A widow 

Una viuda 

Infancy, childhood 

La infancia. nifiez 

Youth 

La juventud 

Adolescence 

La adolescencia 

Manhood 

La edad viril 

Old age 

La vejez 

Death 

La muerte 

Business 

Los ncsgocios 

The future 

El porvenir 

Happmess 

La dicha 

A career 

Una carrers 

The town, eity 

La ciudad 


The oitisen 

The expense 

The readenoe, dwelling 

Education 

A funeral 

Savings bank 

A habit 

An inheritance 

An heir 

An invention 

A legacy 

Of age, having attained 
majority 
Misfortune 
Marriagt* 

Misery 

The present 

The past 

The future 

The native country 

Poverty 

A profession 

Punishment 

Reward 

Reputation 

Wealth 

Society 

A co-operative society 

A syndicate 
Work 

A guardian 
The family 
Father 
Mother 
The son 
The daughter 
The brother 
The sister 
The grandson 
The granddaughter 
The husband 
The wife 
The fathcr-in law 
'The mother-in-law 
Th‘* brother- in -law 
The sister-in-law 
A bastard 


El otudadano 
El mto 
El domiotlio 
La educacion 
Un entierro 
Caja de ahorros 
Una costumbre 
Una herencia 
Un heredero 
Una invencion 
Un legado 
Mayor de edad 

La dosgracia 
El matrimonio 
La miseria 
El presente 
El pasado 
El futuro 
La patria 
La pobreza 
ITna profesion 
R1 castigo 
La reoompensa 
La reputaoion 
La riqueza 
La Bociedad 
Una sociedad co-opera 
tiva 

Un sindicato 
El trabajo 
Un tutor 
La familia 
Padre 
Mad re 
El hijo 
La hija 
El hermano 
La hnmiana 
El nieto 
La nieta 
El marido 

1a mujer, also esposa 
El Hiiegru 
Ja Htiegra 
El cufiado 
1 a rufiada 
Un bastardo 


Articlea 

El —masculine sin^lar La— feminine singula. 
Los — masculine plural Las— feminine plural 

EXERCISE I 

Translate the following inUi Spanish : 

L The stais, the comets, and the moon shine i 
the firmament. brillan e 

2. Nothing more V^eautiful than moonlight. 

Nada mas que 

3. Few have seen the sunrise. 

Pocos han visto 

4. Spring is the most agreeable time of tb 

cs tiempo m4s agradable de 
year ; summer is too hot. 

aAo demaaiado caluroso. 

The colours of the autumn are picturesque 
colores son pictoresoos. 

Winter does not please everyone, 
no agra^ i todos. 
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5. A boy mast pass through childhood and 

debe pasar jwr 

adolescence before he is (a) man. 
antes de ser 

6. Old age is the precursor of death. 

precursor de 

7. (It) is a happiness that the future is 

que nos 

unknown to us. 
sea dcsconocido. 

8. Man is not of age until twenty -one. 

no hasta(los) veinte yun(af\os). 

9. Misery is cruel. 

crudl. 

10. The expense of education is great. 

grand^* 

Note. The article must lie inserted before 
the nouns whenever these are given in the 
vocabulary. Practice will soon teach where the 
article is required in Spanish. Keys to 
Exercises are git^m in the succeeding lessons. 

PROSE EXTRACT 1. 

fFioin the (^hronitde of the reign of Peter the <'ruel. 

Hy Hwlro Lofiez cie Ayala.) 

Peter the Cruel and the i Don Pedro el Cruel y el 
Prince of Wales (thei Prineijie de Gales 
Black Prince) after! despues de la hatalla 
the battle of Najera., de Najara. 

The Prince ( f Wales' El Princljie de (tales 
said to the king. Don dijo al 1-U\v Don Pedro 
Pedro, that, saving his que salve su Real 
Royal Majesty, neither; Majestad no deciu. ni 
his words nor his de- fsHiia razon ; que aipiell- 
mands wen^ in reason ; Os Sefiort's ('ahalleros y 
for thoH<* knights and hornbres <!(> armas cpie 
men-at-arms, who wcit’ alli eran en su servicio 
then* in his service, ihabiaii trahajado por 
had striven for honour's la lionni, y si ulgunos 
sake ; and if they had prisiouen s hahian eran 
taken any prisoners auy os. y que tales 
they wen^ their own derail Uis eahalleros qin* 
and the knights w'ho'los teniaii que por 
held tliem were such.ldinero del mundo 
that not for any aunque fuesen mil Uin* 
money in the world, Uis que valiese el 
though it wen' a thou-iprisionero que tuvieeen 
sand time's the value of que no le n^ndirian a 
the prisoners they held, el, |)or cuanto jien- 
wouid they deliver them! sarian que los cobraba 
to him. for they would. para los matar: que 
think that he rraot^modieii esto no sc trabujase, 
them to put them tojque no era cosa que el 
death: and that he pudiese librar. Em- 
should urge it no more.'pero si tales caballeros 
for it was not a thing fuesen presos, contra 
which he could grant, los cuales ^1 pasara 
However, if there wTre scntencia antes de esta 
any among the prison -'batalla, que ^1 se los 
era upon whom he bad.haria eniregar. 
psMed sentence before! Entonoes dijo el Rey 
this battle, he would! Don Pedro al Principe, 
cause them to be de-;que si estas cosaa aai 
livered to him. jhabian de pasar que 

Then the king, Don mas perdido tenia ahora 
Pedro, said to thelel Reino que le tenia 
Prince that if these! primeramente : qne 
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things were to fall out todos aqnellos qne eran 
so, he deemed his kin^- . presos etan los qne le 
dom more lost than it hahian heoho peraer el 
was at first, for it was Reino, y que pues 
those very prisoners aquellos asi hahian de 
who had caused him to escapar y no ser en- 
lose the kingdom, and;tregadoe i ^1 para traer 
since they were to: con ellos sue pleitesias 
escape thus, and not tojpara que quedasen 
he delivered up to himjsuyos, que no hacia 
that he might come tojeuenta que le habia 
an agreement with them ayudado el Principe ; 
and win them to his mas tenia que gast&ra 
cause, he made but bus tesoros de balde. 
small account of the Y entonces fu4 safiudo 
Prince’s help, and el Principe por estas 
deemed that he hadjrazones que el Re^ Don 
spent his treasures in; Pedro asi le dijo, y 
vain. Then the Prince Irespondlole de esta 
was enraged at these | manera : Seftor pan- 
words which the king/ente, a mi me parece 
Don Pedro, had spoken 'que vos teneis maneras 
to him, and he an - mas fuertes ahora para 
swered in this fashion :icobrar vuestro Reino 
“ Sir kinsman, it seems: que tuvistes cuando 
to me that you have teniais vuestro Reino 
now stronger means to'en posesion, y le regis- 
recover your kingdom I teis en tal guisa que le 
than you had when itltuvisteis que perder. 
was in your possession 'Y y6 os aconsejaria de 
and you governed it injeesar de hocer estas 
such a manner that you i muertes, y que busoase 
were like to lose it. j manera de cobrar las 
And 1 would counsel ivoluntades de los 
you to cease this put- st'hores y caballeros, 
ting to death, and to y hidalgo.s, y ciudades, 
H«‘ek some means of y pueblos de este vues- 
lecovering the good- tro Reino. y si de otra 
will of the lords and manera vos gobemais 
knights and noblemen, segun primero lo hieis- 
ami of the cities and teis, estais en gran 
towns of this vour king- jieligro de jierder vues- 
<lom ; for if you do tro Re^mo, y vuestra 
otherwise, and liehave persona, y Uegarlo a 
yourself as you did ' tal ostado, que mi sefior 
liefore, you stand in'y padre el Rey de 
great peril of losing llngla terra, ni yo aun- 
botli your kingdom and; que quisie8emx>8 no os 
yourself, and of being podriamos valer.” Y 
brought to such a pass. asi pasaron estas ra* 
that neither my lord zones entre el Rey Don 
and father the king of Pedro, y el Principe 
England, nor myself, aquel dia Domingo des- 
shall lie able to avail; pues de la bataUa que 
you aught, although weiostuvieron aUi en el 
should be so minded." icampo. 

And these things thus 
passed between the; 
king, Don Pedro, and 
the Prince upon thatl 
day, Sunday, after the 
battle as they lay there 
in camp. 

I 

Pedro Lopez de! Pedro Lopez de 
AyaU( 1332-1407), poetv Ayala(1332-1407)poeta, 
Gourt ohronicler, and cronista de la oorte y 
Chanoellor of Spain. ^oaiicUler de Espifia. 



He WM Ukeo prisoner 
at the battle of Najera 
and brought to 
Englaiid, he 

wrote some of his poema 
He describes the events 
of the four reigns in 
which he lived with 
the kQpwledge of an 
eye-witness. His! 
chronicles are the first 
attempt at serious his 
tory in Spanish. The 
spelling of the above 
extract has been 
modernised for the con- 
venience of our 
students. 


Fu^ hecho prisionero 
en la batalla de N4jara 
y Uevado 4 Inglaterra 
donde escribid a^gunos 
de BUS poemas. De- 
scribi6 los aconteci- 
mientos de los cuatro 
reinados durante los 
cuiles vivid, con el 
saber de un testigo 
ocular. Sus crdnicas 
son el primer atento 
Iserio a una historia de 
^Espada. La ortografia 
del extracto que ante- 
cede ha sido modemiz- 
ada para la conveni- 
encia de nuestros 
estudiantes. 


PHONETIC RENDERING OP THE EXTRACT. 

The following is a phonetic rendering of the 
pronunciation of the extract : 

El Printheepay day Gah-les dcx‘*ho al ray 
Don Paydro kay salvay soo rayal niah-hostah. 
no daythea nee (mydoea rahthun ; kay ah- 
kellyos Kay-nyores, cah-hallyeruliH, ee ombrayn 
day armahs, kay allyee airan hoo Hairveethet> 
ah-beean tralibah-hado por lah onrah. w* wm' 
algoo-nohs preseonerohs ah-lKH‘an airan roo- 
yohs, ee kay tali-les airan Iobh rah- bally eroliK 
kay loss ten-eean kay jM3r deenero dell tnoondo 
ahoonkay fooayMm mill tan-toliK kay vah-Un'- 
essay el prostHjnero kay toovee-eswm kay no 
lay rendwreean ah el por c(K)anto pensah-reean 
kay los kobrah-ba pahra loss mah-tar : kay 
en essto no say trahbah-ha-say, kay no airan 
kossa kay el poodee -essay Iw-brar. Krapairo 
see tah-les cah-ballyeros fooay-sen prtw-ohM 
kontra loss koo-ales el pahsah-ra sententhia 


antes day esta bah-tallyah, kay el say horn 
ah-reea entre-gar. 

Enton-thes dee-ho el ray Don Paydro al 
printheepay, kay see esstahs koasas abase 
alibeean day pahsar ; kay mas pairdeedo 
tayneea ahorah el rayno kay lay tayneea pres- 
mairamentay : kay toe-does ah -kellyos kay 
airan pres-ohs airan loss kay lay ahbecan 
avcho pairdair el rayno, ee kay pooes ah -kellyos 
ansee ahl>eean day es-kapar ee no sair entray- 
gahdohs ah el pahra trail -air kon ellyos soos 
playtayseeas pahra kay kaydahsen soo-yohs. 
kay no ahseea eooonta kay lay alibeea idi- 
yudado el printheepay ; mas tayneea kay 
gastah-ra soos taysoros day baldav. Ee en- 
tonthes fooav sali-nyoodo el printheepay por 
esstahs rahthon-es kay el ray Don Paydro 
ahsee lay dee-ho, ec<) respondeeolay day esstah 
maner-ah : “ Saynyor par-e-entay ah mee may 
pan^thay kay vos tay-nayis maneralis mas 
ftxx*r-tes ahorali pahra kobrar vooestro rayno, 
kay UK)vist(^ cooandu tayneeah-is vooestro 
rayno en fH3s-s<*a-HtHm lay ray-histayis en tal 
gfH'sa kay lay t(K>vistayiH kay pairdair. Ko yo 
os ahroiisay-lianH^a day thesar day ah-ther 
f^sstahs moocTt-es, «» kay Ijoos-kalisay manerali 
day kobrar las vo1(H>n(adiM4 day loss saynyores, 
rah-l>ally<Tohs, et? mlalgiH«s, thie-ooda* 
des ee pooaybl(»hs day t*sstay voot^stro rayno, 
day ohtra manerah vos gobaimah-is 
saygoon pn*t‘mairo lo iH'CM’ecHtayis, essta-is en 
gran paylecgro day (lairdair viHiestro rayno, ee 
vocMmiro pairsohna, y day lyaygarlo a tal 
esstabdo, kay nii^e saynyor pahdray el ray 
day Inglah'U^rrah nee yo ahoonkay kiseeayinos 
no os podroc^ahinos vahlair. Ke ah-sce pahsah* 
ron esstahs rathone-es entray cl ray Don 
Paydro, ee el printh(*<’pay ah-kel dwa Doh- 
mingo desfMSH^s day la l>ah-tallyah kay esstoo- 
vec*-airon allyee en el eamfsi. 


CotUinued 


ITALIAN 


By Francesco de Feo 


"THE Italian alphaliet {cUfabeio, or, from (he 
* name of the first three letters of the Italian 
alphabet, abbicci) consists of the following 21 
letters pronounct-d as follow's : 


A . . ah H . . 4hckah g . . kmi 

B . . bee 1 . . ee R . . ehrreh 

c . . chee L . . ehlleh s . . ehsscjh 

D . . dee M . . ehmmeh T . . Imt 

E . . eh N . . ehnneh r . . oo 

w . . ^h0eh o . . o V . . vee 

o . . dgee P . . pee z . . dz^htah 

The letters k, ar, y, w do not occur in Italian. 
X and y are used in mathematics to indicate 
an unknown quantity. X is also met with in 
the Latin ex (ehx) in compound k^ords like 
ex-depukUo (ex M.P.), ex-dtrefforc (ex -director). 


Vowels and their Pronunciation* A 

is always pronounced open and broad, like Eng- 
lish ah! The student should pronounce the 
exclamation ah! the English bah, and then the 
Itatian la (the, fern*), ma (but). After this be 
will find it easy to connect the same vowel sound 
with other oonsonanta. In pronunciation this 


sound will be* repnisented by ah, os amare 
(ahmahreh), to love. 

E is never mubr in lUdian. It has two sounds : 
closed, like at in pain, as venti (vehnien;), twenty ; 
open, like pin let, as venli (vehnUse?), winds. Those 
sounds will repn^semted by eh : crHere (cr^»h- 
deh-reh), to be*licve. 

I is not setunded as the English t in Italy, 
it, kiss. This sejund will lie represented by ee : 
brindifd (brt«n -dee-see), toast. 

O, like f, has two sounds: closed, like o in note, 
as voce (vcV-hch), voice ; open, like o in not, as 
rorpo (bexly). 

U b always pronounced like oo in cool, as 
punire (p(x>D6e:ren), to punish. This sound will 
Ix^ represented I>y oo. 

The distinction Ixftwejen the oitcn and closed 
sounds of e and o offers liome difficulty to 
Italians themselves, so that foreiguers neeu not 
be too particular about it. Those who have a 
knowleoge of Latin will find assistance fr 9 m 
the following hints : 
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1. StooloiedwliiiiitvqplAoat(a)«lJ^loiig 
i : mJB, ii, iM ; (6) * Lktiii short I .* fidem, 
fide : Diva (m), niu. The Latm kmg I remidiis 
in Italian : infidn (m), infido, 

2. EisgenerallTOjmwhen itreplaoesaLatin 
short i : pMe (m), pMe. 

1. O b closed when it replaoes (o) a Latin 
kmg 6 ; oordna, enroma ; (6) a Latin short ili ; 
oriloe (m), eroce, 

2. O b generally open when it replaces a 
Latin short a : h6mo, vdmo ; or a Latin au : 
awrum, dro. It has also the open sound when it 
b preceded t or a ; pi&ve, it rains ; cudre^ 
he^ ; and More an a in substantives, as rd§a, 
ro§e ; spdsa, spouse. 

Dlphthongn. In Italian, real diphthongs do 
not exbt. Every vowel must be separately and 
dbtinctly pronounced. In words where the 
combinations no, ia, te, k>, iu are found the u 
and • most be pronounced short : huono (boo- 
dno), good ; pieno (pee-i^hno), full ; pitf (pee-o6), 
more. 

Accoat. In the Italian orthography, the 
accent b not shown, except when it falls on the 
last vowel of a word, when it b used either to 
mark a contraction, as in virid (veer-to6) for 
uiftute, or a verbal termination, as in fard, dird. 
It b also used to distinguish the pronunciation 
of words spelt alike, but having a different accent 
and meaning. For example : dneora, anchor ; 
oaedra, yet. 

As* a general rule, we may assume that the 
tonic accent or stress in Italian is laid on the last 
syllable but one. Whenever there is a deviation 
from this rule it will be here indicated by a 
grave accent, to show on which vowel the stress 
must be laid : pdrlano (pkhr-lah-no), they speak. 

Apostrophe. The apostrophe is used to 
show the omission of a vowel, ana, in some cases, 
of a syllable. For example : Vuso (lo6so), the 
custom ; un pd* (oon po) a little, for un poco. 

Exsrcisk I. 

On Reading the Vowels; pane (bread), 
came (meat), bene (well), cane (dog), capo (head), 
sera (evening), gicimo (day), maUina (morning), 
libro (book), carta (paper), penna (pen), tdvola 
(tabb), amico (friena), fratuh (brotoer), eorella 
(sbier), zio (uncle), cappdlo (hat), capetli (hair), 
vino (wine), fiume (river), fumo (smoke), buono 
(good), caUivo (bad), p»ede (foot), died (ten). 

Pbonvkcution of the abovm Words : 
Pkh-neh, ckhr-neh, bMi neh, ckh-neh, okhpo, 
B^rah, dgee<^no, mabtte^-nah, Mbro, cknr- 
tah, p^nnah, ti^volah, ahmetoo, frah-t^Uo, 
sorthflah, tse^o, cahpp^Uo, cahp^llee, vetoo, 
fee-domeh, foomo, boo-6no, cahttedvo, pee-dh- 
deh, dee-^-chee. 

C^Moamnta ond thoir Proauaeiatlon. 

The consonants in Italian are sounded as in 
English, with the following exceptions : 

U before € or t b sounded as the English ch in 
cherry, chin : Ciaart (ch^*sah-reh), Cmsar ; 
ciltd (cheettkh), town ; (chedbo), food. 

Ch b sounded as k: cktf (kee) who! pvehi 
(pehrkdh). because. 
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G before e or t b aoimded as the Sni^bli f in 
geography, gin; genie (dg^-teh), peo^; 
Taenigi (tahmed-dgee), Thames. 

Gh b sounded as the English g in get, give: 
botieghe (bottdh^ieh), shops ; ghenrn (i^ieeg^- 
ah), guinea. 

Gll before a vowel, or at the end of a wmd, b 
pronounced like the Ri in biltiards, as : botii^ 
(botte^eesh), bottle ; figlio, (fofieeo), son. 

Gn b sounded as ni in minion: ntontagna 
(montkh-neeah), mountain ; ogni (dnee-ee), every. 

H b not pronounced; hanno (ahnno), they 
have. 

8, Z have two sounds : hard, eoea, zampa ; 
soft, eso, zoUa. 

See, Scl are sounded as sk in shell, ship: 
eeena (shdhnah), scene ; sdenza (ahdhndxah), 
science. 

8ch b sounded as sk : echioppo (skeedppo), 
gun. 

When two consonants (mm, nn, U, etc.) come 
together, they must be Imth pronounced : 
carro (cart), caro (dear) ; penna (pen), pena 
(pain) ; /otto (fact), faio (fate). 

Exercise II. 

Oh Pronunciation, ^tief, that; ^eeto, 
this ; quasi, almost ; mezzogiomo, south : occhio, 
eye; ricomincia, begins again; ripigliar, to 
retake; lasciare, to let; cocdzzolo, top (of a 
mountain); esempio, example; ntiira, walk; 
gudrdano, they look ; ptd, more ; giogaia, ridge ; 
oscuro, dark : due, two : a destra, on the right. 

Pronounced : Koo-dhl, koo-dh-sto, koo-ahsee, 
meh-dzo-dgee-6mo, 6ckeeo,ree-comedn-chah, ree- 
pe^>lee-ar, Ikh-shah-re, coko6t-solo, ehsdmpeeo, 
moorah, gukhrdahno, dgeeo-gkh-eeah, oskodro, 
douob, ah deh-strah. 

Exercise III. 

Quel ramo del lago di Como, che volge a mexzo- 
giomo, tra due catene non interrotte di monti, 
tutto a aeni e a golfi, a seconda dello spdrgere e 
del rientrare di queUi, vien, quasi a un tratto, 
a restringersi e a prender corso e figura di fiume, 
tra un *promontdrio adeetra e un' ampia costiera 
dall* altra parte ; e il ponte, che ivi congiunge 
le due rive, par che renda anc6r piil aensibile 
air occhio quests traslormaxione, e segni il punto 
in cui il lago cessa, e TAdda ricomincia, per 
ripigliar poi nome di lojgo dove b riv^ allonta — 
nandosi ai nuovo, lascbn Facqua dbUndersi e 
ralbntarsi in nuovi golfi e in nuovi seni. La 
costiera, formats dm depdsito di tre grossi 
torrenti, scende impoggiata a due monti contigui, 
Tuno detto di San Martino, Taltro con voce 
lombards il Rescffone, dai molti snoi oocfomoli 
in fila, che in vero To fanno somigliare a una sega : 
tabhk non b chi, al primo vederio, purchk sia 
di fronte, come per eskmpio di su le mura di 
Milano che gukraano a settentrione, non lo 
dboema tosto, a un tal conMSsegno, in quella 
lungs e vasts giogaia, da^ altri monti di nome 
pik oscuro e di forma pik comune. 

The Article. Aa in KngKsh, there are two 
articles in Italian definite indcfiniic, 

DsFiNin Artiolb (The) Mascuhne : 0, 
fo, r, for aiiigalar; t, gU, for the plnral; 



Feminuie : la, f, for Uie nngnlar ; le, for the 

plurai 

IvDxrniiTX Abticlx (A, An). Masculine: 
urn, tmo. Feminine: ima. 

II is used before masculine nouns beginning 
with a consonant or oonaonantB, except s, 
impure a (s fcdlowed by one or two consonants, 
as : sp, apr, ac, acr, ack, etc.), and gn, as : il cant, 
the d^ ; U libra, the book ; %l braecio, the arm. 

Lo is used instead of il before z, impure a, 
as : lo zio, the uncle ; lo aeolaro^ the pupil : 
lo gnomo, the gnome. 

L* is used before masculine and feminine nouns 
beginning with a vowel, as Vonore, the honour ; 
ruoffio, we man ; Toro, the gold ; Vanima, the 
soul : Varte, the art. Le drops the f, and is 
written V only before an e, as : V erbe, the herbs ; 
but le opere, and not Vopere. 

I, Gli. When U is used in the singular, t is 
used in the plural, as : t cant, f libri. When lo is 
used in the singular, gli is used in the plural, 
as : gli zii, gli onori, llie t in gli is dropped, and 
an apostrophe is put instead only before nouns 
beginning with an t, as gVinni. 

Un is used as the article t7, and l»efore a vowel, 
as : un libro, a book ; un ragazzo, a boy ; un 
amito, a friend. 

VJno is used in the same cases aa h, w : tmo 
2 * 0 , uno aruUore, uno gnoceo (oono nee-occo), a 
little dumpling. 

Uan is written un’ Ijefore a vowel, as un’ 
antma; un' abitudine, a habit. 

MascullM Noun* 


acouiro (sKoianro), pupil. 
coUelio (kolt^hllo), knife. 
temperino (tehmpehre^no), pc*n-knifo. 
ragazzcf (rahgah*tso), boy. 
acuUore (skool- torch), sculptor. 
catKiUo (cahvahllo), hoi>e. 
zio (tsete), uncle. 

Feminine Nouns 

penna (p^hnnab), pen. 
roaa (rdsab), rose. 
caaa (ckhsah), house. 
buaUi (bodstah), envelope. 
carrozza (kahr^tzah), carriage. 
figlia (fe^leeah), daughter. 
atatua (sUhtooah), statue. 
apazzola (spktzolah), brush. 
aorella (sorehllah), sister. 

To form the plural of these nouns, change the 
terminations o into i, and a into e, as : libro, libri ; 
cavidlo, cavalli ; rosa, rose ; casa, case. 

€ (before e, ed) and ; o (before o, od) or. 

lo ho (eb-o Ah), I have. 

tu hai (too ahM), thou hast. 

tgli ha (Ah'lee ah), he has. 

noi ahbiamo (ndee ahbbeekhmo), we have. 

to* atfeU {vdee ahvAhte), you have. 

taai hanno (ehssee khnno), they have. 


£XBBC 18 B IV. 

1. L’amico. lo ho un amioo. Tu hai una 
rosa. Egli ha una figlia. Noi abbiamo una casa. 
n ragauo ha una penna. Lo scultore ha una 
status. Lo zio ha una spazzolu. Lo soolaro ha 
un libro e una penna. Voi avete una sorclla. 
Essi hanno un cavallo e una ciixrozza. 

2. I ragazzi hanno un ooltello e un temiH»rino. 
Voi avete le buste e le penne. Gli scolari hanno 
le buste e i libri. Gli scultori hanno le statue. 
Gli zii hanno le case. Il ragazzu ha le rose. 
Gli amici hanno gli uccelli, i cavalli e le carrozze. 

Some Prepoaitiona 

Di (before a vowel d') of ; di Pietro, of Peter ; 
ftonore, of honour. 

A (before a. od) to; a Londra, to London ; 
ad Ai^rea, to Andrew. 

Da» from (after the passive verb, by) ; da 
Roma from Rome ; do me, by me. 

ln» in. into ; i» Germania, in Germany. 

Con, with ; con anutre, with love. 

Su, on, upon : au domanda, on demand. 

Per, for ; per voi, for you. 

These prepositions (eHjJocinlly di, o, do, in) 
when they occur with the article, are contracted 
into one word. For the contraction, change 
di into df, and in into nc. 

Of the : di il (de 1) del ; di la {de la) della ; 
di lo (de lo) dello ; di i (df i) de* ; 
di gli (de gli) degli, etc. (immounced dehl, 
dchlla. dchllo, deh-iH)!, di^h-lcc-ec). 

To the : a il (o 1) al ; a la, alia ; a lo, alh ; 
a i, al, etc. ; (pronounccKi, ahl, ahllah. 


In the : in il (nc 1) nel ; in la (ne la) 
nella ; in lo (ne U*) nelU * ; i» i (ne i) 
net I in gli (ne gli) acf//* ; (pronounced nehl, 
n^hllnli, ni*hHt», rib'll hM^-cfO- 

Some modern authors wriU* uImc) de la, da le, 
de gli, da gli, ne la, a la, etc., in two words. Con, 
au, and p(r are also contracted, but only with il 
and i, as rol, rot (coi^‘)» ^ (sool), aui (stiA-ee), 
pid (pehl), pci (pAh-ec*). 

Note. The compound articles follc»w the 
same rules as the corresponding uncontrocted 
article, del padre, dello zio, deUo acuUore, dell ora, 
deUe parole, degli zii, etc. 

Maacullne Nouna 

danaro (dahnahro), money. 
giardino (dgeeahr-decno), gard<*n. 
regalo (rehgkhlo), present. 
midicAj (mAhdeeco), physician. 
aigntrre (seeneedreh), gentleman. 
anello (ahnAhllo), ring. 

Feminine Nouna 

IHtera (Idhttehrah), letter. 
aeia (sAhtah), silk. 
atanza (stkhndzab), room. 
aignora (seenecArah), lady. 

Londra (LAodrah), Lond^ 

Parigi (PahreAdgee), Paris. 
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8ono, thay are ; mndo (shTodio), had ; 
ricmiUt (reeohehvo6to), rooeived ; comprato, 
bought. 

Exbbcisx V 

Ok the CoMPOtTKD Abticlxs. Un cappello 
di Mta. La atatua dello ncultore. II meaico di 
oaaa. La buata della lettera. Noi abbtamo 
rioevuto una lettera da Parin. Da Londra a 
Parigi e da Parigi a Roma. 1 libri degli acolari 
Bono au la tavola. 11 aignore e la aignora aono 
nel giardino dello acultore. I ragazzi hanno 
rioevuto un regalo. La hglia del medico ha 
rioevuto un anello d'oro. Gli amici hanno 
comprato una caaa col danaro rioevuto da Roma. 
Le lettere p(?r la aignora mmo au la tavola nella 
itanza dei ragazzi. 

Partitive Article. The partitive aenae 
ezpreaaed in Engliah by some or any ia ex- 
preaaed in Italian by the pre(ioaition at, either 
simple or contracted with the definite article, 
thus : del pane, aome bread ; ttno di ttoi, one 
of you ; aveie del vino f have you any wine ? 

The partitive sign ia omitted : 

. (1) In negative aentonctw lo non ho amici, 

I have no friends. 

(2) When the noun iaprt^coded by an adverb 
of ouantity. Avde. nuito dnnaru have you 
much money ? 

(3) When the noun ia taken in a general aena<\ 
Egli ha caoaUi e rarrozze, he haa hontea and 
carriagea. 

Exekcihe VI. 

On the Partitive Article. Dei cavalli ptT 
le carrozzc^ Dt^lle row^ nel giardino. U* aignore 
hanno delle roat*. Noi abbiamo ricevulo dei 
regali. II ragazzti ha avuto dei libri. Egli ha 
eoniprato dellf' buate e delle penne per degli 
aeolari. Hanno c^i roolti eavalii? Le aignore 


hanno noevuto delle bttere da Parigi. Lo 
acultore ha avuto cavalli, carrozxe case e giardinL 

10 sono, 1 am i not siamo (aeekhmo), we are ; 
tu sei (a^-ee), thou art; poi stele (aee-Miteh), 
you are ; egli i (^b), he ia ; essi sono, they are. 

Non, not^ ia pbced befewe the verb, aa: 
lb non ho (I not have), 1 have not ; to non sono 
(1 not am). I am not. 

In interrogative phrases, the personal pro- 
nouns may be placed after the verb (hanno essi F), 
but they are nearly always omitted, as the 
different persons are sufficiently indicated by the 
verbal terminations. Thus : ho, 1 have ; 
ablnamo, we have ; sieie ? are you ? etc. 

dor’ i ? (dov^h), where is 7 
dim sono? where are 7 
rt sono, there are. 
rispoda (fern.), answer. 
scritUi (skre^tto), written. 

St, yes. 

no (pronounce the o open, as in not), no. 
ma, but. 

(k)NVXRSAZ10NE. 

Dov’ ^ il signore 7 ^ in casa 7 

Dove sono i ragazzi 7 

11 signore non % in casa, ma i ragazzi sono in 
giardino. 

Ha scritto la UHtera al medico 7 

Si, ma non ho ricevuto ri.Hposta. 

Egli non b a Londra, d a Parigi. 

Vi sono delle pero nel giardino 7 

No, ma vi sono delle rose. 

Lo Hcolaro ha libri, penne, buste 7 

Noi abbiamo tern peris i libri penne, ma non 
abbiamo buste. 

Dove sono gli amici 7 

11 mMico ^ in casa dello scultore, il signore 
e la signora sono in giardino coi ragazzi. 


Coniinued 


FRENCH 


By Louis A. Barbe, B.A. 


PERSONAL PRONOUNS 

1. Then* are two forms of personal pronouns 
[ffronoms personnels) ; the conjunctive form 
and the disjunctive form. 

Conjunctive Pemonnl Pronouns. 
The conjunctive personal pronouns are always 
closely joim^ to a verb, and can be used only 
when the verb is actually expressed — not 
understood. Used as subjects they are : 

lat person : je, I ; maui, we. 

2nd person : iu, thou ; vans, you. 

3rd person : il, he, it ; elle, she, it , 
its, (m.), elles (f.), they. 

The conjunctive personal pronouns as objects, 
both direct (accusative) and indirect (dative) are : 

Ist person : me, me, to me ; nous, us, to ua. 

2nd person : b, thee, to thee ; toita, you, to you. 

3rd person (direct) : le, him, it ; la, her. it ; 

les, them (maa. and fern. ). 

3rd person (indirect) : lui, to him, to her, to it ; 

Uur, to them (maa. and 
fern.). 


2. Tho conjunctive personal pronouns as 
subjects precede the verb : je varle, 1 speak ; 
tV ne parle 'f)as, he does not speak. 

Exceptions : (a) In interrogations and ex- 

clamations the pronoun comes after the verb : 
at^z-vovs, have you 7 pvrlenl-Us, do they 
speak 7 When, in the thiM person singular, the 
verb ends with a vowel, a -f-, with a hyphen 
before and after it, is inserted ^tw^een the verb 
and the subject : parle4-U, does he speak ; 
a4-elle, has she 7 

(6) The subject follows the verb, when that 
verb refers to what has been expressed in direct 
speech ; Sortez, dil-U, go out, said he. This 
inversion ia optional in English, but obligatory 
in French, and also takes place when the subject 
is a noun : tfiens id, dii mon pkre., come here, 
said my father. 

(c) Hie subject follows the verb In sentences 
beginning with aicMi, therefore, petU-Hre, 
pM^haps ; encore, even then. etc. : Il seoound 
kmjours tinfodune ; aussi a4-il d son tour trouve 
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du amis; He always relieved misfortune; 
therefore he, in his turn, has found friends. 

3. The conjunctive personal pronouns a*) ob- 
jects (accusative or dative) always precede the 
verb, except when the verb is in the imperative : 
je Its vois, I see them ; il me fa donni, he ban 
given it to me ; but, donnez-lt-lui, give it to him. 

When the verb is in the imperative affirmative, 
the disjunctive forms mot, toi are used instead 
of me, te ; donnez-U-moi, 
give it to me; prHez- 
lui votre canif, lend him 
your penknife (see 7). 

As a conjunctive pro- 
noun, lui is both mas- 
culine and feminine ; 
thus, je lui parle is both 
I ff.peak to him, and 1 
speak to her ; donnez- 
lui, give him, and give 
her. 

4. When a verb has the same jierson for both 
subject and object, it is said to be n*flexive 
{reflechi), and the persons^ pronouns used as 
objects iKK^oine reflexive pronouns. There is 
then a special form, se, for the third [mtsoii, 
singular and plural. These n*flexive pt^rsonal 
pronouns are : 

me, myself, to mysc^lf ; ntms, ourwlves, to 
ourselves. 

It, thyself, to thyself; mus, yourselves, to 
yourselves. 

se, himself, to himself ; herself, to hersi*lf. 

se, themselves, to themM»IveM (mas. and ftm.). 

Examples: Je me flaUe, I flatter myself; 
tu te trompes, thou art mistaken ; il ae nmrhr, 
he got*s to 1 k'<1 ; nous wfus lemns, we get up ; 
txms ty>us hnbillez, you dress; its {files) s a- 
musent, they enjoy themselves. 

5. Kn and y an^ pronouns used more par- 
ticularly, the latter almost exehiHively, with 
reference to inanimate objects. They may be 
considered as equivalent to English neuter 
forms. En means “ of it,” “ of them,” “ some.” 
Y means “ to it,” “ to them,” and also “ to that 
place,” i.€. ” there.” 

6. When a verb has several pronouns as 
objt*cts, the ordw in which they are to be p|}i<*ed 
is as follows : 

1st. me, le, se, nous, \yms : 2nd, h, la, les ; 
3rd, lui, leur ; 4th, y ; ,'ith, en. 

Examples ; Il me. le donne, he gives it to me ; 
nous les leur preions, we lend them to them ; 
nous nous y sommes eonsacres, we have devoted 
ourselves to it ; vous itCtn avez parle, you have 
spoken to me al>out (of) it ; Us hii en ont drmne, 
they have given him some. 

7. If the verb be in the imperative and 
affirmative, the pronominal objects follow it, in 
the same order as in English. Me and te then 
become mot and ioi ; and m\ t\ before en. 

Examples ; Donnez4e-moi, give it to me ; 
pretez-les-Uur, lend them to them ; donntz-m'en, 
give me some ; pensez-y, think of (to) it. 

8. If the imperative is negative, this change 
does not take place, and the pronouns remain 
before the verb. 



Examples; Xt le leur donnez pas, do not 
give it to them ; nt nitn parltz pas, do not 
sper^k to me about (of) it ; ne toss y oppostt 
pas, do not oppose (yourself to) H. 

9. The following table show^ the relative 
position of all the conjunctive pc^rsonal pro- 
nouns, and also of the negative nt . . . pas 
{point, plus, jamais, etc.), when used in con- 
nection with them ; 


6 . 6 . 7 . 8 . 9 10 . 


lui I 

leur I y *» 





Q 


pas, 

pffinl, 

plus, 

d-c. 


il 

•Il 

s.a 

li 


If the senlence 
is interrogalit^, 
the subjects in 1 
come after 8. 


rrnVi and foild are mitde up of the imperative 
lots, behold, with ri for id, here, and Itt, there. 
Like verbs, they govt^m the pronoun in the 
ohjwtive cast*, and are prect*dea by it. 

Examples : (>d est mon canif '<^ Le toid, where 
is my ixmknife 7 Here it is ; Oil est ma f 

Iaz fv)i/d, where is inv doll ? There it is ; Oik 
son* leur s joujmix I /.♦'s where are their 

ioyn ? There they ariv 

ExKRnsK XV. 

1. 1 am lo(»king (for) (cherche) my hook and 
my |MmK. 

2. You luwve spoken to my brother p,nd sister. 

3. has given a present (radeau) to his 
friend. 

4. He is hHikirtg (fc»r) me. 
o. She is H{M‘aking to you. 

t>. VVe have giv(*ii him a watch {nurnSre, f.). 

7. He d(M*s not MjM*ak to th«*iii. 

H. H<*m she given them a f>n*sent 7 
9. Has he found his watch 7 
It). I give thfsi that, he se.id to me. 

11. t live it (m ) to me, said my father to us. 

12. Buy {fU-hHe) thyself an umbrella {para- 
pluif, m. ). 

13. We gf*f up every day at seven o’chs-k. 

14. They ntjver go to bed before eleven o’clock. 
L5. We give it (ro.) to them. 

Ifl. She lends it (f.) to you. 

17. He has given us some. 

18. You have spoken to us about (of) it. 

19. If you have any money, give him some. 

2f>. Do not Hp:iak to him alxmt it. 

21. VVe do not opp(»se {oppoyer) it (opposes 
ourselves to it). 

22. If you are looking for your gloves, here 
they are. 

23. You are mistaken. 

24. They flatter themselves. 

Diajunctive Personal Pronouns. The 

disjunctive peiwonal pronouns, whether used 
as subjects or as objects, have but one form. 
They are : 

moi, I, me, to me nous, we. us, to us 
toi, thou, thee, to thee vous, you, to you 
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he* him, to him tmx (m.)f they, them, to 
them. 

eOe, she, her, to her dUs (£.), they, them, io 
them. 

The refiezive pronoun Bt also has a disjunc- 
tive form, SOI. Example: Chacun pour sot, 
each one for himself. 

2. The disjunctive form is used after pro- 
pDsitions : nous sommes pour eux d contre lui, 
we are for them and against him. 

But when a single pronoun is the indirect 
object (dative), the proposition d. to, is not 
express^. The pronoun is in the conjunctive 
form and precedes the verb. If the verb is 
reflexive, however, the preposition d is expressed : 
nous ncus fUms d eux, we trust to them. 

3. Uhen a ^lersona) pronoun is used alone, as 
either subject or object of a verb understood, 
the disjunctive form is required : 

Qui lui a *'epondu / Mot, who answered 
him T I ; Qui a4‘il vu ? Enx, whom did he 
see T Them. 

4. When a personal pronoun is the “ logical 
subject ” of the verb itre, prec'eded by re, the 
disjunctive form is required : 

e'ed mot, it is 1 rest ntms, it is we 

c'td lot, it is thou rest mus, it is you 

c'est lui, it is he re sonteux, it is they(m.) 

e'td rile, it is she re sorU elles, it is they (f.) 

In this construction the verb is plural when 
followed by a pronoun in the third person 
plural. 

5. When a verb has several Hubjects, or 
several objects, those of them that are pronouiiK 
must be in the disjunctive form. In this con- 
struction it is usual to intrcHluce an additional 
pronoun in the conjunctive form, including all 
the others : 

7\n, lui et mot, mms serons ensetnhle, thou, he 
and I (we), shall be together. 

II nous tffrra, toi ei rnoi, he will sw (us), you 
and me. 

(1. 'J'hc pronoun coming after que, than, as 
subject or object of a verb understo(»d, must 
he used in the disjunctive form : 

J'l/ Of Hi' jilus souiy.tU (fue lui, I have bwn 
there oftener than he. 

II mus foit jilus souvrnt que tmn. he sees you 
oftener than me. 

7. A pi^rsonal pronoun immediately prcH'cding 
a relative must W in the disjunctive form : 

Mot tfui rotts park, je Vai tm rfe mes tfeux, I 
who spt^ak to you, I saw it with my own eyes. 

8. A pronoun is emphasised by being used 
once in the disjunctive and again in the con- 
junctive form: 

You work and I play, toi, tu families ei mot, 

jt joue. 

In this construction the disjunctive pronoun 
may be placed either l>efore the conjunctive 
or after the verb ; 

Tu iramiUes toi, you work. 

9. If the emphasised pronoun is in the third 
person, and is the subject of a verb, the con- 
junctive form may be omitted : 

Lui pense oinst, mats eux pensent auirement, 
he thinks thus, Mey think otherw ise. 
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But if the emphasised pronoun be objeotiveb 
both forms are used : 

Je le crois lui, eux je ne les crois pas, I believe 
him, them I do not believe. 

10. In eFiptical sentences, wfami the only 
verb expreimed is in the infinitive, the pronoun 
is used In the disjunctive f(»*m : 

Moi vous trahir, I betray you ! 

11. The disjunctive form is used with a 
participle to form an absolute construction: 

Lui mart, nous n*aurons plus de chef, he being 
dead, we shall no longer have a leader. 

12. The disjunctive pronouns form with the 
preposition chez expressions that mean at my 
house or “ at home,'' etc. : 

rhez moi, at (to) my house 
rhez toi, at (to) thy house 
chez lui, at (to) his house 
rhez elle, at (to) her house 
chez nous, at (to) our house 
rhez ixms, at (to) your house 
rhez eux, at (to) their (m.) house 
chez files, at (to) their (f.) house 

II n'est pas chez lui, he is not at home. 

N(ms sommes tou jours chez nous le soir, we 
are always at home in the evening. 

Est'il aUe chez wus ? Did he go to your 
hoii«c 

13. The disjunctive forms, with mime joined 
to them by a hjrphen. become emphatic personal 
pronouns : 

tntn-metnr, myrclf soi-meme, ones#»lf 

tfo-mime, 1h,VT»elf mfUs-mSmrs, ourselves 

lui-mrmr, himself rous-miines, yourselves 

elle ’mime, hcrst»lf eur-memes (m.), them- 

elles-mimes (f.) thcmHolves selves 

ThtMic forms are not reflexive, and may not 
come immediately after the conjunctive sub- 
jects je, tu, etc. : 

II me la dit lui-meme, he himself told me. 

They may ho used in connection with re- 
flexive verbs : 

II shabiUe lui-mcme, he dresses by himself 
{IH,, he himself dresses himself). 

14 Jn French the second pc^rson singular 
and the second jfcrson plural are used as forms 
of address. The singular implies very great 
familiarity. The use of this familiar form is 
called tutoyer, as : 

Sons nous tutoyons, we “ thou-thee ” each 
other. 

Exercise XVI. 

1. They are against me and for them. 

2. She does not trust him. 

3. Whom have you seen ? Him. 

4. WTio answered him ? They (m.). 

5. \^'bo is there ? It is I. 

6. We shall go (irons) together, thou and I. 

7. He has spoken to him and me. 

8. We have been there oftener than they. 

9. She is more intelliront than he. 

10. They, whom we thought (que nous croy- 
ions) oiir'friends, have betrayed (trahis) us. 

11. He works, but you cb nothing but (ne 
fais tfue) play. 

12. He say (dire) such a thing ! 
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13, They haye supplied (foumi) the money ; 
he hat built (6dfi) &e house. 

14. If yon do not believe (croye*) me, will you 
believe {crairez) him f 

13. That child has written the letter him- 
self. 


16. They (f.) have told (rfit) me themselves 
that they would come (viendraitfU) this evening. 

17. They (m ) are never at home in the 
evening. 

18. Each one for himself end God for all. 


Key to Exercisb XIV. Page 1877 

^ Le territoire de la K^publique fran^aise est 
d'environ cinq cent trente-six roille cinq cents 
kilometres carres. Sa superficie est k peu pr^s 
treize fois la superficie de la Suisse el plus de 
treize fois la superficie de la Belgique. Sa 
population est de trente-huit millions six cent 
mille habitants. Chaque kiloroMre carre a 
environ soixante-douze habitants. 11 y a en 
France soixante mille juifs et six cent ciriquante 
mille Protestants. Elio a quatre-vingt-six 
d^partements. Son climat est tempore : sa temp<*- 
rature moyenne annuelle est de soixante degr^. 
Sa chute de pluies est de quatre-vingts centi- 
metres. La loanee forme une republi(|ue. A 
la tete du pouvoir ox^utif est ^.laee le pr^ident 
de la Republique. II est pour une [x*riode 
de sept ans. Le service militaire est oMigatoire 
en France T&ge de vingt ans. I^ dur^ du 
service est de vingt -cinq ans : trois ans dans 
Tarm^ active, dix ans dans la rew^rve de 
Tarm^ active, six ans danu Tarm^ territoriale 
et six ans dans la reserve de Tarmw territoriaU^. 
En temps de paix I’effwtif est de cinq cent 
soixante mille hommew environ. La marine 
fran^aise comprend quatro <’ent cinquante 
navires de guerre. Ils sent montes par environ 
cent mille matelots et soldats de marine. II y 
a cinq^ands ports militaires. Paris, la capitate 
de la France, a une population d’ environ deux 


milliotis et domi. Lyon et Marseille sent ausid 
grandee viUes de la fiance, 
Marseille u y a quatre cent quatre mille habi- 
tanU ; k Lyon il y en a quatro cent vingt mille. 
Paris a plus de nenf cent mille habitants de plus 
quo cos deux villes ensemble. Par ses indusirka 
et son commerce Paris est une des promkres 
villes du monde. Marseille est le premier port 
de toute la MMiterran^e et une des dix ou douse 
places commerciales les plus import antes du 
globe. Le commerce de la France est tr^ 
considerable. I.a valeur moyenne de son 
commerce ext^rieur est de sept mille cinq 
cents millions ou sept milliards et demi : quatre 
pour r importation, et trois et demi pour 
1 exportation. La plus longue rivi^r© de la 
France est la Loire. La longueur de la Loire 
est de mille vingt kilometres. l.ies liones des 
chemins de fer de la France ont une longueur 
totAle de quarantc mille kilomcMres. Lew Anglais 
mesurent liw distances par mil les, les Fran^'tais 
par kilometres. I.ie mill<» anglais est de mille 
six cent neuf metnw. Jaw FVanvais indiquent 
la valeur par francs et centimes. franc vaut 
un peu moins de dix “ pimce anglais. Le 

centime est la centieme partie du franc. II y 
a des pi^>es d'argcnt de (unquante centimes et 
dw pi^*es d’or de dix francs. l.«a plus gross© 
pkVe d' argent est lu de cinq francs. En 
France les jours de fete sont le premier Janvier 
ou jour de TAn, Pkques, T Ascension, la Pente- 
cote, la Toussaint. et le jour de Nobl. 1a 
Toussaint est toujours le premier novembre et 
Noel le vingt-cinq d^*cembre. P&ques tombe 
entre le vingt et un mars et le vingt-six avril. 
L’ Ascension est aussi uno fete mobile. Elle 
tombe quarante jours apr^ P&ques. La Pente- 
cote tombe dix jours plus tard, e’est-ii-dire 
cinquante jours aprew P4ques. Los Francais 
c^l^brent leur fete nationale lo quatorze juillet, 
en m^moire de la prise de la Bastille en mil 
sept cent quatre- vingt-neuf. 


Continued 


GERMAN By P. G. Konody and Dr. Osten 


XXXI. The Reple«tive Pronoink are 
used in German to express the reflection of 
ail action on the acting fienwui ; 

iStfig. 1. .^(b itsi((b? mil tie ’^antr. I wash 

my hamls [I wash to myself (dol.) 
the hands] ; 

2. tu n>af(bn tir Ut .fedncf, thou 
washest thy hands [thou washest to 
thyself the hands] ; 

3. tx, fie, fs ipdfcbt n<b tie ^dnte, 
he, she, it w'ashes his, her, its hands ; 

Plur. 1. IT it nxifeboi utid Me ^ante, we wash 
our hands ; 

2. ihr ipafibt eu(^ tie ^ante. you wash 
your hands ; 

3. fie teafeben f i tie .^ante, they 
wash their hands. 

Alike in the accusative : 

Sing. 1. 3 ipaftbe m i (b , I wash myself ; 

, 2. t tt 1 1 4 , thou washest 

thyaelf ; 


Nm;/. ,3. <r, fie, es ii'^aicbl f i cb, he washes 

himself, elc. ; 

Plur. 1. vp I r irafiboi un^, we wash f»ur- 
selves ; 

2. i b r irafebt e u rb , you wash your- 
selves ; 

3. fie irafiben f t <b . they wash them- 
selves. 

In the Brsl and second fHTsrm the fierKf>nal f/ro- 
noun [XL] is used in the reqiiireel case. Only 
the third jierfum (sing. : er, fie, ee ; fd. : fit) lias a 
sefiarste reflective pronoun — fitb for all genders 
and numliers, Isith in the dative and accusative. 

The reflective pronouns are employed in all 
tenses with the verlw of which they reflect the 
action. The im|KJrative is ; ' sing. 2 wafebe t i t 
tie ^ante ! (dot .) ; and iraftbe ti(b ! (acc.). 
Givil address: irafeben ^ie ficb tie .feante! and 
trafeben 6ie fi<h! 

1. The reflective pronoun immediately follows 
the finite verb in simple sentenceM. In the 
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0 (>iup<iund tenneH it therefore Htande betwe^ 
the finite verb and the eonatant forma : i<h 
untcrf^arrc midj, I enjoy niyaelf ; and id^ ^b€ 
mid) untrrhartm, I have enjoyed myself ; id) irerbe 
mid) iinfft^rrctt, I shall enjoy myself ; etc. 

2. The recipifHJity of a reflected action is not 
expresscHi by f t dt , hut by r i n a n t f r , each 
other, one another : jtt lirfctcn iid), they loved 
tliemaelves ; and : fie liebren einanbor, they loved 
isach other. 


XXXIL The CaboinaL NrMBRALs are : 


ein0 . 

1 

<lf 

.. 11 

bTcipii^ 

. .. 30 

4mrt . . . 

2 

^mrlf . 

.. 12 

vifrp^ . 

. 40 

brti . . . 

3 

brfi^fhn . 

.. 13 

funfp^ 

.. 50 

)?ifr . . . 

4 

rift^fhit . 

.. 14 

fed'pq 

... 60 

futif . . . 

5 

fftnfplut . 

.. 1,5 

fifbpfl 

. .. 70 

ffd't' . . . 

6 

fflb^fl)!! . 

.. 16 

a(f)tp^ 

... 80 

fifbfii . . , 

7 

ftfb^fl)n . 

.. 17 

UfUttp^. 

. .. 90 

ad't . . . 

, 8 

ad)ti(ft)n . 

.. 18 

bunberr. 

. . . I(X) 

neun . . . 

. 9 

ttcuniei)ii . 

.. 19 

bunberr iiitb fitta 

Hcliit . . . 

10 

pi'anprt . 

.. 20 

101 

tdc. 

laitfenb 

. , 

.. 1000 

fiitf SnilltiMt. 11 

million. 


After 20 the unit always preci^des the multiple 
of ten, with which it is connected by the con- 
junction uilb : ritttinb^ti)anpA, 21 ; prciimb^tranpiV 
22; etc., corrusiamdirm to the Enj^lisli ff»rin 
one and twenty, etc. Tlie numenil ciiii? casts ofl” 
the « at the beginning and in the middle of a 
ooinpound numeral, but retfiins it at tbe end : 
riintnbbrci^i^V 31 ; luintcrtrinuntfccbp^. 161 ; but, 

t)iatt<rtuiibtmb. 101; etc. Also; ifl rin Uht. 
it is one o’cbwk. But if Utr (o’cltck) is <»mitted : 
€;< ffl i It , it is one (o’clock). The liundreds, 
thousamls, etc., are formed in English : 
prfihuiibfrt, 2(K) ; tiuifhmibfrt, WK) ; tflmtaiifnib, 
lO.tKKl ; tiunbm tauiotb, KKbOOO; fiiiif luuibcrt tan 
fciib, ; etc. 

1. (o) Tbe numeral fin (m ), fiiif (/.), fiu («.) 
takes th<! declensive inflections of the indefinite 
article(Hee V., 4j when precedingthe sulwtnntive 
as attrii)iitive adjective. It is distinguished 
tiom the indeflnitc article only by the stress laid 
ufKin it : cr ap nur c i n c u iHvfcl, he ate only one 
apple ; but, tr aj^ fiiuii VI vt*t 1 , he ate an apple. 

(6) If not direc^tly connected with a substantive, 
it takes the drong declension of adjectives [see 
XXVI., 2] witli the genitive •ci' : cincr (nom.) 
rcu bfil ttfi ^IVauiuru. one of the three men ; id' 
fab fiiuii (occ.). I sa>v one ; etc. When used 
Hulmiantively it Ukes a capital letter : (^'inrr fa^vc 
(a mir. one [person] told it me. 

(c) Witli the definite article it takes the in 
flecti(»ns of the weak declension of adjectives 
[stas XXVI., 1]; tfr fiitf Dcu ten trri VWaunfrn, 
[the] one of the t hree men. Ter Icrni'ftfr fin - rtf 
and fin-en ssdtatcn, the knapsack of one 
soldier, and .... of [the] one ot the soldiers. 
C^in f T untfr fud), one among you ; and tfr 
fin - e untfr cud', etc. 

2. The numerals ^tret and tret form the geni- 
tive wdth the suflix -cr, and the dative with -cn. 
if the case is not easily recognisable by the 
inflection of some other noun ^iunct (d^nite 
article, pronoun, adjective, etc.) : t^r nxuf bet 
^ter ^mri-cr [or brci-cr] (jpea.) Jtinbet; ho 
wia the fatlier of two [three] children ; and 
tr tuotbrt liBater iftoei fbrei] fcbcn-cr (^ea.) 
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Jtiaber, he was the father of two [three] beautiful 
children ; or, #r ttsir bet 5»aier bet (g«i.) jwei 
.ttinber, he was the father of the two children. 
($T ipar btci-en {dot.) flKabtben etn ^et, and 
er mat ben (dot.) brei aXabd'm rin tBarer, he was a 
father to the three girls. The higher numerals 
which do not admit these inflections are usually 
circumscribed with the preposition ucn, of : 
ft mar ber ilafft ecu fe<b« .flinbern. etc. 

3. The numerals 1—19, if not immediately 
followed by a substantive sometimes take an -e 
in the mminative and accusative (^mei-f, bret-c. 
funf-e, *) ncun-f, etc., and -cn in the dative: 
mit (3) tier - e n . feebf - f n , etc. Both these forms 
are usefl in idiomatic expressions, when the 
numl^er is understood to comprise the substan- 
tive : mir marm uiiifr funf-e, there were five of us 
[|H3rsons] ; fr fal)rt uiit fcdif-cn, he drives with 
SIX [horses] ; etc. 

4. The numerals are also usefl as substantives, 
w'ith a gender and wnritten with capitals : tic 
(fine) (ltim(/.)l; also ber Binf-fr (m), the one: 
btf Btf (/.) 11; ba? .ftnnbm (n.) the hundred ; ba^ 
lanfcnb (n.); bit (fine) 'lliillicn (/.), !^illicn (/.); 
btf (fiiif) OTidiarbf (/.), 1000 millions, etc ; also in 
com]N>iinds : bae Aabrbunbcrt. the century, etc. ; 
and they take the declension— masculines and 
neuters strong, genitive with -i?, pluml with 
suflix -f or unchanged : be? (^inffr-i', bw .^unbfrt-^ ; 
pi. bif ^*unbfrt-f. bif laiiffiib-f, bit (linf-fr; but bif 
Uh‘iUicn-fn. bif 3Williarbf-n (weak). 

XXXIII. Tbe Strong Vkrbs with the 
Stem Vowel -i- change it in the imperfect into 
-a- and in the })ast {Mirticiple into -u-, -e-, or -f-. 
The list of verbs, with their different tenses, 
given on the iii'xt |Mige must la" carefully coin- 
iiiitte<l to memory. 

EXAMINATION P.APEK. 

1. In which larstui, and for which declensive 

c.'ises, does the reflective pronoun take a 
distinct form i 

2. Where is the reflective pronoun placed in 

the normal anangement of simple sen- 
tences ' 

3. What alterations does t he cuirdinal numeral 1 

undergo in German when placed at the 
beginning, in the middle, and at the end 
of a compound numeral ^ 

4. Which is the place of the unit in compound 

numends alsive 20 i 

5. When di>e.s the numeral 1 take the inflections 

of the strong, and when those of the weak 
declension of adjectives f 

6. What are the suffixes for the genitive and 

dative of the numerals 2 and 3 ; when 
are they employed, and in wdiich numerals 
is the genitive circumscribed by a pre- 
potion f 

7. Which vowels are taken in the imperfect, 

and w'hich in the past participle, by the 
strong verbs with the stem-vowel -t- ? 

8. \Miy d(' some verbs take the prefix ^f- in 

tbe past participle, whilst others remain 
without it I 

* Those ending in f (funf, elf, ;mc[f) pronounced 
^like m : funfe (pronounced funme), etc. 



Infinitive 

X 

Present Tense 
Indicative 

Imferfect 

' o-.A.: »• 

Impkra* 

nvK 

Part 

Pahticipub 


^ 1 

I., II., in.. Sing. 

1 A 


Alnfular i 

bcbin^en ♦ 

to stipulate, 
contract 

(xtinfl t. -ft, -1 1 

icb bfban^ 

icb bfb^n^f 

bfbiit^(f) 

brbim^fn 

bintm 

to bind 

i<b bint-e, -rfr, -et 

icb banb 

icb bdnbf 

biiib(f) 

^fbunbftt 

b tin ^enf 

to press, pene> 
trate, rush in 1 

i(b brini;(-f, -ft, -t 

icb bran^ 

icb brdn^f 

ttmii(f) 

littbniii^fit 

fmrnnbrn 

to feel 

id' fwvftnb-f, -eft, -ft 

icb fuirfaiib 

icb fiiu'fdiibf 

fmvnnb(f) 

ftiirfunbfn 

finbtn 

to find 

icb finb-f, fit. -et 

1 icb faiib 

icb fatibf 

nub(f) 

^ffiiitbfii 

^ f 1 i n ^ r It 

to succeed I 

fiii ^fiin%vt 

tuned only In the neuter) 

; fa ^f lait^ 

fa ^ftaiutc 

fa^fliiht(f) 

^fhin^rit 

flin:^rn 

sound 

i(b flin^*f, -ft. -t 

! icb flatly 

icb Fldti^f 

fliiiflft) 

ilfflun^fit 

tin^rit 

to wrestle 

i(b rin^-f, -ft. -t , 

icb raiiyt 

icb raiii^f 

tmtift) 

llfntity^fit 

fcblin^rii 

Ui entwine, 
wind, swallow 
greedily 

icb fcblimvf, -ft, -t 

icb fd'laiiit 

icb fd'idit^f 

fd'lin^(f) 

^ffcbliiii^fti 

f (b w i n t f n 

Ui vanish, 
dwindle 

id) (<btt'iiib-f, -fft, -ft 

icb fcDtt'aiib 

icb fcbu'dtibf 

fcbn'iiib(f) 

ilffcbipimbfii 

ftbiptii^rn 

to swing 

icb fcbiriiijt-f, -ft. -t 

icb fd'wsjnyt 

icb icbipait^f 

fcbipiii^(f) 

^ffcbiruityttu 

fin^rn 

Ui sing 

icb fin^-f, -ft, -t 

icb faiut 

icb fiSlIylf 

ni'iiff) 

^cfuiiyun 

f i n f f n 

to sink 

icb fiitf-f. -ft, -t 

icb fatif 

id' fa life 

llnf(f) 

drfiinffti 

f r t i n ^ f n 

Ui leap, jump 

icb frriii»t-f, -ft, -t 

icb h’raiiii 

icb frriimtf 

U'riiid(f) 1 

rtfU'rMIlytflt 

fiinfrn 

t4> stink, 

icb iliiif-f, -ft, -t 

icb Oanf 

icb itditff 

ftinffO 1 

dflhinffit 

ttinffii 

t4> drink 

icb trinf-f, -ft, -t 

id' tranf 

icb trdiiff 

triitf(f) 1 

ytftniiifcn 

wintni 

U* wind, twist 

icb iriub-f, -rft, -ft 

icb h'uub 

icb ii'ihitf 

winb(f) i 

^ni’ttnbfn 

{trin^rn 

t4» constrain, 

icb priiM-f, -It, -t - 

icb praiid 

id' tiran^r 

tiriiid(f) i 

drtwu iiytm 

force 1 

i 

1 




bfi^utnen t 

to iH'gin 

icb bf^ilm'f, -It, -t 

icb bfitanii 

icb bf^anne 

ai*«(bfy^rnnc) 

bf^mii(c) 

bfyti'nufii 

bfnnnni 

to consider, 
dtdilH‘rnte 

icb bcrinn-c, -fi, -t 

id' bffann 

id' bffaniif 
(bffinuu) 

bf ft 11 11(f) 

bffennfii 

^ftrinitfn 

to win 

icb ^twiini-f, -ft, -t 

icb ^firaiiit 

id' ^nrauitf 
(ytm'emif) 

ttfU'inii(f) 

^fU'eiinfii 

i 

t i n n fit 

t4» flow, run 

icb riim-c, -ft, -t 

icb raiin 

icb raniif 
(rciiiif) 

rinii(f) 

1 ^fti'iinfii 

1 ' 

f (b w i m ui f It 

t4i sw'im 

icb fcbu'imm-f, -f?, -t 

id^ fd'U'amm 

icbfd'wammf 

(fd'wcntmf) 

fd'U'im 111(f) ^ffcbiri'ninifn 

i 

rtintrn 

Pi meditate 

id) fin’i-f, -ft, -t 

icb fann 

id' fiimif 
' (fonne) 

jnMn(f) 

rtffonnfit 

iViintfii 

to spin 

id' iviiiH-f. *ft» *t 

1 

icb u'aim 

icb fvtlniif 
(iKiuir] 

f>imi(f ) 

rtffri'nnfn 

bitrni 

to ask, la^g 

id’ bitt-f, -ffr, -ft i 

icb bat 

id' bare 

biif(f) 

^rbftrii 

bfu'b^n 

t4» isisstrss 

icb brilb-f, fit. -t 

icb bf fa^ 

id) bffapf 

hueft) 

bfffiTtn 

t ir^f n 

Pi lie, P> 1 ki lo- 
cate<l 

icb lif^-f* -ft, -1 

id) Uyl 

id' Ut^f 

liM(t) 


f i' b t n 

to sit 

icb Ub-f, -fft, -t 

id' faB 

icb fast 

nWO 

I ^flfllfn 


• rin^rn, U* hire |id' -fl, -f] ; iiii|»erfoct iiidiatlive : id) ran^, hut hetter : t> t n it t r ; Hiih> 

junctivv like imperative : cin^(r); }iaHt {mrticiple : ^ctun^en. 

t The verVw with intinitiveH priiitewl in iUlicH are coiijuj(aU«l with ftin (t<> he), all the 
othern with babrn (to have). 

X Not© the Huhjunctive alternative form with c. 

Note in the above verba the formation of the jiaat jiarticiple with and without the prefix flf-, 
and consider the reasons for its omission in several cases. 


Exercise 1. Insert the missing reflective 
pronouns : 

3 <f> bcfi'U ; n bmlt' ; tu 

I hasten [myself] ; he hastens [himself] ; thou 

lietjl ; »ir rrtten ; id» fa^te 

lovest thyself ; we save ourselves ; I said 

; ^if fasten : ihr fogtet 

to myself ; you said to yourself ; you said 

; fie furdcJteten ; 

to yourselves; they feared [themselves]; 


id» battf .... ; irir batten .... tuinirt ; 

I had said to myself ; we liad ruined ourselves ; 

er wurte . . . ^ctctet baben ; fie unterbalt' ; 

he would have killed himself ; she envoys herself ; 

wit unrerbierten ; ftbamen ! 

we enjf»yed ourselves ; Ihj aHham€5d of yourself 1 

ranere ! 

shave thyself ! 

Exercise 2. Insert the missing numerals 
(fully written) and the declensive inflections. 
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34 Aortal ; or go^ mir 9f*uh 

I hftTe 21 cards ; he gave me £261 

ffir bo# 3at>r ; bft 

for the year 1901 ; the teacher instmcto 

ftnobcn nnb ^ufommcn 

42 boys and 57 girls, together 

Ainbar. 3m ruf6f4^a»»'nif4«* Ari<ge 

09 children. In the Russo-Japanese war 

mittbftt ®o(batfn venrun'brt — 

247,589 MTildiers were wound^ — 145,437 

Olit^ai nnb 3aNnar. SU oie( t8 . • • • 

Russians and 102, 152 Ja^janese. How mucli is 19 

imb ? ; unb . . . . ? 

and 13? 32; 14 and 9? 23. 

(fin . . ron eit4 M c^fltncmmen. 

One of you has taken it. — 

3d» (^laubf f# warbft fin . . rcn ben .... 8elbaten ; 
1 believe it was [the] <»ne of the five soldiers ; 
er irar bet 'Ilater ^w*ei . . . ;»^l)ne, 
he was the father of two sons, (or 
with pre|Kisition): cr tt*ar brr 'IJatfr rcn €ct^nnt 

Kkvs to Kxkrcihkm in Examination 
Papek Vlll. (pA(iics 1879-80). 

[The exercises being now more advanced, 

Keys are given in each lesson to the exercises 
set in the previous Examination Paffer.] 

Kxek(*isr 1 (a). Tfr (Mrirf mfine# 'Stocfe# ift 
f(hon; t(h ^ab mrinem ^reunbc brine n 8rc(f; fir 
bra4 ibreUbr; brr Trrfrl itjrrt Ubr ifl j^erbrccbru ; 
cr fut)r mit frin c n unb mit ibr r n ilfcrbrn ; id) ^in^ 
\M ii)rrni tKcpr; fit ^in^tn mit ibrtn (flttrn in 
imfcr e n (Marten nnb beirunbcrtrn bit 'Schenbtit unfer e r 
)9iumcn. (In(r)rf t^reunbe unb bie IBrnber eu(e)rer 
t^rrunbe mareit in en(e)r e m Oiarten unb bdut^ten en(c)r t 
IBiumen. 

(6). 3br Rrcnnb itl and) ber nieine (or nnftre); 
er brad) nidtt bio# fein e Ul)r, fonbtrn and) bit bein e . 
bif il)re, bit niif(c)rc, bit eu(e)re. bieibre nnb bie 
3 Hr c ; bir ««(bnelli^feit bein e # .l^en^fle# ijl ^reper al# 
bie be# mein e n , be# fein e n , bee ibr e n ,-bee unf(e)r e n , 
be# eu(c)r e n , be# ibr r u , be# ,ibr e n ; frine Tcft^e 
lie? biiner ber mein e n , ber bein e n , ber ibr e n , ber 
unf(e)r e n , ber en(f)r e ii , ber ibr e n , ber 3br e n ; 
Mein ^iferb fcbldii^t ba# beine. ba# feint, ba# ibrt, 
ba# fn(f)r t , ba# ibr t, ba# 3br t ; btint Srtunbtnntti 
flnb auM bit nnf(t)Trn, bit ibrtn. Tit 'iOcUt 
mtint# ^tbinne# if) brfftr al# bit veribt bt# btin tn, 
bt# fein e n , be# ibr e n , bt# nnf(e)r t n , be# tu(e)r t n , 
be# ibren, be# 3bren; idt ^laube beintm i^rtunbe 
mtbr al# bem meinrn, bem feintn, bem ibren, 
btm nnf(e)ren, bem cu(e)rtn, bem ibren, bem 
3br t n ; er liebt fein e n Rreunb inrbr al# btn mtin e n , 
ben bein e n , ben ibr e n , ben nnf(e)r e n , ben en(e)r e n , 
ben ibr e n , ben 3brru, etc. 

(c) . Ter 6rc(f if! meiner, beiner, feint r, ibrer, 
unr(e)rrr, eii(e)rer, ibrer. 3btrt; bie Tcage i0 
mrinr, beine, etc.; ba# $ferb ifl metnr#, 
betne#, etc. 

(d) . Insert the suffix -i^- lietween the possessive 
pronoun and its declensive termination, wherever 
the prtmoun does not precede the substantive. 

Exercise 2 (a) : 

i<b debe anf id) biete an i<b (|ebc an# 

bu flebfl auf btt bieteft on bn gibfi an# 

er ftebt auf er bieret an er itibt au# 


wit anf 
Uft attf 
fieflebaiattf 
i4 ftblteie bd 
bn ftbltefl bei 
er f<bli<#t bet 
mtr ftbliefen bet 
tbr ftbliefa bet 
fie ftbliefen bei 

t<b nebme mit 
bn nimmft mit 
er nimmt mit 
mit nebmra mit 
ibr nrbmt mit 
fie nebmen mit 


mtt 00101# 
Ibr 0taii# 
fie geben on# 
t(b femme bin 
bu fmumft 
er fommt bin 
mirfommen bin 
ibr femmt bin 
fie femmen bin 
i(b fade urn 
bu fddft urn 
ft fddt nm 
mir fallen nm 
ibr falU nm 
5e fallen urn 


mirbidaioa 
^blctetan 
fubictman 
14 f4(afe etn 
bu f416fft etn 
er f 41 ^^ dn 
mit fMlafeu ein 
ibr f4(aft dn 
fie f4tafdi dn 


(by 3d) wftebe, bu verftebft, etc. ; 14 ftebe bei, 
bu ftebft bei, etc. ; i4 t>erbiae, bu netbirteft, etc. ; 
t4 biete auf, bu biaeft auf, etc. ; i4 ftbliefe an#, bu 
ftblieft au#, etc. ; t4 beftbliefe, bu bef41ie§t, etc. ; i4 
0alU, bu gefallft, etc. ; i4 falle auf, bu f&llftauf, etc. 

(c). @tfb’ auf! 8ttbet auf! «£teb(n eie auf! 
SBiete an ! 33Utet an ! (Bieten Sie an ! @ib an# ’ Oiebet 
an#! CMeben Sir an#! ed)lie§' bei! ^41te§rt bet! 
Scbltefen iBie bei ! <S 41 af ' ein ! S 41 afet ein ! 34lafcn 
£ie ein ! Acmm' btn ! Acmmt bin ! Acmmen 8ie bin ! 
91imm’ mit! tHebmet mit! !)tcbmen 3ie mit! ^all 
urn ! Sallet urn ! Rallen Sir urn 1 ^Berfteb ! ^lerftcbt ! 
iBerftebrn <3ie ! <3teb* bei ! 3tebt bei! eteben eic bei! 
ilerbiet! ^terbietet! ^lerbieten >Sie ! JBieteauf! S&tetet 
auf! bitten 8ie auf ! €d)lte§au#! €d)lir$ftau#! 
€d)liefen iSie au# ! ’!Befd)lie^ ! 35ef4liefft ! 'Be.* 
f4lte|en3ie! (Mefallr! (Mefallet! befallen «ie! 
f^airaufl Sallrtauf! t^allrn Sie auf ! 


Exercise 3. Ter ^cbulet bat (battr) gelernt ; ber 
IJebrer bat (bade) ba# fVenfler fteeffnet ; ber Aunfller bat 
(batte) ein Bilb (tei^itbnet; ba# 98ab4en bat (battr) 
getdcbelr ; brr Cbarrner bat (batte) im (Marten ^earbeirer ; 
ba# €d>iff ifl (mar) ^efe^elt ; bie .flinber baben (batten) 
0pielt; bie Bldbien finb (maren) erretet; id) babe 
(batte) meine dltrm geliebt ; er bat (batte) Unftnn 
^rrebet; bu bafl (battefl) due C^i^ane ^rrauMt; ibr 
babt (battet) im Sluffe ^ebabet; fte baben (batten) bie 
(Mlodr ^eldutet; bie Ainber baben (batten) ibr 3piei 
^eu(t ^erfiert; er bat (battr) an ber lure gelanftbt; 
bu baft (ballefl) ben Bater bc^runt. 

Exercise 4 (a). Tie Bdter. bie.lfcffel, bie ftpfel, 
bie Renflcr, bie (Sfel, bie Bruber. bie Cnfel, bie Bi'^el, 
bie ffieiter, bie Sdben, bie Beiltben, bie Adfe, bic edttel. 

(b). bic Ber^c, bie ^unbe, bie 3abre, bie Aeuntniffe, 
bif J&irfd»f, bie Bemanbtni^e, bie Bferbe, bie ^are, 
bie Aurbiffe, bie Uabfale, bie abenbe, bie Breife, bie 
SRcpfe, bie 8 lief e, bie <S4ul)C, bie «ptcfe (also 
€proffen2 bie ©ebdmniffe. 

(e). Tie jlrpe, bic ^dnfe, bie Abpfr, bie Btdutr, 
bie ^dnbr, bie Bdbne, bie iXMr, bir 8du9e, bie 8u4fe, 
bic Brufte, bie ®trcme, bie Blurfte, bie Aruge. 

(d) . Tie TuMer, bie Mdnbcr, bie Ainber, bie 
mditber, bir Bleiber, bie Atdnter, bic l!iebcr, bie Safer, 
bif Tcrfer, bie ©lieber, bie B)&rmer, bie (Shfpenftrr, 
bie Bclfer. 

(e) . Ta# ffipf, be# ffirfc#, bem ffiefe, bo# ffief, 
bie (Kcffe, ber ffi^e, ben ffipfen, bie ffipfe ; bo# ^o#, 
be# liefe#, bem Mcfe, bo# Me#, bie Mcfe, rer Mefe, ben 
Mofen, bie Mcfe ; bo# erni#, be# 4>inbemife#, bem 
4tnbetntfe, bo# ^inbemi#, bie ^inbemife, ber 4inber« 
ntfe, ben ^tn^nifen, bie ^tnbemtfe. 
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EIGHTEENTH CENTURY PROSE UTEBATURE 

3. In i^Hch dw Study of tiiia Period is contianed from Dr. Johnson 14 

to Adam Sadto. Spedinena of the Writinjrs of Borke and Gibbon 


By J. A. HAMMERTON 
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DB. SAMUXL J0RH80K 


Dr.JohMon. Samusl Johnson (b. 1700; 
d. 1784), pMt, essayist, dramatist, biographer, 
critic, novelist, lexicographer, and the great 
Cham" of English literature, cannot he con- 
sidered here in relation to his unrivalled position 
as a great and wise talker. There is only one way 
of realising Johnson *8 great- 
ness : by mastering Bos- 
weirs biography. As to 
his influence on prose liters- 
ture, Macaulay says : ** His 
constant practice of pad- 
ing out a sentence witli 
useless epithets til) it be- 
came as stiff as the bust of 
an exquisite ; his antitheti- 
cal forms of expression, con- 
stantly employed even where 
there is no opposition in 
the ideas expressed ; his 
big words wasted on little 
things ; his harsh inver- 
sions, so widely different 
from those graceful and 
easy inversions which give 
variety, spirit, and sweet- 
ness to the expression of 
our great old writers— all 
these peculiarities have been 
imitated by his admirers, 
and parodied by his assail- 
ants, till the public has 
become sick of the subject." 

Gibbon, the historian of 
Roman deciidence, lived to 
write ; Johnson, an infinitely 
rpenter man, wrote to live. 

To-day, Johnson’s “ laves 
of the Poets " are read 
more, perhaps, than any- 
thing he wrote, but not 
for the accuracy of their 
data or their infallibility 
of judgment. They dis- 
close to us not fine literary 
instinct so much as fine / 

human sympathy. His prose 
tale of " Rasselas, Firince 
of Abyssinia," written to 
defray the cost of his 
motif’s funeral, has been - 

npUy deKribed m » prone oum ooldmiith 

version of his poem on 
" The Vanity of Human Wishes." His great 
" Dictionary " was the first of its kind. It 
stands almost alone as the work of one 
man. Its value and influence have been 
great, and even to-day, except for its weak- 
on the side of etymology, a weakness 
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due to the fact that Johnson’s Latin learning 
was not approached by his knowledge of Anglo- 
Saxon, it is a standard book of reference. The 
ordinary reader should have some acquaintance 
with the “ Lives of the Poets," and ** RaHselas " 
he is not likely to miss. For the rest, to Imow 
this grand old character in 
Hosweirs biography is, as it 
a^as to love ** Aspasia," 
"a liberal education.^ 
OlivorGoldamith. The 
friendship between Steele 
and Addison was not greater 
than that between Johnson 
and Omveb Goldsmith 
(b. 1728; d. 1774). But 
no greater contrast could 
be imagined than that 
afforded by the writings of 
the two men. " In prose 
style, as in poetic," says 
Mr. Gosse, " it is noticeable 
that Goldsmith has little in 
common with his great con- 
temporaries, with their splen- 
did burst of rhetoric and 
Latin pomp of speech, but 
that he goes back to the 
perfect plainness and simple 
grace of the Queen Anne 
I men. He aims at a straight- 
I forward effect of pathos or 
of humour, acoompanicKl, as 
i a rule, with a colloquial 
! ease of expression, an ap- 
! |>arent absence of all effect 
[ or calculation." Goldsmith’s 
I prose approximates to that 
; of Addison. The Uyit ex- 
! amples of it are to lie found 
in his " ('itixen of the 
World ’’ and the " Vicar 
of Wakefield." The first- 
named work consists of a 
series of letters HUppom*i« 

I to have been written by a 
: Chinaman resident in l^n- 
I don, who was jotting down 
I his experiences for the bene- 
I fit of his friends in the Far 
East. The idea was not 
original, and it has sinc'c 
been imitated by innumer- 
able writers, but the delightful wit and humour 
of Goldsmith’s work have never been ex- 
celled. Ninety-eight of the letters appeared in 
the periodical called the " Public L^er " in 
1760. Twenty-five more were added when the 
letters were printed in volume form in 1762. 
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The ** Vicar of Wake6e1d«** GokUmith'e chief 
prone work, mtuit be considered in ite relation 
to the history of the English novel, which 
will form tm most important part of our 
future study. 

Hlatoriatta and Phlloaoplian. A number 
of historians, philosophers, theologians, and 
essayists must now be wmissod with the briefest 
possible mention : 

Anthony Ashubt Cooper, third Earl of 
Shaftesbury (b. I«71 ; d. 1713), wrote a volume 
entitled, ** Charactteristicks of Men, Manners, 
Opinions, Times,*’ the views expounded in which 
influenced tlie Hcottish philosopher Hutcheson, 
attracted attention on tlie Continent, and found 
reflection in Pope’s “ Essay on Man.” Henry 
Ht. John, first Viscount liolingbroke (b. 1678 ; 
d, 1751), occupied hiinsidf with that sidi^ of 
philosophy affected by Shaftesbury, but is In^tter 
known as a statesman. ClEomiE Berkeley, 
Bishop of Cloyno (b. 1685 ; d. 1753), was a man 
whose life apart from his writings is full of 
interest. As a philostiphor he aimed at the over- 
throw of materialism. He 
was an acute and original 
thinker, he |)ossc^sH(^d a stylo 
of great fonje and elegance, 
and he is one of our most 
ac;com}>lished wriU^rs of 
dialogue. Joseph Butler, 

Bishop of Durham (b. 1692: 
d. 1752), was the author of 
a work on the “Analogy of 
lieligion. Natural and lit*- 
veaUd, to the ( ’onst itution 
and Courses of Nat ure,” which 
won for him the name of 
“ The Bat^m of Thwlogy,” \ 
and remains a standard \ 
work in its own de|mrtment 
of inquiry. David Hume 
(b. 1711 ; d. 1776) was dis- 
tinguislud as an essayist, 
a philosopher, and a his* 

U»rian. Posstfssing wnnderful 
clearness of mental vision, 
liis style is marked by <*x* 
ctqitional lucidity. An opponent of popular 
govt^rnment, ht^ w*as yet the iirst of our wTiters 
to recognise the importance of the social and 
seitmtifie as w'ell as the constitutional and 
political factors in the making of history. His 
influence as a philosopher was not inconsiderable 
in Kcotland and Germany. The Rev. Wiluam 
HoBBRTBON(b. 1721 ; d. 1793) was a painstaking 
historian of “ Scotland,” “ Charles V./’ and 
“ America.” 

Gibbon** Great WorK, Edward Gibbon 
(b. 1737 : d. 1794) dedicated the best part of 
his life to the wTiting of his monumental history 
of “The Decline and Pali of the Roman 
Empire,” and has been described as the one 
historian of bis time “whom modem research 
baa neither set aside nor threatened to set 
aside.” The magnitude of hia subject “ is nobly 
sustained by the dignity of the treatment. The 
glowing imagination of the writer gives life and 
vigour to his rounded periods and to the stately 
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and pompons march of his narrative. Perhaps 
his most unique merit is his sopreme and almost 
epic power of moulding into a lucid unity a 
bewimring multitude of detaite. and giving life 
and sequence to the whole.” (We retra in this 
quotation from a competent critic his mror in 
“most unique.” Since unique means “without 
like,” it is incapable of degm. Anything that 
is “ unique ” cannot be so more or less. ) Gibbon’s 
great work, begun in 1768, was completed in 1788. 
The following brief passage, referring to the 
foundation of Gbnstantinople. illustrates some of 
ilie chief features of the historian’s style : 

“ The prospMt of beauty, of safety, and of 
wx*alth united in a single spot was sufficient to 
justify the choice of Constantine. But as some 
mixture of prodigy and fable has in every age 
Ix^n supposed to reflect a becomiim majesty on 
the orig'm of great cities, the Emperor was 
desirous of ascribing his resolution not so much to 
the uncertain counsels of human policy as to the 
eternal and infallible decrees of Divine wisdom. 
In one of his laws he had been careful to instruct 
posterity that in obedience 
to the commands of God he 
laid the everlasting founda- 
tions of Constantinople; and 
though he has not con* 
desc'onded to relate in what 
manner the celestial inspira- 
tion w'as communicated to 
his mind, the defect of his 
modest silence has been 
liU^rally supplied by the in- 
genuity of succeeding writers, 
who cfescribe the co-eternal 
vision w’hich apjieared to the 
fancy of Constantine as he 
slept within the walls of 
Byzantium.” 

’Hie Decline and Fall ” 
is one of the inevitable 
items in any list of “ l)ooks 
to read ” and while there 
may l»e many who will find 
its stately poise of phrase 
and procf'ssional style of 
narrative monotonous, it is difficult to understand 
h<»w any reader with a mexierate endowment of 
imagination can fail to obtain from its study 
a continuous delight. No man is well read, or 
thoroughly fumisluxl in his knowledge of one of 
the most momentous periods in the w'orkl’s 
history, w'ho has not gone through Gibbon’s 
great masterpiece at least once. 

Burke*a Command of Proae. Edmund 
Burke (b. 1729 ; d. 1797) was, like Botingbroke, 
a statesman and orator as well as an author. 
Matthew Arnold has described Burke as the 
greatest master of Ehiglish prose style that 
ever lived. Mr. Goese says : “ Notwithstand- 
ing all its magnifloenee, it appears to me 
that the prose of Burke lacks the variety, the 
delicacy, the modulated music of the very flnest 
wrritera. . , The greatest of English prose 

wrriters, wre may be sure, would be found to Mve 
some command over laughter and tears, but 
Bitfke has none. ... In short, the prose of 
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EDMUND BURKE 




Burke mUV be felt to be ibe finest expression of 
U particular phase of the eighteenth century 
mind—a phase from which all the coarse fibre of 
the Renaissance, to its very last filament, had 
been extracted, where all is civilised, earnest, 
competent, and refined, but where the imagina- 
tion is almost too completely under control.'' 
Apart from his speeches, Burke's principal prose 
works are : “A V'uidication of Natural Society,'’ 
written to ridicule Bolingbrokc's views on reli- 
gion ; an “ Inouiry into the Sublime and the 
Beautiful," and “ Reflections on the Revolu- 
tion in France" (1788). In the last-named 
work Burke set forth with much impr^^iveness 
his view that constitutional government « not 
revolution^ was the true remedy for the troubles 
of the French nation. Here is a striking extract : 

Specimen of BurKe'e Writing* "It 
It now sixteen or seventeen years since I saw 
the Queen of France, then the Dauphiness, 
at Versailles ; and surely never lighted on this 
orb, which she hardly seemed to touch, a more 
delightful vision, f saw' her just altovc the 
horizon, decorat ing and cheer- 
ing the elevated sphere she 
had just begun to move in — 
glittering like the morning 
star, full of life and splen- / 
dour and joy. Clh ! what a / 
revolution ! * And what a ^ 

heart must I have to eon- j| 

template without emotion ' 
that elevation and that fall! ; ^ ^ 

Little did I dream, when she ; 
addl'd titles of veneration to ‘ 
ihow of enthuHiastic. distant, 

resjM'Ctful love, that she i 

should ever hi* obliged to ^ 

iurry the sharp antidot4‘ j 

against disgraiu* eoncealiKl 
in that Ixisoni. Little did 1 
dri'am that I should have 
lived to see such disaHters 
fallen U{K)n her in a nation 
of gallant men, in a nation of 
men of honour and of cava- edwabd 

liers. I thought ten thousand 
swords must have leaped from their scabbards 
to avenge even a look that threatened her with 
insult. But the age of chivalry is gone. That of 
sophisters, e<;onomists, and calculators has muc- 
CH'oded, and the glory of Europe is extinguished 
for ever. Never, never more shall we behold that 
generous loyalty to rank and sex, that proud 
sulmiission, that dignified obedience, that sub- 
ordination of the heart which kept alive, even 
in servitude itself, the spirit of an exalted freedom. 
The unbought grace of life, the chief defence of 
nations, the nurse of manly sentiment and heroic 
enterprise, is gone ! It is gone, that sensibility* 
of prmciple, that chastity of honour, which felt 
a stain uke a wound, which inspired courage 
whilst it mitigated ferocity, which ennobM 
whatever it touched, and unwr which vice itself 
lost half its evil by losing all its grossness." 
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Importance of Studyinf BurRe. Of all 

the eighteenth century writers, perhaps Burke 
is the one whom the student can least afford 
to palter with. De Qiiincey, who was no hasty 
eulo^st, considered him the supreme writer of 
his time. Whether that judgment can be entirely 
justified, it is not easy to show*, unless we could 
enter at much greater detail into c^omparisons 
between Burke and his contemporaries ; but the 
fact remains that for much that makes for true 
cltizenNhip as W'cll as for the literary graces 
the student must have recourse to the works of 
Edmund Burke — his spei'ches not less than his 
Writings. He helps us marvellously to a clear 
understanding of the public life of our country', 
though he may not always convince us. Indeed, 
his purpose w'a^ not to iienuifwlc and convince so 
much as to expound, in the most logical and 
reasonable manner of which he was capable, 
his own conclusions; and by our olsierving the 
process of his mind, we also acquin*, in our 
own vary'ing capacities, something of the orderly 
command of ideas and facts of which he was so 
able an exponent. We must 
not bt) content w’ith knowing 
Burke in " The Sublime ana 
the Beautiful " ; his " Re- 
flections on the Revolution 
in France," though far less 
, known t o the ordinary rt*ader , 

is even more worthy of study, 

\ and his Hpof^cluni present a rich 
field whence we may glean 
knowlcxlgcof life and wisdom. 

£ Horace Walpole and 

0 ' Adam Smith. Horacb 

ET Walpolr, fourth Earl of 

f / Orford (b. 1717: d. 1707), 

/ up a private presM. whencte 
/ he isNued “ \ Catalogue of 
/ Koyal and Noble Authors." 

also wTote " AnecdoU^s of 
Painting in England," a 
tragedy, " The Mysterious 
Mother," and a Vomance 
OIBBON entitled, " The Castle of 

Otranto." Ho loft nearly 
3,000 letters and a “ History of the Lost Ten 
Years of the Reign of George II." Byron 
descriVied Walpole os the “father of the first 
romance and the last tragedy in our language," 
an absurd piece of hyjK^rUde. WalfMile, however, 
posscTSsr^l a brilliant style, w'hich will long serve 
to kwqi his works alive and render his letters 
readable indc'pemdentiy of their historieal value. 

Adam Smith (h. 1723 ; d. 1790) wroto a work 
entitled " The Wealth of Nations," which ori- 
ginated the study of " political economy " as a 
distinct branch of mnence, inspired a world-wide 
interest in the sources of wealth, and was respon- 
sible for the rise of the theory of Free Trade. 
" The Wealth of Natiom " is a book that may still 
be studied with pleasure and profit. It affords an 
example of the way in which a ^ dry " subject mav 
be treated so os to appeal to the popular mtncL 
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THE PRINCESS GOWN 
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Dooble-hreasted Coat— oontiuued. Making: and Puttini: on the 

TAlUmiM 

Collar. Sleevea. Drafting: * Princess Gown. Materials Required 




By Mrs. W. H. SMITH and AZfiLINE LEWIS 


The Outelde Collar. Thw mnfti be cut 
} in. longer and 1 in. wider than the pattern, 
no an to get the eame well under, and nueo give 
autficient acope for the curl given to the initide 
collar bv the padding Rtitchea. It in generally 
cut without a Ream, and the pattern muRt be 
placed acroM the material — i.e., with the weft 
of the cloth (not on the biaa, a-) the inaide 
collar), otherwiae. ahould there be any pattern on 
the material, the efTtv^t would m far from 
aatiafactory. 

llefore putting on the o*:(Hido collar fold the 
cloth, place the pattern on, chalk-mark the 
centre-back, the crciiFc row, and round the collar. 
Having done thia, remove the pattern, op<m the 
collar on the table, vrrong aide uppermoat, with 
the atand towarda the worker, alightly damp 
the creaae-row, and preaa the atand bac'.k until 
it liea flat on the fall ; ahrink the creaae-edge 
and well atretch the atand. 'fhe fall alao muat 
l>e atretched, ho aa to give plenty of leaf edge — 
i.e., length from centre-bac^k to end of fcmlar; 
if thia ia not attendiKl to the ahrinking and 
atret'Ching will have failed in their object. On 
no account muat the creaae-n>w W atretched. 

Now place the cloth on the table right aide 
uppermoat ; place the collar on the cloth, 
canvaa uppermoat, centre aeam to the fold of 
cloth, and the creaae-rowa together ; run a 
thread through the latter to hold the collar and 
cloth together, turn the collar over and pare 
ho cloth aw*ay to wdthin i in. of edge of fall 
and enda (noi the stand). 

Place the edge of cloth to edge of collar and 
baato thickly from end to end, well fulling the 
clot h on at (M)th enda II in. each aide of c'f>mer. 
and easing it along the edge of fall. Now 
stitch the edge from end to end close to edge, 
with the fulneaa underneath juat escaping the 
canvaa when stitching. Remove all the hating 
atitches from the aeam and creaae-row , tiu*n the 
cloth over, work the corners out evenly ,* baste 
round the e^e, working the aeam back under 
so that it will not show on the right side, put a 
few hasting stitches across the comers, with the 

S oint of comer rolled over the Anger while so 
oing, and pressing the cloth towards the point ; 
baste through the centre, still pressing a little 
cloth towrards the edge of fall. 

Now run another thread through the crease- 
row of cloth and collar together, beginning 
and terminating 4 in. from each end. If the 
cloth is of a ravelly nature, it must be turned 
up and felled to the canvas, but if a good Arm 
make, such as Melton, the edge can be left raw. 

Sewing on the Collar. Place the coat 
on the knee right side uppermoat ; aeoure 
the oantra of oolbur to the centre of back, and 
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crease-row of collar to crcaae-row of lapel ; 
basic the collar to the coat, beginning at the 
right hand, keeping it rather tight till the creaae- 
row is reached, and long — cased wdl, in the 
hollow of neck or gorge, and slightly easy from 
thence to the centre. 

The other side of collar must be basted in the 
same way. Fell to the coat, holding this well 
over <ho hand; and having done so turn the 
coat over. 

B<dore felling the collar-facing to coat, serge 
the canvaa and lining to the seam. Thia acts 
aa a atay to the collar and keepa it firm and in ita 
proper poaition ; if thia ia not done the collar 
will not be a aucceaa. 

BMting the Edges together. Now 

turn in the edge of collar from the end to a 
little beyond the break, f»r crease, and baste ; 
then treat the facing the same. Now baste the 
edges close together. Take a No. 7 or 8 needle 
and fine ailk and draw the edgea together 
with what ia called the drawing-atit^, as 
described in Boy's TAii/)RiNa. This must be 
done with great care, the object being to hide 
the atitchea. Turn in the remainder of collar 
to the ahoulder aeam, which ahould be notched 
and cut away to w'ithin | in. ; fell till the 
ahoulder ia rea^^hed ; tack the edige of collar at 
tlu^ back acroas the aeam. 

Work the left aide of collar the aame aa the 
right. Now turn in the lining and fell to the 
c<niar, then take a needle and ailk and stitch 
finely | in. below the crease right through the 
collar, starting 1 in. beyond the break, and 
terminating 1 in. from the break at the other side. 

Having sewn the collar on satisfactorily, 
machine the edge to match the front of coat ; 
remove the basting, and press. 

A duplex hoard ia almost a necessity ; how- 
ever, if this ia not obtainable the next h^t thing 
ia the oressing pad already described. Well 
press the inside of collar and lapels over a 
^mp, clean cloth, which must be wrung prac- 
tically dry ; the edges of fremte should be pressed 
on the wrong side on a bare board. 

There are two ways of putting on a collar — 
the one is to seam it on, tne other to fell ; the 
latter, which w'e have given, is preferable, as it 
gives the thinnest and neatest finish. 

The Sleeve. Baste and stitch the fore- 
arm seam, remove the basting, notch the seams 
three or four times in the hollow of the arm, 
open and press. 

For the cud. out a piece of very fine canvas 

in. deep and wide enough to go right across 
the bottom of sleeve ; this is to give firmness 
to the cuff and act as a stay for the buttons and 
buttonholes. Place the canvas on the sleeve 







1 in. b^w the tlireMl*mAflDi of tkeve-hAad, 
bnste in ^Ition, ran n thread along the depth 
of ouff, i.e,f 4 in. from the tum-uo. If the 
inlay hoe not been left on the anoer port, a 
piece of cloth 1 in. wide moat be eeamea on to 
take its place. If it is a thick material it should 
be stoated [see Boys' Taiuuuko]. But if 
inclined to raYol it must be notched | in. above 
the thread-marks of cuff, and the edges of both 
canvas and material turned in together. If 
of a firm, close moke, the edges need not be 
turned in. 

Now join a piece of 
cloth« 2 in. wide and 
2^ in. long, on the 
buttonhole side and 
press the seam ; this 
must be done cm the 
buttonholes side 
whether the material 
is ravelly or not. 

Turn the facing in 
I in. inside the thread- 
mariu, turn up the bottom 
to thread-marks, and baste 
two or three times, holding 
the cuff over the hand. 

Be very careful over the 
corner on the buttonholes side, as the sharp 
angle at that point should be worked in 
with the needle to give a rounded anpearanoe. 
Baste the edge, then turn in the tacings on 
button stand in. from the edge ; make the 
point neat, and baste. Secure firmly the edge 
of turn-up to canvas, and fell both edges 
neatly ; remove the basting, but not the 
serging, and give a good press to make the 
edges os thin os possible. 

Machine the cuff, storting at the bottom 
on button side ; stitch close to the edge, then 
along the thread-mark of ouff, down the button- 
hole side, close to the edge, and back again 
} in. from the first row, keeping 
the comers quite square, and 
terminating at the top of cuff at 
the back seam [66]. 

Space the buttonholes and 
work them (three will be 
sufficient) ; they should be 1 in. 
apart, the first one being 1 in. 
from the bottom ; work them 
according to directions ^ven in 
the Boys* Tailobiho section. 

Now place the edge of button- 
holes sm close to the thread- 
marks on under part ; mark 
through the eyes with chalk for 
the position of buttons, and put 
a Uuread-mark in wh. Place 
the edge of buttonholes side on 
the threod-morkB of button side, with the 
buttons quite even ; the machining should 
meet at w top of cuff if it has b^ done 
evenly. Baste the seam, from the bottom to 
the top, and stitch ; remove the basting, open 
and preos [66]. 

Litfcisfcga. Xhe lining must be cut from the 
same pattern os the cloth, allowing } in. extra on 
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the top of both parts ; be sure and leave the some 
amount of inlays on hind port of top sleeve, 
and out the bottom 1 in. morter ; mte the 
seams and stitch them, leaving the back seam 
open for the cuffs. 

Now insert the lining. Both sleeve and 
lining must be inside out. Place the sleeve 
on the table, under • arm uppermost ; place 
the lining on, under-arm to unw-arm, leaving 
the lining } in. above the top of sleeve ; baste 
to the seams on both sides, beginning 3| in. 

from the top. and 
keeping the lining 
very easy ; place the 
hand through the top 
of lining, take hold 
of the lM)ttom of 
sleeve, and draw 
through. Smooth 
the lining, notch it 
at the top of ouff, 
in. : turn in the 
idges all round, taking 
<*are that it escapes the 
btittonholoH by | in. ; 
biuite the sIcH^ve, and fell 
neatly to cuff. 

Preoalng. Place the 
narrow end of slecvo- board in the sleeve and 
well press the ruff ; now turn the sleeve, 
and it is ready to insert in the coat. Turn 
the lining back from the top, to keep it 
out of the way while basting in the sleeve. 
Take the coat and out away any siiperfiuous 
canvas there may lie from the armhole, secure 
a narrow linen stay to the back of armhole, as 
from J* to 1 in. beyond I, bolding the stay 
rather tight at that part. Secure the lining 
to the armhole, and thread-mark the turning — 
t.e., I in. from the edge of cloth. 

Inserting the Sleeve. Secure the book 
seam to the back pitch (J**), and the front 
seam to the front pitch, which 
is generally 9 in. up from bust- 
lino on armhole curve ; baste 
the sleeve from the back pitch 
to the forearm pitch, easing it 
under the arm, and slightly 
easing it 2 in. above the front 
pitch. 

We must now arrange the 
pleats. There should be a box- 
pleat in the centre of top, t.«., 
the centre of pleat should be on 
a lino with shoulder seam. Two 
pleats are arranged at the back 
of box-pleat, and three in the 
front, all in a downward direc- 
tion. The fold of the last pleat 
should be on and the bottom 
one on fore part 2 in. above the front pitch of 
sleeve. Two pleats only can be put in the 
fore part, if desired, instead of three. 

Now baste the top of sleeve to armhole, and 
either machine or stitch by hand ; remove 
the basting and press the seam open on the 
edge of aduplex botad, very slightly damping 
the seam first, and pressing with a very narrow 
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iron. If n nnitow onr ii not nrniUblr. %m tli« 

K int only of « Hot iron. Hfvgr tb« toriiad- 
ck MNMn to thr lining ; cut n pincr of c*iiv«a 
( the fthapr of n drcM-pTMcrTer) the Irnigtk from 
lirut to Uni 2 in. to 3 in. deep in thr 

ctmiro — ibin in to make the bend of the 
iitMid out nicety '"‘•erge the cmnvm» to the ncam. 
Unving the rounded part free. Now pleat the 
top of lining to match the top of aleeve. and fell 
to the lining of coal . 

On no account muM the uleeve lining lie a 
tight one. 

If the matiTial m thin the ranvae or tiiiiHttn 
can lie pUated in with the rWith If the former 
in ti«cd It munt lie very fine. 

Hew the hutfone <m the etifl* 
m d(*arrtbed in IIoyh' TaimiRIno ; 
aticL hnalty, the hanger, whk'h 
laat can lie either of the aaine 
lining aM coat or a woven one. 

If the former, if muat U* miwle 
and ar'wn on ae diriH'!e<f for Skirt 
in Dkrhmmakino. 

fioth ulei'vei* lire, of roiiriM*, 
made and inm^rted in tin* aaine 
wav. 

Th« Frlnenno Gown. The 

two «lyle« which are at premmt 
atriving for pre ennmuK'i' in the 
world of drcMi are the I^'uici'im* 
and the Km|ttre. and of the 
two the former w a<HHirfie<l 
Ibi^reater favour 
Tnerr are vartoua reamitiN 
for thia, a«. though neither 
M auited to any hut giMid 
flgufea. the Prineewii gown 
I* more adapted to cveryitay 
mr than the Kmpire mode, 
and dotw not mean any 
alteration of wa»*t 
line. W'e have there* 
fore aelected thia for 
iiiatniction in our next 
Iraaon. 

Monouromoato. 

Neck. U in. ; top of 
<H»llar. 13 in. ; h^k. 

IH in. ; cbiwt. 34 in. ; 
waiat, 24 iu. : nai^ 

Ui waiat. 21 in Front length. 42 in from 
waiat ; aide piece. 43 in. SectUKl aide |Hec«% 

44 in. ; hark. 43 in : alee%*e from centre t&ck 
to elbow. 2t> in. ; elbow to wriat. Hi in. Working 
arnle lialf cheat. 17 in. ; i>in. lummga are alkiw^ 
on all aeama. 

Dmillni. For the ayatem, atw 6i. |Mkge IH4l. 
Two Urge abeeta of paper are rH|uiml. abo a 
loM rule or bbnd Uth. and an ineh tape. 

Firat aqtiare the Iknra A. B. C, D and R, aa 
in mtnoua dialt (tT). 

I) to I, II in. ; draw bne from A Ibrough 1 to 
K ; 1 to 2. I{ in. ; make 3 in the centre of back 
iiiieaiidC*; and I.J in. to the left of 3. 

C* to I. 1| in.; F to I*. II in. HaUe J 1 in. 
and eonneei to ahoulder ; ta in the eenire ; 
rnako a dot I in. to the right of ^*.to K. 

4 in. Raiie M* i in., connect to M* 



oRAfTiNii rtiR raiRcRsii oow'k 


Draw front ahoulder line, make M*' in the 
centre, f 'urve the armhole from O to K. M*toP. 
the length from nape to waiat. omitting the 
liack nec'k Icwa J in., i.r.. two aeama (aa from 
A to A*'). Thia ahould not be omitt^ aa it 
determinea the waiat, and ia a moat important 
meaiiurement. Draw waiat line from 1 to P. 

SiDR Piicm 2 to r>, U in. ; 5 to 6, 24 in. ; 
ft to 7. 14 in. ; 7 to B. 21 in. ; B to 9, I 4 in. 
liraw line from 2 through 4 to J** ; from 5 
through X J in. to the right of J**, and 6 to C*. 

< 'iiriic from 7 through C’ * to K ; from 8, J in. 
to the kdt of I and from 9 to I*. 

Dart Make l(t in the centre of 9 and P. 

Mcaaurc the waiat aa in previoua 
bamm. and put the amount left 
<»v«*r in one dart ; in thia caae it 
la 2] in. Make II If in. to the 
k fl of 10. and 12 li in. to the 
right. Now make a dot 1 4 in. to 
thi* left of (m. l>raw a line from 
the dot through JO to the 
liottoni of garment. (Turve 
from 11 and 12 to w'ithin 
2 in. of buat line, and alightly 
<*iirve from thence to M*’. 

Skirt or Kobe. Make 
dota in the centre of 6 and 7. 
and H and 9. Square down 
from the centre of dart and 
i^ach dot. and make dota 
on the aeat line. Make 
dota J in. to the left and 
right of centre dart and 
curve upwarda from the 
doiH to 11 and 12. 

13 ia I in. to the 
right of next dot on 
wat line ; 14, II in. 
to the left ; 15. J in. 
to the right of next ; 
16. I in to the left. 

Squan* down from 
centre of 2 and 5 to 
line; make dot, 
place 17 and 18 1 in. to 
right and left of name. 
Make a dot 4 in. to the 
left of K. Curve from 
14 to 9. 13 to 8. 15 to 6. 

^ l>raw linea fn>m 18 to 5 and 17 to 2. 
PtoP\42in. ; II- and 12* are 4 in. 


and 16 to 

Frojtt 

to the left and right of centre of dart. Connect 
theae to the dart on acat line. Place the ruler on 
0 a^ 14, draw a line to the bottom of garment. 

Now take an inch tape and meaituie from 9, 
round the curve through 14, and make 14* 1 in. 
kmgt'r than front, i.r,, 43 In. Draw lino from 
U* to Pv 

rBDRE Amu. PUoe the ruler on 9 and 13, 
draw line to the bottom. 8 to 13* i» the same 
length as from 9 to 14* (43 m.>. 

PUce the ruler on 7 and 16, draw hne to the 
bottom : meaaure from 7. and make 16* I in, 
longer than from 8 to 13* (44 in.). Conneei 
13 to 16*. 

Side Pim?R. Place the ruler in the centre of 
6 and 7. with the edge rtating on 15 : ^aw hne 



to the bottom* make 15* the tuune kmgth aa 7 to 
16* (44 in.). 

Plime the ruler on 5 and IH, draw line to 
bottom, make 18* 4*5 in. ; connect 18* to 15*, 
Back. Place the ruler on 2 and 17. make 
17* 45 in. Place ruler on 1 and the dot to left of 
£ ; make £ * 45 in. Draw line from 
E* to 17*. ^ 

For sleeve draft* see S8* page 1842. } 

If the material is not w'ide fmough A 
to cut the fronts without joins* 3 in. /W . 


can be taken off the gore ^adually I 

to seat line. If this is oone, thV I TT 

3 in. must be divided and put on \ |\l 

the left side of the two gores, and \ I \l 

taken gradually to seat line Iset* /'***\i^ 

broken lines]. / 

Mnterinia Required. 4) yd. of / 

54- in. materia! will be n^quin^, <ir / / \ 

8 yd. singk* w'idth* and the same / / \ 

quantity of lining ; j yd. of the / j \ 

finest In^nch canvas (it must on no ' / \ 

account be a heavy make) ; l(t Htri|is ' 
of whalel>om' (not comisisition), * •' 

Hj in. long, or according to Icngtli 
n‘qiiiri*d* for button and buttonhr>k\ or 12 for 
ed^ to «*dge fastenings ; } yd. linen. 

Tract* and cut out the linings the same as 
material* but | in. extra must be alktuTd on the 
turnings. 

The MaKinf. Before Iteginning to make 
the robe the reader should turn to Laoiks’ 
TailoRINU* page IH40 etc.* as, with a few' 
exceptions, which wc sliall give, the making, 
pressing, and shrinking will In* practi<*ally the 
same as in the ladies' tight titting jac'ket. 

Take the k'ft fon* |>art, Imste the dart doan 
from M* to II* and 12*. When stitching. k€»ep 
I in. outside 11 and 12. 
and taper to a p^iint at - 

the top ; begin to stitch 
from Attorn. 

(Tut thniugh the dart, 
notch it on both sick^s ^ 
at the top to make it lie 
flat, and pare the ck>th 
mwmy ] in. fre^m the* 


is 7 to ff»n* parts tittiiig well ; to guani against this part 
of the wiHPk lieing a failure, the instrucuoiis 
ine to which folkiw should be strictly carried out, 
5*. First preiNbit* the canvas — i.f., shrink it as 
make in |>n*vious kwmui ; cut it crosswise by folding 
left of at opiHwite comers and (*utting through the 
fokl. 

Now cut it for the fore tiari, as 
»n^h’at<'d in 68 . Trai*e the dart, 
A W'.lja 11 1 and cut away to within j in on 

1 either sidt*. It is not ntH*esaary to 

iL Jl 1 stitch the dart ; all that is rt*qutnHl 
: W JR il 1 is that one e<lgt* shall overlap the 

I (\m Iffl I I *^**^***'^* ***** thickly 

1 1 fit' J 1 siTgtHl tcigi'tlier. 

\ |*ermit 

A I «*cigt*s overlapping without 

~ 1 causing a fold in the canvas. 

\ \ i .Now place the canvas on the table, 

j I \ lay the fore part on the top with 

j I j the darts together evenly ; baste 

I I I doum the (*<«ntrt« of dart from the 

* * wamt to the iNittom, th«*n from the 

i.r.rr fork vaht or the shmikler 

liasU* all round, kf*<*ptiig the 


Open and pnws the 

dart on a liare board. Now preaa the top of aws 
dart on the pressing pad [66|, wrong side upper- prci 
moat, and with a damp cloth over l*re«a from lie f 
the side, front, and shoulder in towards the top the 
of dart, to give a rounded appearance and U> V 
form a reoeptacle for bust. the 

It is most important that the canvss should be |66] 
basted in with great care, so as to ensure the Icwm 

Cerniinued 


canvas easy both in k*ngth and width, tkarttcu- 
larly aenso* the chest ; this shotikl U* clone hy 
holding the fore |>art over the kn*N* whifc 
hasting. 17ie darts must lie Hi*<*iir«*d together, 
hut the Htiteh<*s shotiUl not show on the right 
side. 

Tha Hair Cloth* 'Hie hair cloth must 
also U* on the hias, cut the same sha|N* as canvas 
hut smaller - that is. it must Is* I in. clear of Uir 
f*dgt* all round and 1] in. above the waist. 
It must Ik* well hast4*d to the eativas only as 
the stitches will remain in. and have a strip 
of linen plac’itl over the «*dges ns has Uvn already 
ck*seriU*d. 'Ilie dart 
must ts* treabnl in the 


canvas. 

A round f>atJ of war!- 
ding 4 in. in diameter 
must now Ik* |ireparr)d 
' ’ for the top of each dart 

in this manner It must 
rRWisu«o ran ^ ^^»***k in th» 

centre, and thinned 
away towards tltc edge's as ev4*nly as poasihle, to 
prcvf*nt ridgvw show'ing through ; it should then 
Ijc stitrhcKl round and round from the centre t4> 
the edge to keep in |KNiittoo [66]. 

Well hast4* the iiad, t4i the canvaa only, placing 
the centre of fiarl to the fjcntrc <if top of dart 
[66]. Proceed with the fore part as in previoui 
lesson. 
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cmvpie to radmnt heat, arrorU a mat deal oi 
the radh^km. The reader who is mtereAted m 
thn eubject miist tium to the dwciiiekMi of 
radfam and radio-activity in the couree on 
chenustry, iinoe we now know that the radio- 
activity of the oarih'i crust m sufl^ient to 
oompeimte completely for the amount of heat 
whk^ it cottitaatly loeee by radiation. 

Tho Conductioa of Hoot. Of the con- 
vection of heat we need «ay no more than has 
already been said ; but the conduction of heat 
is a much more important matter. Wc arc all 
familiar, in the first place, with the fact that 
the thermal conductivity of different substances 
varies within wide limits, metals being canspicu- 
ous instances of good condactors ; while most 
products of living matter, such as wool and bone 
and wood, conduct heat very badlv. But metals 
themselves vary in this respect. We have noted 
elsewhere, for instance, that copper and sU%*er 
are exceptionally good conductors of heat, as 
also of electricity. It is obviously nt^essar^ to 
invent a stsndard by means of which wt may 
readily express the themud rfindu^tit^y of a 
substance. This, then, is defined as the number 
of thermal units which are conduct4«d per unit 
of time per unit of surface through a slab of 
unit thickness, the sides of whk*h differ in tem- 
perature by one degree. We cannot here wait 
to discuss the varkius experimental methods 
by which the relative thmnal conductivity of 
different substances may be estimated. 

Tti« RmuIIs of Dlfforlni Conduct* 
ivlty. But, at least, we must sfjare space to 
note some of the roost obvious consequences of 
the wide differences that obtain In^twecn varimis 
substances in nwpect of thermal c'onductivity. 
The rowt important of these rcwults »ro tho^e 
which a'ffect the bodies of warm-blooded animals. 
Nearly all such animals arc covered with a i'oat 
made of one kind or another of non-conducting 
substance. Feathers are of tome value in this 
connection, hair of greater value, wool more 
valuable still, and fur most valuable of all. It is 
needless to say how animals in various regions of 
the world are adapted in these respects. 

Man is conspicuous among warm-blocjded aoi- 
mab in being naked, and nnds it necessary to 
cover himself with substances having a very low 
thermal conductivity. The most valuable of these 
are all derived from the non-conducting coats of 
other animals. We speak of warm and cool 
clothing, hut the reeder is well aware that, 
acoordinji to t^ Lsws of Temperature [see page 
15ff3], all bodies tend to become equi^ not in 
amount of beat, but in beat level. Thus all the 
various kinds of clothing ere, in gencNral, of the 
same temperature. What we call wann clothing 
ii merely that which has a low tbannai conduc- 
tivity, or is a bad conductor ; while cool clothmg 
ii that which has a higher thermal conductivity, 
or is a better condnetor. In this connection it 
must be noted that an important part is played 
by the air which our clothmf confines. Loose 
dotliing is fer warmer and in every way better 
Umn tm% dothing of the same wei^t and 
materiaT means of loose elothiim we are 
eovifed with numy broken tayers of abr— air 


which soon comes to have the same temperature 
SB the body, and which also lends to be saturated 
with water vapour. 8uch air must thus neoee* 
sarily lend to arrest radiat ion and evaporation-— 
two of the most import mt moans hy which the 
body tends to be co<tlcd. 

Th# SAfaty Lamp, Everyone who has 
spent even an hour in a laboratory* must ho 
familiar with tho experiment of controlling a 
flame — such as the flame of a Bunsen humor — 
by means of s sheet of wire gauie. Such gsuie 
may he math) to confine the flame lionesth itself ; 
while, on the other hand, if the gsuxe l*c heW an 
inch or two above the burner before the gas is 
ignited, the gas can l»c made to Inirn alwvr the 
muse, but the flame will not spread beneath ii. 
The obvious explanation of this is that the roeUt 
of the gauze is a good eonduettir, and so rapitlly 
cafTH»s away the heat iiroduoed that I ho tem|>era- 
turc on the far side from the flame (whichever 
that \w) is not high enough for the oomluistion of 
the gas. This fai't is utilised in the famtnis safety 
twp invented by Sir Humphry Davy. This is 
simply an oil lamp surroumied by a cylinder of 
win* gaim*. If chmiI gas he present in the air of 
the mine, it will burn when raised to an adequate 
temperature by means of the flame of the lamp ; 
but the gauze will on* vent the flame fmm 
spreading lieyond it. while the harmlf*Ms Iniming 
of thf* coal gas affords an important warning to 
the min«*r. 

Huut anil WorB. Wc must now |>ass to 
i*onsidcr what is. in some resja*cts, thi* imist im- 
portant aspei't of the scii*nce of heat. WV are 
already agreed that heat is not a material thing, 
not a fluid, or a phtttgiMim, but a mode t»f mo- 
tion —a form of energy convertible into any other 
form of energy, as in an engine nr an animal 
liody. In many ways wc can produce heat by 
doing work, as in every kind of machine, or as 
in the case of a savage who lights a fire by nibbing 
two pieces of dry wcknI together. Now the ques- 
tmn arises whether then* is a definite amount of 
beat tliat corresponds to any particular amount 
of work dime ; and the answer is that such a 
definite and necessary n*lation does exist. The 
famous name in this (*onnoction is that of Joule, 
of Manchester, and his work is shout (U) years 
old. 

The meehanital eauimUni o/ keet is now fre- 
quently representau by the letter J. and this 
has been variously estimated since the time of 
Joule. We may say that the mechanical equiva- 
lent of one British unit of heat (the amount of 
beat which can raise one pound of water from 
60^ to ar F.) IS 77H foot-pounds. The esUblisb- 
ment of this eoui valent— or, rather, the establish- 
ment of the feci that there is an equivalent- 
leads to the foundation of the science which 
is now known as fkrrmodyeamirs, and which 
deals with the relations bet w een heat and kinetic 
eoem. It m largely the study of this science 
which has led to the establishi^t of the gr^t 
principle of the conservation of energy, which 
we must shortly consider. 

Lmwn of Tliwrmndyttnmlcn. In accord- 
ance with this principle* what is known as the 
frMimeeftkermodi ^mr eeUdmthMtkemmemmt 
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heat emhti in doing •§itmmHmiitol woHt--- 

Mmmiiiir tiMt tb» Wm wwto iinjniinir li 
U» tonwHon of Im t I ftomtoid; 

KamiL liulfc Iftll dSNilMMlAkli^ Mi Ml* 

SSSjiIwm^ itrtrf^ iffy 

itw j ^Mm tilMM M i hm mad wwAl BoUrm 
fimttd km ^ i B i m ma dpm BAm mi, tim ii 
t4»obla«MdfiWillib«qiiivilim h0U 

•adwoHi; Imi to ii we mit «dd * ieoiMl Iom 
pf ihimoi §n pmk$g wfrieh iUtet, m we olreody 
know, thol kaoi eoimot ptm from m body ot » 
lower tomperoltife to one ot ft bii^ar. Hence, we 
hftee ft new iignidoftiiee for tempermtvre or heftt 
level You moy beve befti enou^ ftnd to spare, 
but unleiiii you have a balance of temperature in 
voor favour, vou wilt never get any work out of 
It. Tbue, wbile the firet law of UiermodynaiiiU!fi 
eftpreeMM the ootMier>*ation, equivaktioe, and mn- 
vertlbihty of enei^, the eeeond law exiirefiaoN 
what we call the doctrine of the amuability 
of m€ryif. Tlua second law (as well aa the Hmt, 
in some amall mcMiaurr) we owe to the jM*niUH of 
Ii4trd Kelvin* formerly Sir William ThomMoti 
The y^ra iMAt and INA2 aaw his contrilnition tii 
the Koval Society of Kdintairgh of the two 
rlaaaicai memoira in W'htch the actence of thermo- 
dynamhw ia put ufain a firm hiundation. 

Lord Kolwla. At this |)oint we canmit 
do better than nuole fniro Ih, J. T. Mem. 
whcMc ** History <if Kuroia'an lliought in the 
Nineteenth Ontury ia the moat valuuhte work 
of ita kind in any language. He aa\*a : “It 
waa ThomiKin who Hrat clearly aaw that the 
axiom of the imfaaiaihtlity of a |M<r|M*tual motion 
would Iw infringed if the firat law of thermo- 
dynamiiw - the mdiaitmctiliilttv of energy' * wan 
aec'epbai without the mhhiiiJ. For jiractieal 
use. for doing work, it ia not aiiffirient that 
energy Iw not kiat ; it muat la* nvailattic — get-at- 
able. Knergy may l>e in a conditiiai in which it 
ia uat^lctta- -hidden away— and to bring it forth 
attain iiiav l*e for iia either imiaiaaiblc (if it Im* 
diaaipated). or may rfM|uin» an exfienditurf* of 
work--».r,, of energy- bi do ao.” Hut to thia 
we muat return aftr*r wt have diatniaaed 
the great generaliaation of the (Hinm^r^ation «»f 
enerffv. to which the lirat law of thermfKly'nnmica 
alTiiraa auch signal support. 

Tlift Cottftwrwntlon of Enorfy. Tlie 
doctrine of the conservation of energy haa well 
been deacribed as the greaCeat of all exact general- 
iaations. The idea is far older than ita |)n»of. 
Indeed, the philoaouher Thahw, as long ago aa 
60l> years Iwdore (iirist, said- -or, at least, la 
reported to have said: Kx nikiit> niJkH 

mim nothing, nothing is made." This, how- 
ever. is only one-half of the doctrine, being the 
other half to that which is alone expreased by the 
usual name of the doctrine. (>n the one hand, 
the doctrine denies declaring Uiat 

energy ia pmuatent and conserved ; and, on 
the other himd — aa in the aaying we have uuoted 
— it deiuea freefiaii. Tbw two denials are 
•t|Uftl^ osftcfktial and complementary parts of 
Hit dMtrine. 

Now, the readiw who remembers our dtaeuasion 
of Kowtoo'a laws of molkm cftanot but obaerre 


boir ommiftlmit Hhmm bum ftiw wiHi Hie doctrine 
of Hm of migy*^ Mb mm 

VmtMmmtgf. VmiwAmmnsy wmibHiodueed 
Inr Ib of bit oeiiinty^ 

bni Urn idea lAbb b eomiv* ^ or lew 
pw ftt nt $0 Ibe of Hemion hbi** 
•elff ftndlxNNl KMtrb end tbe bio Pwfe w or 
Tab bftvo dbowa In addition Hud Newien waa 
on the very verge of iwoogniaing oompbtely and 
formulating the awdeni dootme of the ocm* 
•erration of energy. KoUbiy, wo awy reaxind 
the reader of the eimpb esproaskm of hie third 
bw, llwtaefMmiiadreacfjoaareegiialafuf o|ipoaiie. 

Fnrpntuml lintion. The bws of thermo* 
dynamioa toaoh that while energy is ahraya ocm- 
aerve^ it ia capable of endleaa and indefinite 
traaaformationa — aa, for instance, from boat 
into work or vice vend. Now all the workers — 
French, German, and Engliab — whose labours 
went to consolidate the science of thermo- 
dynamics used language which waa incompatible 
with the old idea commonly known as perpetual 
nudion. The phrase is an unfortunate one, since 
the universe must in all probability be regarded 
as itself a perpetual motion machine ; but by 
the impossibility of perpetual motion is really 
meant not a denial of Newton's first law of mo- 
tion ->lhat is to say, the doctrine that all motion 
is |s*rpetual until fortfc interferes to alter and 
modify it — but rather the principle that such a 
iierfieitial motion is of no use. since no w'ork can 
lie done with it except by using it up or anni- 
hilating it. And this statement reminds us of the 
s«»cond law of thermodynamics. It was all very 
w'cll to assert —as various workers did assert in 
the forties of last century — that |K>wer cannot 
In' en'sted or destroyed, and that its various 
forms are mutually convertible without end, but 
such assertions are et|Ui valent to saving — ore 
they not ? — that iNTfietuai motion is possible. 

Energetica. It was Ixird Kelvin w’ho 
first nvognised " that the c4d phantom of a 
}N'r|M'tual motion was turning up again in a 
new form.” Ilius we must never remember 
the doctrine of th** consiTvation of energy 
without also reewlling the subscH|uent doctrine 
that though energ\* is never hk, it becomes 
for our practical purposes unatmhblr. Hence 
the great (terman scientist. Professor Ostwald, 
in framing the terminolouv of the iwienoe which 
he calls emeryetirs. descrioes the doctrine of the 
I'omwu'vation of energj' as the first law of cner- 
gf'tuw, and then goes on to say: “A perpetual 
motion cHHild. however, be attained if it were 
{wwaible to induce* the large store of energy at 
rest to enter into transformatH^na." The fact 
that Uiis is impossible (.ktwaki calls the second 
law of energetica. We may associate it in our 
minds with the second law of thermodynamics 
already stated. 

DlftMlpMllM of Eaorgy. So far as the 

law of tl^ conservation and the equivalence of 
the difimiit forms of energy is concerned, it 
would appear that these are all of the same 
value. hen work is done no energy is con- 
tamed-*!! is merely changed. Why may it not 
be changed back ^ain T So far as the Uw of 
the conasrralkio m energy is eoneemed. all 



wfvwiilA^ 8tti iM'dl 
mMi tkMomtd tiwlm linoi to* Itt IMt Im 
tllii ll MlMliMlII^ kil tMMMMi IftV Of 
<iiiWiodj>iiimini t^lt k iipowribW by mum of 
inm l nt i i M i tnrirf i jiitinT tir lirriinr n wrr h i n ini! 


dkMd inm wAf pankm of moltfr by mlini 
il btloor the tanmniim of Ibo ooMwt of tb» 


mi foo od iBf objeelo.** 

Airmilwl# mad Uaaoailablo Eaoffy. 
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backwai^ at fcmrardt — m oCber wordt, the 


Common it not a perfciet maohina, if even it be a 
maohine at all. Ha raalitad that thara it in 
natura a gaoaral tandmcy towanU, not a 
dattjiiction, but a degradation or dwiiipation of 
energy. The energy it not loti, but it m lott m 
far at iU utility it coneemed. All formt of 
ener^ tend to attunte the form of heat, mhich it 
the kMUtt available form of energy. For all 
practical purnotea. and alto for our philotophical 
viea* at to tfie future of the univerte. the dit> 
tinction b(*ta'een available and unavailable 
energy, or between uteful and uteli*tt energy, it 
all im|Hirtant. Other workert thowed that in 
iwactirally all natural procettet a 4H*r1ain 
u^antity of em^rgy it thut accumulated and lott. 
Til it energy wat called tmiropy hy f'laiitiut. 
who intnxluced that much <‘Oiitr<i%'crtcd term ; 
and what Lord Kelvin had eipn^ttcd at the 
univertal tendency in nature towardt the 
dittipatkNi of enr^y, (Hautitit exprotted by 
taytng the entropy of the world i» alwaytt on the 
increate." 


Tb« Coming of Unlworaml Dootb. But 
what doe* thk tignify if we take a large enough 
view of it ? It ttgnifiet that the univertc it travel- 
ling towardt univertal diMith. It maket ut think 
of the univerte at retembling a clock or watch, 
made and wound up once and for all. and 
dettined ultimately to run down and wtop. 
It teemt clearly to imply a beginning, and. at 
clearly, to imply an end. At pretent there it a 
great difference of heat potential between the 
different partt of the tolar tytiem. one conte- 
qiieoce of which it the pretence of life upon the 
earth. But in time to come the heat will have 
ditirtbuied itiielf to that the tyttem which 
cocreapondii to the tolar tyatem of to-day will 
be all of one temperature, and life will he 
impoatible. The cate must be the tame, if 
Lora Kelvin’* doctrine be correct, with the 
whole universe. In tune it will all have atsumed 
a tmiform temperature ; its other forms of 
energy will have been resolved into beat, and 
the cosmic life will have run its course. 

Furthe r more, sinoe natural procettrs are 
irreversible, there must be no possibility of a 
pbcemx-like resurrectioa. This remarkable 
nroperty of all natural prooessea,” says Dr. 
Jim, *^seeins to lead us to the oonoeptm of a 
definite bsyinntn g and to shadow forth a poMible 
end — the mterval, which contains the life or 
^mUwy of nature, being occupied sritb the slow 
but ineritable running dosm or degradation of 
the great store of energy, from an active to an 
i na ctive or tmavaalable conditian.^ The recent 


•naify* lon--wbieb Ibam rav en i to Wh dim Ml 
mfltt n ln In tay digien afyim tbn donlrlMi 
Ibedin^patkmoleBctgy. tVss iHmoverbig 
•bow Ibnl Ibft ** wntab ^ will nm lor adfikmii fit 
•••o Imifer than we bod Ibongbt, but they do 
not nffBol tbo opporeni foot that H i$ raiinmg 
down. 

Doubt of tbo Inouo. .Akmt overwbdm* 
tng 00 the evidenoe for ibis doctrine would 
oppeor to be. it is yet very for from being 
oocepted hj contemporory |wysicists. It is 
not, mdeed, ocoented without* mve reserva* 
tkms by Lord Kelvin himself. It. for instance, 
we regard the universe at a closed simtem. 
one conclusion emerges, and, if not. another 
emerges. We do not in the least know w*hat 
is the destiny of the heat and lij^i energy 
which are incessantly being radiated from the 
solar system. When the doctrine of the dissipa* 
tion energy was framed, tliere was srareely 
any fHinception of the idea, now current amemgst 
Attronuroers, that the univerm* ~4ir, rather, tmr 
universe -may lie finite. We are now entitled 
to suggest that even if imr universe he ninning 
down, somi'thing may lie gtiing on elsewhere 
which shall wind it up again. From the doctrine 
of the tHmservation of imergy there is no estufie ; 
it has survived even the rf'velations of radium. 
But the doctrine of the dissipation of energy 
must not be regarded as more than an extremely 
imiMirtant pro|Kisition which demands further 
consideration. 

Tbw Conawrvatlon of Mottor. As 

the reader of the cHiurse on Chemistry has 
already learnt, the dm^trine of the csrmservaiion 
of matter can no hmger lie niaintainecL at any 
rate, in its original form. But the doctrine of 
the cimsenutiun of energy stands ~ ** this grand 
principle,” as Professor Tait used to cidl it. 
Kec'ogntsing that the law of tlie conservation of 
matter must really lie regarded as only an aspect 
of the law of the conservation of energy, 
Herbert l^pencer formulated, nearly half a 
centuiy' ago. the phrase perttiMtntt of jurre. But 
force, as the reacier knows is a term now used 
in a special sense by the physicist, and so 
Spencer's term has not gainea currency. Quite 
recently. Professor Haeckel, of Jtma, included 
the emtrines of the c^jnservation of energy 
and the constfryatkio of matter under tnt 
term, the fair o/ imbdane ^ — meaning by substance 
the thing that stands under—the underlying 
something. This is really another name for 
Spencer's persistence of force. If now we turn 
hack from Spencer to Thales, whom we have 
already quoted, we see the importance which 
philoscqilMMw have attached to the conception 
that there is at bottom some kind of rmiiy 
which is eternal, and wbicH, however many 
iraiiafoniiatkifis lU appearances may undergo, 
suffers neither in cr ease nor loss. 

Our Cwacluniottn Summarinwd, Here 
we must eoticliide the most fundamental and 
philosophically important part of our subject. 
The great tnUhs which we have learnt so far 
may tbits he aummarised. We have learnt to 
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obiMrvAtioiui or t^xpnrtmanU wluiieviir* Mid In 
ooniTMtlrtion, liid«i^ of appMUMioM, mich «• 
tbcMti of oppMont dmitruotion by ftro—bui 
whkh WM. in thit fimt plM?a. bMiMl upon » l»w 
of tho mind which cMimpellmi it to bcliove ihnt 
i»oniothiii|t could not b« cnmtvd out of nothing 
mw c*r«r reduced to nothing. *rhiii part of our 
nubjoct haa thoroforo led u» to the conhrmattoo 
*of an d priori or nocofuiary truth by the apocial 
method which in charM^tormtic of aoumoe. and 
which in known aa the d f^oMeriari method of 
reaching general from paKicutar Initha. 

Fbynlon and MntwrlnllMk. Lastly, our 
atiM^ of energy an essentially the only external 
reality, has endowed us with an effective 
weapon against materialism. It must also 
have suggested to the most thoughtful of us 
the limits and jiartiai charaider of the human 
understanding, of which there is no more 
striking feature than this: that it is almiwt 
eompelled to think in the terms and conceptions 
of materialism. Directly we come upon such a 
cono^tion as this of energy, we tind it impossible 
to form any adequate eoneeptkm of what it is 
la iisrif. Many of iU appearances or mani' 
festatkms we know, but only through them do 
we know it, nor do they guide us to any clearer 
conception than that it is an underlyhig Power. 
If we attempt to clear up this oonewption, we 
Hnd that it either resolves itself into a material 
conception, or else is lost in a mist of words. 
But however imperfect our ultimate conception 
of energy may ms physios has performim an 
incalcttlalble service for philosophy in framiim 
the conception at all, aiM in snowing bow ail 
tblngS'^ven including matter conform 

lo d Well may Bacon, the founder of the 


The study of sound is of the gr^teat intermt 
for the psychologist, since sound and bearing 
must be studied Uwether, and it is also of very 
great interest in remtion to a science or depurt- 
ment of science which is only nowadajm begiiming 
to be recognised and placed upon secure founda- 
tions — vu., erstheiicr^ or the science of the beauti- 
ful and of the affecting elements in all the various 
kinds of art. In the following study of acoustics, 
then, we shall strive to recognise the fact that 
this subject is important not only on its owm 
account, but also Decause of the light which it 
throws upon other studies of still greater interest 
and subtlety. 

Methods of Btudylixg Sound. Our 

first need is identical with that which we recog- 
nisetl when we began the study of heat. In that 
case we saw that the study has subjective and 
objective aspects. Subjectively, we said, we are 
familiar with sensations of heat and of cold, but 
directly we attempt to analyse the facts we 
obaerve that these sensations are in ourselves, 
and are due to external oatisea, which can be 
sharply distinguished from the sensations. 

Substitute mnmd for heat and rold^ and this 
sentence remains true. Just as in the discussion 
of heat we most not mix up psycholo^ and 
physics — until, at least, we know w'mch is 
which. Our presemt concern, as students of 
physics, is not with sensations but with the 
external objects or facts which cause them — that 
is to say. we are dealing with sound as an objec- 
tive thing* snd for the prmnt it would be all 
one to us if our bodily orjpuiisstion were altered, 
so that, as might quite well he, sound were 
visible or palpable or odorous or aapid instead of 
being audible. 
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The EARTH’S GEOLOGICAL RECORD*^ 
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IN order to oompletr tnur mtnrey ol Hie roekii 
* which compQie the rmhlr portion of the 
c«rih"» eruit it mnaint to c o n iid o r the non- 
M^mentaiy foohi, which form n very notice- 
tbou^ not hy any menn» the Ufger* 
pari ther^. llierc are the igneomt rocha 
which come to the norface in pi^ where for 
varioua rcaaons the later aedimentary roc'ka 
have not been depoMitcd aliOTc them, or have 
lieen entirely worn away by denuding agenckw. 
leaving the Ikarc. igneoua rock cropping out, aa 
in the granite ton* of Dartmoor or in the vnlcank' 
Hill mhich hernia the Saltahunr ('raga in Edin- 
lKjrgh[78] 

Non • nodimontnry Roclln* TiH'we 

igncHKiM nM‘kM. AM we huve an* kmian a* 

or t^Jramr, According to the niatilier 
111 ahich tlwy wen* origiiiAlly formed. Tli»* 
plutikfiic nwkM An* thorn* ahich wen* ortgtiiAlly 
hiniitat d»N*p iM'neath the surface of the earth, 
find have >n«(*«* U*«‘fi n'veaU'd by the n*moviil 
of the overiymg utrala. Ihe volcatiie riwkn 
en* thom* winch have Imh'O t>n»ught up to 
the Htirfai'i* by hvfKigi'm* activity, and have In*- 
qiiently Ik*i*ii arratigiMj in atratituHl ulovta. often 
iltemating \nth tlie tnn* ♦■trata pnHliiceii by 


epigime agenekw. Df courae, there ia no abiohite 
diatineiion between tbeae two danaea of rocka, 
mnee the volcanic roeka which appear on the aur* 
face mnai obvkratly be connected with the 
pitttonic rocka remainiiig in the aubterranean 
reaervoir. But it ia inmally thought convenient 
tc diatinipiUh between volcanic and plutonir 
roeka, a'hich, indeed, mIhiw noniewhat uitTiMrent 
characteriaticA. 

PlwtMlo RoelU. The plutonie nM'kM with 
ahich wc arc here coni'cmed have tiauall^ Imhmi 
thniat up fn>ni the kiwcr |iai U of the earth a eruat 
by hydnialatie fireaaun*. have lM*en intrudcif 
into other nwka of iiion* Ancient fomiation, 
but have aolidilHHi iM^ieath the MiirfA<*e of the 
**Arih. and thi*n*ffm* under I'onaidcrahle preaatirc. 
Tile Huid which aen* lima ai|iM*e*eil 

iipwMnl from the lower oi molten fuirtw of the 
earth a cni)»t iiiitiimlly tmik tht* line of leaal 
n*ati«iMiice. Afid the* VHrioiia Hhtt|M<a into uhich 
they e»|Miriibil de|i»*ncbil on the Um*«I coiiditiona. 
We now tind them mainty in one of four diattm*! 
formation* -aa | 79 |. or Mhn|a*lt*aa lum|M of 

na k. often many iiiilea m extent ; aa «>//« [ 78 ]. oi 
Hat and roughly horizontal ahfM*ta of rock ; ii«t 
tiifktM 1 80 ). or veina of ria k wlm*h have IiIIhI up 
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iIm meki or tourw ia Miiiir tenaltonij oad 
Ml wimmit fmk$, wlildi oootipy tiM pipet «fid 
ctiktm of Atutieiit roloMiooi* 

Thoft are mai^ oxaaiplia witliifi oor on 
Mlaadii of oaok of UiM fcfnatkmt, V««l Ib- 
trtmire mtmm of graalto ekatmctorioe tlw 
Bcmetj of DtrUnoor and the 9oolh*weel of 
Heotlaiid. The Sahalmty Crafi. beekle Arthut^t 
Seat at Rdmlmrgli* ocmeMit of a thick dll of 
dolortte; anothi^ forme the took oo which 
HUrhng C^tle ie boilt ; while the gmt Whin Silt 
can be traced for a dietaiioe of io mUea acraca 
the North of ICngUod. Veina or dykeo of inint- 
eiee rock err often found on Muahom* ae at 
Elie. in Rtfeehire. where the wearing down of the 
Nofter adjaoeni rock haa left them ataadiaf op 
tike wall*. The mifieret veinii in which many oree 
are found are generally intrueiee dykec which 
have lieen run into oracke in the older rock. 
Tlte hardened lava ntoigi of ancient voloaooea 
form the conical hilw which are ao common In 
the Houth eaet of Hcotland* like Arthnr'e Seat, 
North fierwirk Law, and Largo Law. 

Volcnnlc HoeHn, Volvic rooka are dia* 
iinguiahed from the plutonic formatkma by the 
fart that they are uauallv found with a kind of 
(alite atratihration. in which the volcanic iaeoe 
and fuff^ are hitind alternating with true aedi- 
menla^ heda. It ia eaaily aeen how thta atate of 
thinga haa come about. Volcanic actioo ia 
aehlom t^miiniifnia ; the eruptiona are usually 
ae|airate^i by long periods of quicaeenoe. At 
each period of activity the volcano aenda aheeta 
of lava welling out in all direotiona from the 
vent. When the flow c^eaaea, these aheeta harden 
into rock. Tlie ordinary aimoaidieric agents then 
act to wiwk t4» tHiver thia aheet of igneous rock 
with the di^liria <»f which we have aeen all aedi^ 
nientary formations to be composed. After thia 
Uvt^r haa attained a tauiain thickneaa, which 
denenda u|N>n the length of time during which the 
volcanic activity ia aiwueodecL a new eruption 
takes place, and a aecoiia aheet of lava coven the 
sedimentary fonnation. baking, hardening, and 
perhaps chcmirnily altering it. Thus in the lapse 
<»f ikgrm we get a characteristic piece of wkomir 
atrotifieniitm^ in which aheeta of lava alternate 
with layers of true sedimentary rock. There 
is a very interesting tllustratKm of such a 
atmeiure near the mouth of the Severn, which 
in ancient times was a eeotte of considerable 
\*otcanic activity. 

AU that was said in a preceding eection as to 
the curvature, Ulitng, erumphiig, dtalo^ation 
of aedimentary rocks applies equally to igneous 
formationa, which disMy weH-marM examplea 
of ioiata, faults, aiwi cWvage planea, thoiu^ the 
other dirkion Into strata, or bedding panca, 
which characteriaea the aedtmenlaiy roebs ia 
usually ahamL and when p neenL as in the 
•chiata, haa been produced by dtieieni agenctes, 
generally those of aubtetranaan haal and 
p ren wue due lo gigantic aarlh moeeme n la. 

Tim OnnlMlnnl Rnontd, Wehaeenow 
talm a gwmral tnmy of iha Wading iaelt 
oft*olQgy. Wt have inqnlrad Inlo Iha axWting 
•tnmttiie and materials ol Iha aarth*a araaL 
and we have examined Iha aganeiai which have 


htougbt about that atmatma and modified dmae 
malmli. It now remains to aee to whal astmit 
geology is able to tiaoa the past histoty of the 
earth throngh the long ages during wmA these 
atleralWsis teva been taJring plaoe to nodnoe 
onr habiuUa earth. This record, though fhH of 
gaps and imperfections doe to oor Kmi la d 
opportniiitias of study, b written deeply upon the 
rocks, and has been read by gaologbls with 
wonderful preebion. 

Pnimontoioty. The reader has alrasdy 
seen how the fact that the majority of super- 
ficial rocks are arranged tn strata enables us to 
taQ their rdativa age. Where we are dealing 
purely with sedimentary rooks it b quite dear 
that the upper strata must be younger than these 
that lie beiMth them, and on the top of which 
they were originally bid down. There are some 
apparent exceptions to thb mb-^-aa when the 
strata have bem ao crumpled as to undergo 
actual istwrsios ; when the oldest byera have 
been brought to the top, and might by a hasty 
ohmrver be mistaken for the jroungest ; or when 
amass of eruptive rock has been intruiMinto the 
midst of strata which are all really its superiors 
in age. To read thia wonderful reomd with ease 
and accuracy requires the training of a lifetime ; 
but the general reeulta that it baa yielded can be 
briefly explained. Thb geological record haa a 
very important bearing upon the hbtory of life. 
We have aeen that the strata frequently contain 
fossil remaiiia of the plants and animab which 
lived at the time when they were being formed. 
They naturally share the relative age of the 
strata which they inhabit, and thus we are able 
to dtftcover ibe order in which the various forma 
of life have appeared upon the earth, and to 
pro^’ide trustworthy materials for the develop- 
ment of the great theory of organic evolution. 
Thia part of ta^ subject, known as pabiODtology, 
lies really outside the scope of this coone, and 
must be studied by the student of biology in the 
spccbl artieba aa that subject. The geologbt'a 
share in the matter b confined to expour^ng 
the order in which the various forma of life have 
come into existence. 

Thw 8twry Told by th# Strmto, It 

must not be auppoaed that the strata which 
make ud the crust of the earth are everywhere 
arrangea in the same order, or that the com- 
plete bbtonr of the rocks can be learnt by the 
simple melAod of boring into the earth at any 
oonvefiiefit spot and Ubulating the strata 
through which the shaft pastes. Urn earth 
has ao long been moukled by the sgmiciea of 
ohaage. which we have already studied, that the 
geological record has become extremely corn- 
plica^ and it has reoutred the labour of 
more than a cmituiy to ductdale ita mysteriei 
and snlaiiflemantai The wofk b tmonthinr 
llhe thsToStho kbtorical student who has to 
hudd up the eohsrent story of hb chosen spisods 
from boohs that hs finds in the grsat national 
lilifaiiss of L on d on, Paris, and 81. Pa i sm bnig ; 
dusty doonamnli that ho has to mall out in As 
Lonoon Baeofd (Hfioa» among the anhirm ol 
tlm Tmloan, or llm Royal Cluwtecs of Sbaaaeas. 
So the geologist resds one fragment of hb 





•lory OB tbe comI of SeotlMid, «iotb«r in the 
gmgm of Cobrodo, aBothor in Uie ouimo of the 
fimd^ mod y«t another ta the contorted etraU 
of the Andea. The whole thicknm of the rock* 
that haTe been boUt np aince the earth • 
cmt brat aolklificd amoonU to manr mileiu 
and there it no place in the world where 
the whole Tail aertea ia conveniently din* 
played to the atudy of man. 

The CbniiiB of OnologicBl EwI* 
dMCB. Bot eyerywhere the atory ia the 
name, and the fragmenta of knowlcd^ which 
one geologiat haa won from hia lifelong atudy 
of the S^tch granitea dovetail* in with that 
which another haa obtained among the caAona 
of America. Everywhere it ta found that 
there ia a definite order in which the atrata 
follow one another. There are often gap* and 
imperfectiona in the hiatory of the rocka where- 
ever we atudy them, but the gap* are never 
quite the **me, and the knowledge which we 
gain in one locality heffi* to fill m that which 
la gained elacwherr. In ihi* may it haa l>een 
aacertaincd that there ia a definite ordi*r of 
■uccfiaaion among the roc^ka now viaihle on the 
aurfare of the earth, and that thia aurceaaion 
everywhere bold* good. Thua. to take a 
aimpir inatanee. we find that the coal meaaurea 
everv where overlie the Old Red Sandatone, 
whkdi ta oi earlier formation. In any |iart of 
the workl we may find Old Retl IbmIaUme 
where coal meaaiirrw do not eiiat at all, or 
convmety we may find coal meaaurea without 
the prraence of the Old Red Sandatone. But 
we can aay with ciitainty that wherever 
we find a layer of Old Red Sandatone, it ia 
aiMkolutely uaelea* to Uire through it in the hope 
of finding coal below*. The value of lucb 



there are atill pointa of dtffereiiee among them 
when it come* to minute deuil. all 

divide the rocka into five main divtaiona, each 
of which oorreaponda to a chronological epoch. 



^ OraaHf . ai^riMi tinia 

79. isTTairarya Boan of obakitb 

The oldewt rocka of all. which were firat formed 
when the eruat aolidified, are known aa Archtnam. 
Their aucceaaora. down to the rocka which 
contain the coal meaaurea. are know n an Primary^ 
because they come firat in the geoh^gical riNxml ; 
the later rocka. down to the ciTta<*coua nn’ka 
which form the great chalk dcfioaita of aouihem 
England, are known aa Sentmiary ; while the 
remaining rocka. which are of cumfiaratively 
modem origin, are divide<l into Trkiary and 
i^uatfrmary. Each of theae }NTi{Mia in aub- 
divided /or ciinvenience inl<» a numiier of 
ahorter |ierioda of nwk fornialioii. winch are 
known a* ayatema, and it will lie found that 
the rocka in ea<*h of I hear ayatema are dia- 
tinguiahed by a certain numlwT of tMtmmon 
characteriatiiw. ‘Hie following table, lieginning 
with the moat ret^iit. givea a Iwief aummary of 
the varioua diviaiona and avateiiia into wiiinh 
the rocka of our iaUnd* are <(ivtdeiJ. 
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knowledge to the milter will be apparent ; and 
it ia neyer falailird. 


ClivMoiBgicBl Cin— ificBlImi nf 
RnclUk The yarkma atratified rocka which 
have already been dcechbed fall into oertaln 
aeriea. each of wbicb appeara to baye been 
formed at a di^nitc tiine m the earth a biatory. 
Geologiata are now pretty well agi^ aa to t& 
claaaifiratkm of dicae aerieB* altliongb 
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THE END OF ROME 

Rome nnder Titos. Destruction of Pompeii and Herculaneum. Hadrian. 


trty Tyrants. 


By JUSTIN 

WEHPAKIAN’S MurcimHor was his son Titus. 
^ Tins time thon‘ w’os no struggle for 
HupreniiKT. fl-nd Titus succeeded as a matter of 
(‘Otirm^ Ho had served with great distinction as 
a militaiT Tribune in Britain and in Germany, 
and was loft to conduct the war against the Jews 
aft(T his father had boim proclaimed Emperor. 
Whim li<? oamo back to Rome he shared with his 
father in the great public triumphs given to 
celebrati* the conquest. The title of Ca^ar was 
conferred upon him. and he took an active part. 
undfT V%‘spaHian. in the administration of Rome. 
With th<‘ siieei'Hses of his early life Titus com- 
bimnl a love of pleasims and even actual disso- 
hit4'neHH. which hod made many leading Romans 
iloubt his fitn<*ss for the position of Emperor. 
But when he l>ecanic invested with the respon- 
sibility of such a fKisition. he showed himself 
capable of rising to a thorough appreciation of 
his duties, and of ruling the country with the 
genius of a statinunan. 

Rome under Titus. His <*ar<H‘r was an 
e;»,rly Roman anticipation of that of ShakeH|H*nre*s 
prince Hal. Not only did he cast away all his 
habits of self•indulgetlc<^ but he showed himself 
genial and gracious in manners, and sym pathetic 
with all who di'served sympathy, ftis subjects 
ealliHl him by the title ** Delight of the Human 
Race," wdiich hatl Is'cn given him by his 
lulmirf^rs. It is told of him that he always 
regarded a day as lost in w'hieh he had not h^d 
the opportunity of doing a g(Kxl aertion. His 
luuirt and minu w'cuv set on improving the con- 
dition of his pi'ople, or relieving the wants of all 
in distress, or spi'caiiing iilucation. improving 
public and private morals by advice and ex- 
tuiiple, and, aircording to his own phrase, on 
keeping his own hands fnH« from human blood. 

Fire and Plague. He completed the 
building of the (^ilisimm and Vniilt great public 
baths which wen' called by his name. Some 
heavy calami tit's visiUHl the countiy during his 
reign— calami tit« of Natiirt* which Titus did his 
iK'st to alleviate. A gn'at nart of Rome was 
destroytd by one of those suaden conflagrations 
whicdi from time U\ time broke out over the 
capital. A seven* and widespread visitation of 
plague came almost aimult«neousiy over many 
|Nii^ of Italy. At the opening of November, 
79 a tremendous explosion of Vesuvius 

brought destruction on some of the neighbouring 
towns, amongst which Pompeii and Hercu- 
laneum were almost entirely destroyed by a 
hood of lava. Herculaneum bad been severely 
injured by an earthquake fifteen years earlier* 
and it was almost altogether overwhelmed by 
this eruption of Vesuvius. The city was 
buried under masses of ashes and lava, and its 
actual 8it<' was only discovered in 1 720, when the 
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sinking of a well brought the workers to the 
remains of many of its buildings. A large part 
of its site liad been covered by the successive 
building of villages on the new surface which the 
outpouring of ashes and lava had left. Pompeii 
was more fortunate than Herculaneum l>e<-au8e 
it stood farther aw'ay from the burning mountain, 
and was covered not so muc h with the destroying 
lava as writh ashes. The city was, however, 
completely hidden from sight for many centuries. 

Pliny. Pliny the Elder, the celebrated 
scholar, naturalist, and historian, who w'as also 
a soldier, lost his life >)eca\iHe of that memor- 
able eruption. He had hwn put in command of 
the Roman fleet stationed olT the coast near to 
Vesuvius. When the explosion broke out he 
W'as so anxif>uK lo study its phenomena that he 
landed on the shore, hut had not gone far when 
the stifling vapours from the mountain overcame 
him. The ruins of PoinjK*ii have been for genera- 
tions one of the most interesting sights in Italy. 

Among the latest Inmefact ions reiulered by Titus 
w<'r<'> thosi' which he libt*rally bestowed upon the 
surviving sufferers from the V(‘suvian eruption. 
Titus had become beloved and almost adored 
by his pt'ople, but he was not d<‘stined to reign 
over them for long. He died in September of 
81, after a reign of a little more than two years, 
w'hen he was only in his forty-first year. There 
were at the time suspicions, which historians have 
thought serious enough to record, that the early 
and iinoxpwted death of Titus was brought 
about by poison, and was caused by the ambition 
of his brother Domitian, w'ho w as growing impa- 
tient for the succession. 

Domitian and Nerva. Domitian suc- 
ceeded at once to the throne. During the earlier 
part of his reign he pursued a course* of modera- 
tion and justice ; but when he undertook sev'eral 
campaigns, which were for the most part un- 
successful, he began to reveal the jealousies and 
passions that afterw^ards mode his ivign a 
calamity. He became jealous of the rising fame 
of AgrkH>la, and recalled that great soldier to 
Rome from his military command ; but that 
act, unjustifiable as it was, could not be com- 
pared for atrocity with many of his deeds of 
cruelty and oppression. We can read impressive 
descriptions of the w*orst chapters of his reign in 
the life of Agricola by Tacitus, while his vices 
and his wanton cruelties are pictured in the 
satires of Juvenal. His death wras what might 
have been expected from his life. There w ere 
several conspiracies i^ainst him, and one proving 
successful brought him and his re^ to an end. 

Domitian was succeeded by ^^va. Nerva 
had won high reputation as a Consul, and his 
reign did cr^it to the choice which placed him 
on the throne. He was a man of great humanity 


and enlightenment, wlio did his best to restore 
tranquillity, civil equality, order, and peace to 
the State which had so long suffered from rulers of 
a very differrat kind. C^e of his reforms was 
directed towards the repression of informers — 
men who made a living by inventing accusations 
against conspicuous personages, hostile to some 
powerful party, and either obtained a reward 
from those who were ready to welcome accusa- 
tions against political enemies, or from the 
fears of those who were willing to pay a liberal 
bribe rather than brave the danger of being 
accused. 

Accession of Trajan. Nerva was not 
endowed with much physical energy, and his 
reign only hbstt^d for two years. He had adopted 
as his son and successor Trajan, who had made 
himself famous as a general in many wars, and 
who was conducting operations both civil and 
military in Germany. The neuTi of Nerva's 
death and the news of his oun succession reached 
Trajan at Gologne, where he was engaged in 
important work for the maintenance of peiwo 
along the frontiers, and the better discipline of 
the army. He made no haste to go to Rome, and 
spent some months over his work in (Germany. 
Then he returned, and, iwcording to his own 
desire, entered Romo on foot, with his Empress 
Pom|>eia Plotina at his side. 

Trajan’s accession was ret'eivod with demon- 
strations of joy everywhere in Rome and through- 
out the Empire. iVajan was well qualititHi in 
appearance and l)earing to represent the Imp<^rial 
dignity. He began his reign as a reformer, and in 
certain paths of reform he remained consistent to 
i he end. He greatly reduced the amount of taxa- 
tion, and sold for the public Iwnefit many palaces 
which some of the Emperors proceeding him hod 
obtained by confiscation. He employed much 
of the public money for the help of the poor, and 
especially for their children. He restored to the 
Senate much of the power which had been taken 
from it by some of his despotic predecessors, 
and revived the representative principle in the 
conduct of public affairs. He promoted public 
works partly as a means of finding work for the 
unemployed, the making of roads, the draining 
of marshes, and the creation of new seaports, 
some of which were created at his own cost . 

Trajan and the Christians. He 
founded a great library and caused the erec^tion 
of mtmy splendid public monuments, among 
them the Trajan Column, which to this day 
symboli'ies his fame. Against his many noble 
qualities must be set his strong animosity 
towe.rds the (yhristians, the persecution of whom 
he did not make any worse — for that w'ould have 
been impossible — but which he did not mitigate 
in any maimer worthy of his generp.l character. 
He prohibited the hunting down of Christians as 
if they were wild beasts whom any citizen was 
entitled to discover and put to death, but when 
they ma^ themselves conspicuous by teaching 
then* doctrines he authorised the severest punish- 
ments of the criminal laws to be applied to them. 
Under his authority more than one Christian, 
holding hiffh priestly office, was cast to the bons. 

Trajan did not seem to 1^ absorbed by a long- 


ing for war and conquest, and yet his reign saw 
as many military enterorises and invading expe- 
ditions as that of any Roman Emperor. Some of 
these he conducted himself. He created by con- 
quest the Roumanian provinces, which ^till 
retain on the Danube the tnditionn of old Rome, 
and brought many Asiatic regions undi^r the 
sway of Romo. HiMtorians tell us he doclp.red 
that if ho were a younger man he would und^^rtake 
the subjugation of the Indies. But his conquest# 
were not, in most cases, of a lasting character. 
The vanquished races wen^ always rising in re- 
bellion against Rome : the Jewish colonies 
were over in rtJn'llion and the closing part of 
Trajn.n’s rt'ign was stained w'ith continuous 
bloodshed. 

During the warlike operations which Trajan 
wiis conducting in the Eiist, ho was taken with 
sudden illm^ss. and sot out at onco for Italy. 
He died on his way homo in August, 117% after 
a reign of ntuirly twenty yours. 

Hadrian's Proaperoua Reign. Trajan 
left no son to sureeod him. His suceossor 
was Hadrianiis. wlut in English histories 
is called cither Hadrian or Adrian — usually the 
former. Hadrian had Imhui approved by Trajan 
and by Trajan's wife, and it was in great measure 
owing to her influence that, when the succossion 
l>eeame viu'ant, Hadrian was chosen Emperor. 
The new Emp<‘ror displayed many groat qualities 
as a statesman. He abandoned as far as possible 
the |)o[icy of conquest in the East which somanv 
of his predecessors hod followed, and showed, 
indeed, little inclination for war. He endea- 
voured to secure Rome's poHsessionH in Britain 
against the daring incursions of the Caledonians 
by constructing the famous wall from the 
mouth of the 'rvnc3 to the Solway Firth, some 
fragments of whi(;h still help to preserve his 
memory in those regions wh(U*o Roman con- 
quest is now hut a tradition. The only fierce 
struggle that disfigured his nugn and was en- 
couraged and carried on by him was that against 
the Jews who would not socrific^e their religion 
to their Roman conquerors. Hadrian, although 
a man of enlightenment and of equity in most 
spheres of thought and action, was fiercely 
intolerant towards the Jews, and cndcavouied 
to suppress by force their forms of worship and 
their sectarian ordinances. The result was a 

§ eneral uprising of the Jews in the Imperial 
ominions and a struggle lasting for nearly 
three years, in which more than (100,000 Jews 
lost their lives, while many who survived were 
sold into slavery. But for this dark stain upon 
its memory the reign of Hadrian Mas one of the 
most peaceful and prosperous in the history 
of ancient Rome. 

Roman Art. Hadrian passed a groat part 
of his life travelling through his dominions in 
order that he might acquire a dose personal 
knowledge of their conditions, add of the im- 
provements that might be made. He had a great 
love for Athens, which he often visited, and 
was thoroughly aoqnainted with the langnage 
and literature of Ureeoe. He strove also to 
preserve peace with foreign States, and ^ave 
no enoonragement to the national ambition 

20a9 



for cionquett. Many pablio worki of general 
ntilitv were oomiruotM during hi« reign, and 
he left to his oountiy many splendid monumental 
records of his love for art and architecture. 
Some remains still exist of his abode at Tibur, 
sixteen miles north-east of Rome, where several 
exquisite specimens of Romnn art have been 
discovered. A mausoleum Hadrian erected to 
receive his remains forms the groundwork of the 
castle of Ht. Angelo in Rome. 

It would b(* gratifying to conclude the record 
of such a reign without disparaging comment. 
But the private life of Hadrian was sometimes 
disfigured by sensuality, and, while his rule 
was generally one of equity and humanity, he 
gave way occasionally to anger which displayed 
itself in summary acta of severity towards men 
accused of plotting against him, and to whom 
nothing like a rcuisonable form of trial was 
acoord<^. He died in 138, after a reign of 21 
years. 

Antoninua Piua. Hadrian was. during the 
latter part of his rtngn, mu(;h impressed by the 
high cnariu!t<T of Antoninus, who had served os 
('onsul with distinction. He sent him later into 
Asia to act as Pro-consul, and more lately 
adopted him as his successor because of the 
capability and virtue he saw in him. The choice 
was well justified. The year of his adoption was 
the year of Hadrian's death and the succession 
of Antoninus to the throne. He will always be 
known as Antoninus Pius, that honourable 
epithet lading given to him because of the 
devoted tributes he paid to the name and fame 
of his great prtidecessor. He lived a temperate 
and unselfish life, was peaceful, public-spirited, 
and benevolent, and won the ci^it of having 
always acted as the father of his people. His 
rf?ign will ever Ik' remarkable for the fact that 
he was the first Roman £m))eror who tried to 
put a stop to the persecution of the Christians. 

Justin, who was known as Justin Martyr, a 
brilliant Stoic and, later, a Platonist who became 
converted to Christianity, was a conspicuous 
figure in the reigp of Antoninus, and addnoesed 
to the Emperor his Apologia " of the Christian 
Faith, the title of whi^ is to be understood in 
the ].<atm. not in the modem English sense, for 
it was a vindication, not an apology. Justin 
afterwanls earned the martyr's crown, but not 
until after Antoninus had passed away. The 
influence of Justin helped to strengthen his 
resolve to put some limit to the persecution of 
the Christians, who w*ere already numerous and 
were ever increasing in numbers throughout 
the provinces and in Rome. Antoninus did his 
best to est^ablish the principle of toleration for 
their doctrines, and to enforce on the m^strates 
and other authorities orders that C&ristians 
who had committed no crime against the civil 
laws should not be subjected to trial or punish- 
ment because of their Faith. It was to him 
that the noble saying that ** The wealth of a 
prince is publif happiness** was ascribed. 

** Father of the Human Race.** He 
took care that the finances of the State were 
administered with economy, and that m^ans 
should thus be left him to help any region which 
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might be visited by some sadden calamity causing 
sickness and poverty. His grateful peofde gave 
him the title of ** Father of the Homan Ri^.*' 
His reign was altogether peaceful, containing no 
record of war more serious than some expeditions 
for the suppression of disorders here and there 
on the fremtiers. There were two conspiracies 
started against him by some of his enemies, for 
his toleration of Christianity was in itself enough 
to create enemies for him in those days. The 
conspiracies, however, were discovered in time, 
and thus came to nothing, and Antoninus, with 
his usual magnanimity, insisted that only the 
chiefs of these conspiracies, when tried and 
condemned, should be put to death. He died in 
his seventy-fifth year, leaving as his successor 
Marcus Aurelius, whom he had adopted, and 
who was married to one of his daughters. 

Marcus Aurelius. Marcus Aurelius was 
called “ The Philosopher,*’ and his “ Meditations *' 
well established his claim to the title. He was 
tried by many severe troubles during his reign ; 
there were incessant risings throughout the 
subjected provinces ; there were devastating 
earthquakes in many parts of Italy, and a 
destructive pestilence raged for a long time 
in Rome. Marcus Aurelius sold the jewels and 
other treasures of his Imperial palace in order to 
meet the expenses imposed upon him by the 
wars and other calamities. He was indeed 
as innocent of any share in the creation of those 
wars as he was in the creation of the earthquakes 
and the pestilence, but he devoted himself as 
unsparingly to the mitigation of the one set of 
troubles as of the other. He had inherited 
from his predecessors those foreign conquests 
which brought about unceasing and, in most 
cases, justifiable uprisings of the native popula- 
tions, and that inheritance brought with it his 
fate. He died near Vienna of an illness which 
came upon him while he was still prosecuting a 
war. The only cloud on the fame of Aurelius 
was that, unlike his predecessor, he encouraged 
the persecution of the Christians. 

Commodua. Marcus Aurelius was succeeded 
by his son Commodus, who was but nineteen 
when he came to the throne in 180. He had 
served with hb father in the war then going on, 
and as he had no inclination for military service 
he concluded a peace on almost any conditions, 
taking many thousands of his enemies into 
employment under the Roman Empire. This 
would appear to be magnanimous and states- 
manlike conduct, but what we know of the 
general character of Commodus forbids us to 
come to any such conclusion. When peace was 
restored, and he returned to Rome, he soon 
became a sort of later Nero. He loved to show 
himself doing battle with wild animals in the 
AmphiUieatre at Rome, and revelled in lioen- 
tiousness of every kind. In one of his fits of 
what must be regarded as insanity he proclaimed 
himself to be Hercules, and demands that his 
subjects should worship him. He was as crael 
as he was lunofliffate, and scattered death 
sentences so broa^ against scmic of the noUest 
and best of his sabjects, and even against 
some of his relatives, that it became impossible 



for hia rule to be longer endured. One of his 
favonritea, with whom he quarrelled, and who 
beliered that her life was not safe while he 
tired, formed a plot against him ; and with the 
help of some men of influence who knew that 
they too were under his ban, had him strangled 
by a professional athlete. 

An Empire mt Auction* The authors 
of the plot immediately proclaimed Pertinax, 
Prefect of the city, Emperor. He was recog- 
nised by the Senate but was unpopular with the 
soldiers, who put him to death eighly-six days 
later. The next movement was that the 
soldiery, the most powerful body in the State, 
adopted a course which can best be described 
as putting the Empire up for sale by public 
auction. They maae it luiown that the man 
who could l)est satisfy their demands, and 
especially who could offer the largest sum of 
money to the army, should have their choice, 
which meant, at the time, the election. The 
soldiers in and about Rome, by whom this 
astonishing proposition was made, chose their 
candidate b^ause of his liberal promises ; but 
two difficulties soon presented themselves in 
the way of his actual elevation to the throne. 
One of these was that the chosen candidate had 
not money enough in hand for the purpose of 
prompt and full payment ; and while this 
difficulty was under consideration another 
arose. The arrangements thus far had been 
conducted by the army in and around Rome, 
but the Roman armies in forcngn States refused 
to countenance such disposal of the Empire, 
each having a candidate of its own. The troops 
in Albania had Septimus Severus as their 
favourite, and he at once set out with a strong 
force of his martial supporters to advance upon 
Rome and claim his election. The senators, 
believing Severus the more formidable claimant, 
and therefore the candidate whom it was their 
Aterest to support, ordered the man already 
chosen to be put to death, and proclaimed 
Severus Emperor. 

A Typical Roman Emperor. Severus 
proved to be a ruler of almost the typical order 
of rulers who left in Rome no noble memories 
behind them. Perhaps the one good thing that 
can be told of him is that he was careful and 
economic in his administration of the finances. 
He attempted some wars of conquest, and 
subdued rebellions in foreign settlements. In 
Britain be lost so many soldiers in struggles 
with the Caledonians that he found it convenient 
to raise a great wall of defence to shelter the 
southern regions according to the pwtical 
principle of Agricola. During some of his later 
wars he had a severe illness. He had two sons, 
one of whom is always known as CaracalLa, 
although his real name was Bassianus. The 
popolarlv accepted title was only a nickname, 
as in the case of another Roman Emperor, 
because of a peculiarity in his dress^oaracalla 
being the name of a Gallic garment which it 
was his custom to wear. The other son was 
Geta, and the two princes had already made 
themselves conspicuous their incessant 
quarrels. It was commonly believed that 
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Caracalla, growing impatient for his father’s 
death and for his own succession, endeavoured to 
procure the assassination of the Emperor. It is 
at least certain that his illness suddenly increased 
in intensity, and he died soon after. Wo are 
told that the last words he snoke declared that 
he had been everything ana had found that 
everything was nothing. Caracalla and Oeta 
acted as co-regents for a time, and Caracalla 
was subsequently elected Emperor. His reign 
was one of cruelty and outr^e ; he had bis 
brother put to death, and charged a large 
number of Geta’s friends with having plotted 
with him against his oun Imperial i>osition ; 
he further carried out a course of actual slaughter 
among all whom he suspected of participation in 
that conspiracy. More than 20,000 victims, it 
is declared, perished in this outburst of C^ara- 
calla's fury. Caracalla had six years of senseless 
cruelty until a centurion whom In* had injuml 
ridded the country of him. 

An Ignoble Reign The Roman Fhupin^ 
was now falling into utter confusion so far as 
its governing H 3 r 8 lem was conotTned. The 
Emperors were chosen by whatevt*r part of the 
army happened to be nearest and most powerful 
when a vacancy oc?cuiTe<l, and thert^ were 
frequently several men at the same time claiming 
to be Emperor. Some of those who acdiially 
reigned were of the most ignoble character. 
Heliogabalus. who was now on tlu* tlii'onc, 
gave himself up to the basest profligacy aiul 
lavish expenditure while indulging in tin* mont 
whimsical eccentricities. H(‘ dressed himsidf 
as a woman, and established a Senat(' of 
women to help him in the government of Home*. 
Some of his soldiers at last rose against him and 
put him to death after ho had rcign(*d four 
years. I’hen his cousin Alexander Scvenis 
was made Emperor, and under his rule and his 
peaceful and noble guidance* the Empire passt^d 
through stime years of quiet and prosperity. 
Trouble, however, broke out in Persia, which 
involved a war with Rome. Severus was 
successful, but new troubles broke out in 
Germany, and Severus, who hurried to the 
command of the Roman legions, was killed near 
the Rhine. 

The Reign of the Thirty Tyrants. 

The Empire, then, had six EmfKTors in 
rather less than nine years. There w'os a 
period known os that of the Thirty Tyrants, 
because Rome was under the dominion of a 
number of men— not, however, quite st) many 
as thirty — who exercised a sort of contemtK)rary 
military control, or military anarchy, over the 
Empire. Clauffius, the most distinguished 
military commander then in the service of Rome, 
was elected Emperor in 268, but died soon aftoi 
of pestilence while engaged in an expedition 
agamst the Goths. Aurelian then succeeded 
to the throne. Aurelian had great military 
capacity, and was, in many of his characteristics, 
superior to most of his recent predecessors, but 
his time was practically taken up in resisting 
invasions and in conducting expeditions for the 
suppression of invasion. He is best rememliered 
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MDODg modem readers beoaoae of hia war against 
ZanoDia, Qaean of Palmyra, who is famous for 
her iatelligenoe, her oharms, lier plans for the 
ereation of a neat Eastern Empire, and perhaps 
more than all else, heoanse she had for her 
principal minister Longinus, author of the 
celebrated treatise ** On the Sublime.” 

Longinus was a Greek philosopher and writer 
who had taught philosophy at Athens for many 
years, and afterwards went to the East and 
settled in Palmyra, where his merits were dis- 
covered by Zonobia, who made him first her 
teacher of Greek literature and then her chief 
minister. Zenobia had the bold desire to throw 
off her allegiance to Rome r nd make herself 
Sovereign of a great Eastern Empire, and in 
this she seems to have been encouraged by 
Longinus. She was, however, completely 
defeated, and had to fly from her capital in the 
hope of escaping her Roman pursuc^rs, but was 
eventually captured and handed over to Aurelian. 
Aurelian kept her to grao<* his triumph in Rome. 
He spared her life and gave her a fine residence 
at Tibiir, whore she nassed the remainder of her 
days. IxmginuH haa Ixten put to death on the 
capture of Palmvra. 

Aurelian did iiis l>eHt to restore^ order in the 
government of Rome and discipline in the 
army, but he came to his end in the year 275, 
by the hand of his own secretary, who, Ixung 
accused of extortion by his master, probably 
thought his only chance of escape lay in the 
assassination of the Emperor. 

Rome*# Decline end Fall. VVe 
need not follow minutely the history of Rome's 
decline and fall. Ilie only Emperors who could 
be said to have deserved and maintained such 
a title wert» Diocletian and Constantine, one 
c»f the Sovereigns to whom the world has 
accorded the title of the (Jreal. 

The Roman Empire was fast going to pieces. 
Many of the forttign populations which Rome 
had conquered, and which constituted fmrt of her 
dominions, had long licnm forming themselves 
mto distinct nationalities, and were striving, with 
every pro8]HH't of succ^ess, to become separate 
and self-ruling States. In the East Rome was 
losing one after another the possessions on whi« h 
she had lavished so much money and so much 
bl(^ in making part of her Empire. The 
Britons, the Gauls, the Germans, the Spaniards, 
w^ becoming not only independent nation* 
alities but dangerous neighbours. An immense 
ohi^e was coming over Europe and even over 
i^ions outside Europe by the growth of Christ- 
ianity. The peoples who had W^ome Christian 
regardtKi themselves as in direct opposition to 
the persecuting power of the Roman Empire, 
and were compelled by the progress of events 


and by the necessity of preserving their Faith 
to sympathise with every attempt to break 
down the domination of Rome. Even in 
Rome the Christians were now a powerful 
body, and were making converts didhr among 
all classes. 

During the days of Diocletian there were so 
many incursions of foreign races into the 
dommions Rome still claimed as subject pro- 
vinces that Diocletian divided the government 
of Rome among four rulers, he himself being 
one. Each of these rulers had a different 
region to govern, and thus accustomed the 
R^an people to the idea of an Empire M'hich 
did not have its seat of supreme and central 
government in Rome. 

The Emperor Constantine. Con- 
stantine first distinguished himself as a soldier 
during Diocletian's reign, and became one of 
the Roman rulers when, after Diocletian’s time, 
there had come to be no less than six Roman 
rulers at one time. There were incessant 
disputes and struggles among these rival poten- 
tates, but C'Onstantine proved himself the 
strongest of any, l>ecanie sole Emperor of the 
and finally supreme Emperor, bringing 
Rome back to th«‘ rule of one iSovereign just 
l)efore her extinction as the great ruling power 
of the world, (’onstantine was much drawn 
tow'ards the Christian Faith, and soon after 
hc'comin^ sole Emperor of Rome he issued a 
deercH* giving civil rights and full toleration to 
(liristians throughout the Empire. It is told of 
(Vinstantine by his biographers that in one of 
his military marches he saw in the sky a cross 
of light In^aring the inscription which rendered 
into English is, “ In This (’onquer,” and that the 
sight first filled him w ith the belief that the Faith 
typifit*d by the cross must have a Divine origin. 
It is also told of him that in sleep he had a vision 
commanding him to inscribe on the shields of 
his soldiers the letters which conRtitut<*d the 
sacred name of Christ. 

Meanwhile he had n*8olv(Kl to remove the seat 
of Empire from Rome to Byzantium, in Turkey, 
for the reason no doubt that he l)elieved Rome Ut 
have outgrow n her power as a capital, and that her 
dominions could be preserved by establish- 
ing a seat of Empire in some eastern city. He 
named after himself the city w'e now^ know as 
(Constantinople, and lived there in peace for the 
remainder of his life. Before his death he 
received public baptism as a Christian. He 
died in May. 337, and with his death may fitly 
end the history of ancient Rome. From that 
time Rome ceased to he a ruling Empire, and a 
new' world of Empires and of Republics, of 
progress and of civilisation, was coming into 
existence. 


Continued 


2072 



HORSES & THEIR MANAGEMENT AosimmE 

Famous Breeds. Rations for Horses at Rest and at Work. The Farm 15 

Horse. Care of Foals. Breaking in Colts. The Age and the Teeth oonunu^d (rota 

iVTi 

By Professor JAMES LONG 

Our Breeds of Horses — The Shire, for itH size. Tho bond ib well formod, th? neck 


This magnificent breed was formerly known cs 
the Old English cart horse, and was practically 
made in the counties of Lincoln. Cambridge. 
Derby, and Notts, but it gradually extended 
to adjoining counties, and subsequently to 
every part of England. Since the estatlish- 
ment of the Shire Horse Society the Shire hus 
iKH'ome one of the most popular horsw with 
farmers and landowners. It is chiefly black 
or dark brown, w'ith white marks on the face 
and fwt ; bHj>< are <K*casionally setm, but other 
colours are rare. It often reac-hes 17 hands 
in height, and in a good s|)ecimen the girth 
is from 7 ft. 9 in. to 8 ft. (» in. Whih* highly 
symmetrical in form, it may be descriln'd as 
■* much in little.*’ In build the Shire is H((uare 
and massiv**, |Misses«ing a big chest, a short biu*k. 
fK^werful shoulders and loin, long quarleix, 
(hH'p, well sprung rilw, muscular thighs, legs 
short behov the knee, heavily clothed with fim* 
silky hair or feather, and ^ 

short pasterns. The head . 

is long and fine, but broad ^ 
l)etweeii the ey<*s ; the 
Mcck arched, and the fc<*t 
larger and wide ; the lines 
of the iKidy are highly 
K\ mmefrical, while the 

weight of good sp<*cimens ^ 

exceeds 2,000 lb. The 

Shire is a fast and active * i 


arched and strong, the shoulders oblique, the 
back short and hollow, the chest wide and deep, 
the ribs round and well aprung, the quarters 
strong, the thighs nowerful, the legs muscular 
and straight, and tne lame, like the knee, flat, 
the pasterns sloping, and the ft'ct bi'oad and 
strong. Tlie (My^desdale is a fast and friw 
walker, and is on one side descendwl from t tock 
im|K)rted from France. 

The SuffolK. This variety, which is chiefly 
confined to East Anglia, is, on account of its 
heavy body and short limbs, known as the 
Suflolk Punch. Its colour is almost invariably 
chestnut, although varying in shade. It is 
active, couragt'ous, and strong, walking in:! 
trotting easily ; averaging about Ul hands in 
height, it scunctimes n»aclu*H lb'2, and weighs 
from 1,850 up to 2,2tKI lb. Tlic Suffolk [Kwsesses 
a neat head, a short neck, |M)werful shoulders, a 
well-rounded Uxly or barn*!, which is missive 
as t*om pared with the legs 
which supfM)rl it. The 
forearms an* short and 
stout, the thigh muscular, 
while the legs are light in 
comparison with those of 
the Shire and (’lydesdale, 
and carry no long liair. The 
paMt(*rns an* short and 
j strong, and the feet smaller 

^ than thoHi* of other heavy 


walker, and is largely hred V hns'ds. 

by farmers, many of whom . The Thoroughbred. 

keep |>cdigree mares for the ' ’’ thoroughbred, or race 

purpc,me, which they emt>!oy’’ horse, is the produce of our 

in their teams on the ^ Shetland pony ancient native hnujd crossed 

land. The produce is with the Arab and other 

chiefly sold for heavy draught purposes to horses of Eastern origin. It is a somewhat nor- 
brewers, carriers, and the Tike. The Shire vous creature, exhibiting great speed, spirit. 


is perhaps the most powerful horse in the world. 
It is docile and intelligent, and is believed to 
have descended from the old English war horse, 
an animal of much smaller size. Great prices 
arc often obtained for prize-taking stock, and, 
chiefly owing to exhibitions, the breeding of 
this animal has become an important industry . 
Pedigree stallions owned by Avealthy landowners 
and farmers or hired by societies travel through 
most parts of England. 

The Clydesdale. The Clydesdale is the 
draught horse of Scotland, chiefly used for 
the heavy work on the farm and the drawing 
of heavy loads in the great centres of Mpulation. 
In colour it is usually dark brown or olack with 
white markings ; not qmte so large as the Shire, 
it reaches a hei^t of 16 to 16^ hands. While 
symmetrioal in mnn, it is massive and powerful, 
possessing a gentle disposition and great activity 


courage, and endurance. In build it is graceful, 
with fine skin, silken hair, and plenty of sinew, 
lender the management of a Royal Commission 
money is annually aw’arded to selected sires, 
which are distributed throughout the country 
for the use of farmers and others at low fees. 
The object is the production of hunters, carriage, 
and other saleable horses, which the thorough- 
bred is well adapted to produce when crossed 
on selected mares. The head, although wide in 
the nostril and the forehead, is fine, especially 
at the muzzle. The neck is long and slender, 
the shoulders long and black/ the loin short* 
the quarters muscular, the legs bng and flat, 
but short from the knee to the pastern, whioh is 
elastic, ^e forearm and thij^ long, the ohest 
high, and the constitution ex;) 0 ptionaL In 
colour the thoroujg^bred is usually bay, brown, 
or dhestnut^ other colours being comparatively 

m3 



rare* In height it reaches up to 17 hands ; 
according to one of oar best authoritieat Sir 
Walter Oilboy, the height of the racehorse was 

14 hands in 1700, 14*3 in 1800, and 15*25 in 

1900. 

The Cleveland Bay- This is an im- 
proving breed, which is bred in the Cleveland 
and a^acent parts of Yorkshire and Durham. 
It is employed on the farm for light draught 
work, for the saddle, and even for carriage work, 
the mares biding specially adapted for the 
production of carriage -horses when crossed 
with the thoroughbred. In height it reaches 
from 10 to 16*2 hands, and its colour is the 
richest bay of anv of our native breeds. The 
mane and tail are black, and the legs dark. The 
head is not well formed, but the neck and 
shoulders are well set, the latter sloping and 
powerful. The chest is deep, the back short, 
the bamtl round, the loin^ pou’erful, the quarters 
long and espec*ially well formed, and the legs 
clean. 

The Conch Horne. ChieHy bred in York* 
Hhin^ this variety has, like the Tlcveland bay, 
to which it is closely allied, improved in form 
and quality owing to the estahlishment of a 
society. The mares an^ larg<‘ly employed for 
the bnM^ding of coiu h horses and hunters. In 
colour the coiwh horw' is usually brown or bay 
with dark legs ; the head ill neat and the crest 
an'hed, the shotildcrs sloping, the loins powerful, 
the (|uartcrH symmetrical and strong, the legs 
Hat, luid tlu' fwt good. The coach horse has 
excellent a^^tion, and stands from 16 to 16*3 in 
height . 

Tho HncKney. This is. perhaps, the most 
striking and popular of the light horses of British 
breed. Its stepping, its high action, and its 
speed in harness and saddle combine showiness 
with the usefulness of the horse. The Hackney 
is bred in almost all colours, although the chest- 
nuts are the most popular. It stands over 

15 hands, 15*3 being its outside height. The 
breed is the result of crossing — it has Arabian 
blood in it H veins — and of sok^ction. It s neck is of 
moderate length, shoulders deep and sloping, ribs 
nicely rounded, back short, fore arms short and 
strong, and hind quarters broad and muscular. 
The tail is placed high, and is invariably docked. 
The Hackney is altogether smart, spirited, and 
symmetrical. When moving, its action should 
m from the shoulder and not from the knee. 
The Hackney Horse Society, which has vigorously 
promoted the extension of this breed, the home 
of which may be i^arded as Norfolk and York- 
shire, was established in 1883, and holds its 
annual show at Islington. 

The Polo Pony. The polo pony is a 
wonderful production of the art of the trainer. 
Although the variety has soaroely become a 
definite breed, really good animals are remark- 
able for their spera, oouram, stamina, and 
intelligence. The polo should not be under 
14 hands. It may be of any colour, while its 
formation should be snoh as will enable it to 
•ooomplish its work most perfectly. Many 
orosaes have been made in breedmg, ei^teoially 
with the Barb and the thoroughbred, the former 
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mated with polo mares being preferred by 
some suthorities, who regard the Hackn^ 
os unsuitable for this purpose. There is now a 
Polo Pony Society, the work of which is telling 
on the breed. 

The New Forest Pony. This pony, 
whiob may be of any colour, although usually 
black or mown, stands from 12 to 14 hands. 
It is a plucky, hardy breed, and may be 
regarded as the survival of the fittest, for 
la^e numbers of ponies have died in the Forest 
in the past, where they are frequently turned 
out for the whole winter. Useful animals may 
be obtained at the Lyndhurst and other annniij 
fairs, but many are difficult to break. 

The Ejcmoor Pony. Standing about 
12 hands, the Exmoor pony is usually bay 
in colour, thickly built, strong, quick, short- 
legged, and provided with plenty of stamina. 
A really good animal is not common. 

The Weleh Pony. The Welsh pony, 
standing from 12 to 13 hands, is a thrifty 
animal, varying in colour, duns being frequently 
met w'ith, possessing sound, flat legs and good 
feet. 

The Shetland. The smallest of British 
breeds is the Shetland, standing from TJ to 
10 hands high. It is short in the neck and 
hack, gentle in disposition, furnished w'ith 
muscular quartc^rs and sound feet. 

Methods of Feeding. Although horses 
are kept by all sorts and conditions of 
men, feeding is generally practised upon very 
similar lines. The most popular fooas in the 
British Isles are hay and oats. There are. 
however, wide differences in the quality of 
those two foods as employed respectively by 
the costermonger and the huntsman. Good 
oats should be used, and they should be hard 
and thhi skinned. Hay should be the finest 
early-out mixture, containing a sufficiency of 
clover herbage, and it should be fragrant and 
sweet. Oats are preferably crushed for aged 
horses and horses w'ith bad teeth, w'hile the hay 
should be chaffed, the allowance never exceed- 
ing 12 lb. daily unless the circumstances are 
exceptional. Two or three pounds of sweet oat 
or wheat straw-chaff may he added to a day's 
grain ration in accordance with the size of the 
animal. Whether crushed maize, barley, malt, 
or beans, bran, middlings, or linseed meal or 
cake, or an occasional mangel or carrot, be 
added to the ration, depends upon circumstances, 
to which reference will presently be made. 

Maintenance Ration. Food is supplied 
to the horse, first, for the purpose of maintenance, 
and next, for Uie purpose of providing for the 
energy expended in labour. A horse at perfect 
rest praetio^y requires a maintenance ratk>n 
only-~«.g., sufficient food to maintain the heat 
of the body and the wear and tear of tissue, 
without loss of weight. According to Zuntx, 
a hone wei^^hing 1,000 lb. can be maintained 
on a dafly ration of hay and grain which provides 
6*4 lb. digestible nutritious matter, of which 
not more than 3 lb. in the total ration should 
cmisist of omde fil»e. Grandeau, whoae ex- 
penmenta in France ate so deserving d atleii- 
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experfmonted with three horeee awaging 
852 lb. in weight, which he maintained upon 
17*6 lb. of hay daily, of which, on the averMe. 
6 IVi were diffasted by each, this the 

juivaJent of Jb. for a horse weighing i,uuu id. 



A WELL-FORMED HORSE 
Hti height equal to hh leiigtti. Note the dotted lliiea form- 
ing a Miuare. (From Captain Ooninie'N Hintii on llonteH *’ : 

Murray) 

Wolff found that a horse at rest weighing 
1,100 lb. required 7| lb. of digestible tnalier 
excluding fibre, this, too, being equal to 6} lb. 
of fibre-troo food for a horse weighing 1,000 lb. 
It should bo pointed out that horses digest 
coarse f odder less perfectly than cattle and 
other ruminants, so that, although they require* 
less for maintenance purposes, they need about 
the same quantity for this reason. Jordan 
accepts a daily ration of 6 0 lb. of digestible 
nutritious matter for a resting horse weighing 
1,000 lb., and suggests among other formulas 
10 lb. of hay and 6 lb. of oats, or 12 lb. of 
hay ard 3| lb. of bran, or 3 lb. of oats, or 2} lb. 
of cracked maize. 

FmiUhi the WorKinf Horse. We 

have seen that a horse of given weight can 
be maintained when at rest on some 6} lb. of 
digestible matter — t.e., on that portion of the 
dry material of food which is nutritious and 
digestible, this being regarded as the mainten- 
anoe ration. What the feeder next requires 
to know is what additional quantity of food 
should be provided for the accomplishment 
of a given amount of work by a horse of given 
weight. When we speak of food in this connec- 
tion we mean the digestible portion of the 
additional ration piovid^Ml. An addition to a 
ration having been made, it is important to 
understand, although the fact can onlv be 
approximate, what it means wh«i translated 
into energy; nor must we forget that energy is 
expended as well when the animal moves itself 
as when it is moving its load. Let us again 
refer to the work of Zunts. who found that about 
a third of the total energy provided by food 
could be utilised in the form of labour. This 
experimenter points out that a horse wei^iing 
1,(|Q0 lb. when walking a mile at the n>:6 of 
from two to three miles an hour would ** expend 
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a total m&tgy ot 478 ioot^tems, 44*4 jper oent^ 
or 201 foot^tons of which bekmg to the ^ort 
of walking* over and above the energy needed 
for mere maintenanoe.’’^ Thus, although we 


performed would be equivalent to the Iffting 
of 9,300 tons one, foot. In feeding a horse it 
should be remembered that speed tells as well 
as weight. T^us, a fast draught horse expends 
more energy is aooomplishing the same amount 
of work than a slow draught horse, and con- 
sequently it requires more food, although, let 
us remark in passing, the additional food 
supplied for the accomplishment of additional 
work should be rather in the form of grain than 
of hay, a large quantity of which is not adapted 
to the limited capacity of the digestive organs 
of the horse. Many authoritien regard 12 lb. of 
hay as a limit. This being so, it follows that the 
ration of ahorse should be concentrated, well- 
balanced, and mixed with chaff, and supplied 
more frequently than in the case of ruminants. 

The Food for the Faeteet. A hackney or 
nag horse employed for any fast work n^quires 
more food, weight for v-eight, than a draught 
horse, more energy being expended in a given 
time. Thus, a hac^kney trotting 12 miles in an 
hour expends more energy than a draught horse, 
weight for weight, which takes throe hours to 
eover the same distance with the same load, 
and cotiHoquently requires more food. The cost 
of horse labour inereai^ with the sj)eed with 
which it is performed. It is the pace that kills, 
quite apart from the increased (consumption of 
food and wear and tear. In praetk^e, however, 
horses kept for fast work are kept at I’est during 
more hours daily than draught horsc^s ; con- 
sequently a balance is struck, the total food 
consumed is not materially increased, and time 
is given to the animal to recuperate. Farmers, 
as a rule, prefer fast horses on the land, but if 
Huch animals are w'orked the full complement 




ACTION OF A HACKNEY HORSE WHEN TBOTTINO 
(Captain Oomnie) 

of hours daOy, they require more food than 
, slower horses, and wear out more quiekly. In 
the table which follows are some suggested 
rations for heavy horses. 

The difference between the German standard 
and English practioe, as shown by the rations 
given by farmers, and suggested by Fleming, is 
remarkable, but in practice there is just as 

* jr<aslan on th? Feeding of Anlmaii 



RATI0K8 ROK HEAVY HORSES. 
<Bi*r Ceat.) 



Dry 

matter. 

aibuml. 

nold*. 

I\t. 

C*rt>o- 

hydmtM. 

katto. 

Hors« St heavy work, weighing 
1,000 lb. (Wolff) 

25-6 

2‘8 

0*80 

18*4 

1-5 5 

Do. moderate work . 

22-6 

18 

0*00 

11-2 

1-T 

Heavy liorae at regular work 
(Fleming). OaU, 18 lb. ; 
beann, 2 lb. ; hay, 1$ lb. ; 
gtraw-chaff, 2 lb 

22 -8 

8*1 

105 

1«*5 

1-50 

Farmer's summer ration (Mc- 
Connell). Oata,l0| lb. ; beaiM 

2 lb.; chaff, 2 lb.; gram, 100 lb. 

;i4-8 

8 4 

0*9 

18*6 

1-0 

(iermau standard for a horse 
WRighing 1,000 lb., in ukkI- 
erate work 

< 


! n-4 


1 

Do. ill average w’ork 

j — 

— 

j 18*0 

— 

1 — 

Do. in heavy work . . 

1 - 

— 

1 16*0 

— 

— . 


Muizt^ 

Oats (good). . 


Hi. 


«0 

40 


much diffcnmeo in the weight of the ralionH 
supplied by fr.nners tljemselveB. In many cases 
meadow, mixed, or clover hay are freely supplied, 
apart from the chaff used in mixing with the 
com, while the oats provided on one farm may 
reach three buKhols per week and on another 
only two bushels. Mpeh depends upon the 
weight of the Iiorsc:;, upon the condition in 
which their owner prefeni to kwp tliem, and 
upon his particular views as to what constitutes 
a sufficient ration. 

Proportions of Food. A Fren<?h observer 
of wide exj)erience finds by direct exf)erimeut 
that a draught horse in ordinary work requires 
12 lb. of digestible dry 
matter {wr l.tMK) lb. live 
weight, the ])roportion of 
fatty matter increasing 
with s*ze. On the basis of 
the argument of Zuntz, 
if we as.sume that lb, 
of dry digt*stible matt**!’ 
are re(|uircd for the purposes of maintenance of a 
horse of 1,00() lb., some 14 lb. of additional 
digestible dry matter would be required were 
such a horse engaged in walking with a draught 
of 1,(K)0 lb. on a level road for 20 miles. We have 
seen that the ratio between the albuminoids of 
food on the one hand, and the fats and carlx)hy* 
drates on the other, varies. Experience suggests 
that with increased work the albuminoids 
should be inert^ased, and consequently the ratio 
r^uced. It is for this reason that in heavy 
work beans are constantly added to oats, especi* 
ally where such work is fast ; but, inasmuch as 
the carbohydrates (sugar, starch, gum) and fate 
are chiefly employed in the animal economy in 
supplying the necessary energy, they may be 
provided in larger proportion for slow work, 
with the result that the ratio will be wider. 

The employment of maize in the ration of a 


horse depends largeliy upon eir? 
eumsUnces. It is inadequate for 
fast woiit , it may be need with 
Ind^ent for medium or alow work. 
Maixe, however, is not so sale a 
food nor so well balanced as 
oat, although when Uie price of 
both foods IS moderate, there is a 
wide difference in the cost of the 
feeding matter supplied. I.et us 
suppose that maize costs 2/^. |)er 
quarter of 480 lb., and oats 20s. )H*r 
quarter of 320 lb. — this weight pro- 
viding a good sample. According 
to the following figures, UK) lb. of 
maize will provide 73*8 lb. of digest- 
ible dry matter, while UK) lb. of 
oats would provide only 57 lb. ; the 
cost of the former would lie 5s. 2Jcf., and of the 
latter, Os. 3d., or, in other words, the nutritious 
matter of the maize would cost ■85d. Ih.. 
and of the oats, l'3d. {KT Ih. (Sc^* table.] 

The third Uiblc is a suggesttnl ration, to 
include maize, for a horse weighing l,<M)l)lb. in 
nuKlerate work, the figures Isung approximatt*. 
VV^ith the same weight of maize and hay the 
oats might l>e replaced with 5 lb. of barley or 
fl lb. of bran, or 6 lb. of d<*Hiccated giaiiis . but a 
changt* should l)e gradual, tin* (complete alUirna- 
tive never IxMiig immediat<‘ly eff(*ct<Hl. llors«?s 
fed on such a ration should, when subjected to 
severe work, receive an incTea.Ho in the quantity 



Hiiil Niitrltioiiit. 

Ut. IH't l'«Mlt. 

1)1 

«*<ti>t |.‘i 

iiiilrin. 

; Cwrlm- ! 

, ItyilniU'N. ' 

Fat. 

lINt til. 

lltli 

I'rlirc, 

3H 

2 S 

8*4 
9*0 ! 

i 

00*0 

43*3 

4*8 

4*7 

■ 73* H ' 
57 '0 

r.;2| 

0 3 

0*85 

J*3 


F«od. 

Dry 

Orpuitc. 

AllMUli* 

nuliU. 

( 

C«rt>w 

byHmUd. 

P«t 

12 lb. Hay 

0-7 

•70 

5' 16 

•15 

S Ib. Oats 

6*0 

•58 

2-50 

•26 

6 Ib. Maiae 

4*2 

•42 

2-90 

•26 

2 lb. Straw-chaff 

16 

02 

i 

•70 


20*5 

. 1*67 

10*56 

1*86 = 18*67 


of oats, in addition to 2 lb. of IsMins daily. In 
all cases the horses t)f lint farm Iwmdit by an 
<K*easional warm bran mash, which it is cus 
tomary to sup{)ly on the Saturday night, or an 
occasional handful of linsecMi meal, or of cruslntd 
linseed cake, the albuminoid ratio being main- 
tainiMi at aWut 1-5. The meaning of this ratio 
it is now ne^^essary to explain. ^ 

Albuminoid Ratio. This term means 
the proportion between the albuminoid and the 
non-albuminoid digestible matter of food. 
Nitrogen is a leading element in all albuminoids ; 
it is not present in either fats or carbohydraU^. 
Were we, however, to describe the two sets of 
constituents as nitrogenous and non-nitrogenous, 
we might mislead, inasmuch as a portion only 
of the nitrogenous constituents of food are 
utilised in the animal economy. 

The Purchmae of Horoeo. In buying 
a horse an expert may be deceived. The 
amateur is, tnerefore, advised to employ 
professional help, and thus to minimise 
hisrbk. Those accustomed to horses, how- 
ever they may trust their ' own judgment 
in other respects, will do well to employ 
a veterinarian to examine a proposed 
purchase for health and soundneM. A 
horse should first be seen at home in the 

2077 




stable, and overhauled in every particular. The 
object should be to asce^’n if there ia vice, 
unsoundness in bodv or limb, and that the age 
given is correct, as shown by the teeth. Whether 
M at the walk or the trot, driven or ridden, it is 
well that a disinterested and capable groom or 
coachman should be employed unless the pur- 
chaser can trust himself. For his first examina- 
tion the animal should be led to a level spot, 
where his teeth, eyes, wind, hearing, mane, 
withers, and limbs may be examined in turn. 
Bomething may be learned from the way he 
stands ; nonce he should be looked over from 
both front and back. He should sU.nd firmly and 
four-square, not resting a weak limb or timder 
foot. He should be walked and trotted, ridden 
or in harness, and in the case of a draught horse, 
be placed in a loaded cart, which he should be 
required to draw and to back. Again, he should 
be tested for shying, kicking, and even bolting, 
as well as for any other vices which may be sus- 
pected. A souna horse should be able to see and 
near clearly, and be afraid of nothing he sees 
or hears, including the motor-car. On return to 
the stable, he should not exhibit timidity, or 
t«unp(T, or weakness of wind or limb either imme- 
diately or after a laf)sc of an hour. For such 
troubles or diseases as spavin, ringbone, splints, 
sandcraek, navioular, fistula, pollevil, and the 
like, as already suggested, an expert should be 
employed. In selling a horse a warranty should 
never be given, either verbally or in writing, if 
there is a shadow of doubt on any point, for it 
includes faults of which the owner Imows nothing. 
On the other hand, a buyer should endeavour to 
obtain a warranty for self-protection. 

Horses for the Farm. The farm horse, 
leing required for heavy draught work, as 
ploughing and rolling, drawing loads of manure 
to the ne\d» and com to the station or the 
merchant, requires great strength and endurance, 
as well as spe^ in walking. The object in breed- 
ing, therefore, is to obtain these qualifications. 
He must be of large size, well formed, the 
muscles being prominent where they are most 
needed, and the legs and feet absolutely sound 
and strong. Constitution demands plenty of 
room in the thorax — a prominent chest, which is 
deep and broad, and long, well -arched ribs, 
providing plenty of room for play of the heart 
and lungs. Add to these points docility and good 
temper, and we shall not be far wrong 
In selecting stock for breeding, it is important 
that the staDion, or sire, shomd have a long, 
straight head and broad forehead ; short, wide, 
muscular loins ; prominent, well-curved ribs ; 
a belly proportionate to the size of the aninfal ; 
fore 1^ which are straight, squarely set when 
looked at from the front, and not too far under 
theohest The hind kgs should be equally square, 
well formed, straight without tendency either 
to bowness or what is termed ** oowhook.’* The 
feet should be well formed, sound, neilher 
turned inwards nor outward^ and always firmly 
planted on the ground. There should be neither 
defect of mth«r eye or ear, still less of breathing. 
In a word it is imperative that for reproductive 
purposes both sire and dam should be in perfect 
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health and vigour, and as nearly perfect in form 
and temper as possible. Fanners, however, sie 
compelled to do the best with the means at their 
command. 

The Mare. In many cases, mares are kept 
for field wmrk and used for hiding purposes. 
The plan is a good one, but under no circum- 
stances should a wee4y, unsound animal be 
employed as a dam, however good the sire, for 
the practice means vexation, disappointment, and 
loss. If a mare has a pedigree, which in large 
part means reliability of constitution, so much 
the better. She should be in good condition, 
and without any serious fault, and th3 younger 
th^ better, although in many cases mares are 
employed for breeding up to an advanced age. 
Both sire and dam should be in the full vigour 
of life. The mare comes into season from seven 
to ten days after foaling. The breeding mare 
may be worked nearly to the date of foaling, but 
she should obtain a rest of a few days under any 
circumstances. Parturition occurs about 11 
months after service, the date of w'hich should be 
kept, and as the time closely approaches, it will 
be noticed that the udder commences to expand. 
The mare usually foals without assistance, 
whether on the pastures in sufficiently mild 
weather, or in the loose- box, where she should be 
subsequently kept for a few da 3 r 8 prior to turning 
out with her offspring on a fine warm day in a 
paddock. After foaling she should receive a few 
oran mashes and an occasional mash of boiled 
roots, with crushed oats and sweet hay. The 
box should be specially cleaned, purified, and 
littered with clean straw before foaling. Should 
green food be available, it should be gradually 
introduced, unless the animal has been receiving 
green rations beforehand. Until mare and foal 
have been hardened off to outside exposure, 
they should return to the loose- box at night ; 
subi^quently both will benefit by remaining 
altogether upon a dry, yet soft, turfed pasture, 
on w'hiob they may be fed from a movable crib or 
manger from day to day. The mare should be 
kept in condition as well for the benefit of the 
foal as for her early return to work, while the 
foal should be libecmlly fed from weaning on- 
wards. Without good feeding, size is unattain- 
able, especially on poor soil. In the rearing of 
young horses, it is important that the best grass 
should be placed at their disposal, but it should 
neither be short nor wet, many foals being lost 
upon both, and on mai^ parasites abouncL 

Wraafnf Foaln. when the mare returns 
to work, the hours during which she should be 
employed should be gradually increased, but she 
should never work too bng in the day before 
weaning, nor return to her foal while stui warm, 
both pwtioes being liable to cause diarrheea, or 
scour, in the youngster. A strong foal mi^ be 
wean^ at the age of six monUis. If he feeds 
well, his ration of oats may then be increased, bat 
the food sujqified should always be of the beet 
Extra care should be taken with young stock in 
winter, andyetthefeshould be no coddling. Gohs 
may be tunzM in a well sheltered, or ooverM yard, 
whm they can lie dry, and where they are mo- 
tecled against biting winds and driving rains. Tbe 



colt may be iubmitted to castration at from 12 
to 15 months, the modem system being adopted. 

BmatUag. Farm colts and fillies are more 
DasOy broken than those of almost any other 
class. The breeder should make a practice of 
making friends with his young stock nom birth. 
They may be handled, or even fondled, daily, as 
far as possible. Under such circumstances, 
breaking becomes extremely easy, and almost 
without any extra effort a young animal submits 
to the halter and subsequently to harness for the 
plough or the waggon. There should be no suspt • 
cion of harshness oi cruelty in word or de^. 
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be moouraged by word and act, and rewardec 
on his return to the stable, leamiiig to reoognisc 
that he has given satisfaction. In this way 
colt mav be gMually brought into the dailv worf 
of the farm at the age of two and a half years. 

The Age of the Horse* The adul 
male possesses 40 teeth, and the female 36, 
the temporary teeth in each sex numberin^ 
24. These teeth are succeeded by the permanen" 
teeth, which commence to appear at from 
two to two and a quarter years from birth 
Where horses mature early, and where they ar 
accustomed to eat coarser food than usual, th 
permanent teeth sometimes appear earlier thar 
IS normal. The 12 front teeth, top anc 
bottom, are known as incisors, w'hile the molar, 
number 24, of which only 12 are t(*mporary 
In the male, however, although they art 
occasionally found in the female at fror 
eight to nine years, there are four canine, o 
comer, teeth. In the young animal the mout 




TBE PASTS OF A HOBSE 


When, by the gradual introduction of the halter, 
the bridle, plough chains, and other harness, the 
young animal is submissive, he may be placed in 
harness by the side of a steady old horse, and 
induced to assist in drawing a log of wood, then 
a bush harrow, made on the framework of a 
hurdle or an old gate. This will prepare the way 
for attachment to a chain harrow, and subse* 
qnmitly to the plough, the roller, the waggon, 
and the cart. At first, the experiment may be 
a ihort cme, gradually increasing until the colt 
becomes fit for a short day's work. He should 


is complete with the temporary teeth at tw. 
years, and with the permanent teeth at five year 
old. The comer teeth at this age — those nex 
to the midges — are but shells, while the middl 
and cmitral teeth are well developed. When 
horse has reached eight years and is aged, th 
marks on his teeth have been worn away, and i 
is next to impossible to mistake him for a 
animal of younger years. The trained expert i 
able to fix the age of a horse for some year 
afterwards, but this is scarcely a study for aa 
but the dei^r or veterinary suigeon. 
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cHEBisniT THE REALITY OF THE ATOM 

IS The Root Question of Chemistry. Physical Chemistry. The 

coBtinued from Atomic Theory is not Destroyed. Analysis of the Atom 
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By Dr. C. W. SALEEBY 


^UH study of radium has prepared us in some 
^ measure to consider anew a question which 
is of far greater importance than an^ fact about 
radium as such, but a question to which the stu<^ 
of radium is gradually providing an answer, ft 
may be; said, p^haps, that the root question of 
(^hem'stry is tne nature of matter. That is also 
a (jurstion for thc^ physicist, though not his root 
question. Tlie physicist is, at least, as much 
concerned with the impalpable something w'c 
call energjf as with matter; whiU? the chemist 
concerns himself with energy only in so far as 
he nf»t*dH to do so in onder to understand 
the changes which matter undergoes — changes 
which, for convenience, we usually distinguish 
as chemical. 


All Things are One. But it is now far 

too lat<' in the day to speak or think as if there 
were any fundamental line of demarcation ht'- 
twwn Pliysics and Chemistry. Even tem yt'ars 
ago there was some little excuse, |>erhaps, for 
assuming that tiny were two distinct sciences, 
though this was not a notion which could ever 
be held \>y any would-be philosophical, still less 
by any d stinguished student (»f cither. 

Nowadays, a man may call himself a chemist 
or a [ihysicist, but he will lx* of exceedingly 
small im^xirtance as either unless he lx* Ixith. 
KndU'ss inKtaiKH'S might be accumulated that 
serve to show how' closely the sister sciences are 
interconnwted. It is jirolwhly safe for the present 
writer to assume that there is no reader of this 
course who is not also a reader of the course on 
Physics. VVe may make distinctions, for con- 
venience, lietw'een them, but ultimately the two 
sciences are one. Serious thinkers have always 
recognised —perhaps more as an article of faith 
than as an article of demonstration — that the 
distinctions Iwtween the sciences are, in the last 
resort, man-made. At bottom, the universe is a 
univenic ind.H*d. not a multi verse. It is a 
flawiess unit of fact," as a great American 
thinker has said, and when we isolate from it any 
particular aspect and proceed to study that, we 
must remember that we have performed an 
artificial process, the necessity for which is 
imposed upon us by the limitations of our minds, 
but which we must not permit to become a snare 
after being an aid. 

Unity of Chemistry end Physics. 

There is no correspondence in nature — ^no funda- 
mental oorrespondenoe^ that ta to say — to the 
dlstixiotkmB between the sciences. Properly speak- 
ing, there are no sciences, but only soimoe. The 
student might as well attempt to understand the 
anatomy of man without physiology, or die 
physiol^ of man without anat<»ny, as to study 
phj^os or chemistry independently. This is (me 
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of the reasons why we have, as frequently as 
possible, inserted cross-references between the 
courses upon these two subjects, and why one and 
the same topic has not infrequently b^n dealt 
with in both — now from the more distinctively 
chemical, now from the more distinctively physical 
point of view. But, indeed, the more the sciences 
advance the more they come to deptmd upon 
one another, and so the man who would be* 
master of any one science must have some know - 
ledge of all — the more the better. 

Now, what has lieen the tendency in the cast* 
of the two sciences under discussion ? Do they 
still stand on a level ? Arc they sisters? to 
repeat the common term. ITie answer most 
emphatically is that they are not. One has 
gained supremacy over the other. Nay, more — 
it has actually bwn able to include the other as 
one of its ow^n sulxtivisions. The reader will 
not need telling which has become the dominant 
science. Were he in such ne(*d, w'e might again 
<juotc the profound saying of Bacon, who. 
centuries before the truth »>f his words w’en* 
verified, declared that natural philosophy — a 
term practically equivalent to })}iyHicK, which is. 
of course, derived from the (tret*k word for 
nature — is the " great mother of the sciences.*' 

The New Science of Physical 
Chemietry. Modem chemistry must acknow - 
ledge its filial relation to modem physics. If not 
to-day, then to-morrow’, or tlie day after, all 
the phenomena of chemistry must bt* not merely 
included amongst the phenomena of physics, 
hut must be explained in physical language and 
regarded as physical phenomena, differing in 
kind not one whit from the phenomena which 
men have long recognised as coming under the 
heading of physics. 

From one point of view, we may say there has 
been bora a new science — physical rhmiistry, and 
this term does afford convenient means of indi- 
cating a certain series of inquiries ; but all 
chemistry is really physical chemistry, and is 
more clearly seen to be physical chemistry the 
more nearly it approaches pertection. Thus, this 
question of the ultimate nature of matter is 
equally and alike a physical and a chemical 
question. Here we must attempt to d'seuss it 
more especially, of course, from the chemical 
point of view% asking questions which are 
especially suggested by chemistry — questions 
as to so-called chemical energy^ as to valency, 
aa to the nature of forces which determine the 
combination of elements for the formation of 
compounds, as to the decomposi^on of com- 
pounds, and, in short, all those interrelations 
of matter w^ch are commonly distinguished as 
chemical 
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The Umit of the Older Chemistry. 

And, in the first place, we must decide how far 
the older chemist^ takes us, and the answer, of 
course, is that the older chemistry takes us as 
far as the atom. The standard chemistry is, 
indeed, based in the main upon the theory of 
atoms. On the other hand, students of this and 
its companion course have already found reason 
to see that the atom is not an ultimate ; and here 
we must insist upon an extremely important 
truth which is in very grave danger of being 
neglected at the present time. The casual reader 
is extremely apt to be misled, and, unfortunately, 
the casual writer as well. So soon as the physic- 
ists rudely disturbed the equanimity of the 
chemist by resolving the atom into smaller par- 
ticles, people arose who said that, for instance, 
“ the whole structure of modem chemistry has 
been swept away at a blow.’’ That is, indeed, 
a nice comprehensive statement. For just a 
century chemists have been accumulating facts 
in thousands and tens of thousands which seemed 
capable of explanation on the atomic theory, and 
on that alone. Our notions of molecules, and of 
molecular constitution, our conceptions as to 
what constitutes a compound, and differentiates 
it from a mixture, our positive and experimental 
knowledge — not theoretical knowledge, be it 
ohservecl — of the laws of valency and of 
atomic heat, the law of Avogadro, and many 
more — all these, forsooth, are to Ik* swept 
away at a blow because the old conception of 
the atom can no longer stand. On page 159(1 
we spent half a dozen lines in protest against 
this view', as was indeed necessary Ixffore w'c 
could discuss the laws of compounds. But 
let us consider the matter, since otherwise w'<* 
art' not likely to go far in our search for an 
answer to the root question of chemistry. 

A Grave Error. A still more recent writer 
than the one whom wt have already quoted makes 
very short work of the atomic theory, and this in 
the course of praise showered upon Professor J. J. 
Thomson — whom the following sentence would 
8(;arcely gratify ; “ The atomic theory, which wc 
w'ere taught at school to regard as the founda- 
tion of chemical science, has been ‘ scrapped ’ on 
the dust -heap of antiquated hypotheses.” The 
present writer finds that this notion is to be 
found not merely among amateur commentators 
but even among competent students of sciences 
other than chemistry. The case is plausible 
enough. An atom is, by the derivation of the 
w'ord, a thing which cannot be cut. It is an 
ultimate, an everlasting “ foundation-stone,” as 
(Tlerk -Maxwell thought, as Dalton himself 
thought, and well-nigh three generations of 
chemists after him. lliis assertion concerning 
the atom would appear to be the most essentnd 
assertion that can be made of it. Whatever 
else may or may not be true of the atom, at least 
it is a chemical ultimate as distinguished 
from a physical ultimate. However closely 
you exaihine iron you can never get any further 
than an atom of iron ; similarly with sulphur, 
while the difference between the atom of iron 
and the atom ol sulphur is radical and 
eternal 
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Upon the theo^ of atoms there has indeed 
been erected the imposing and seemingly stable 
structure of modem chemistry. Our scribe is 
correct when he says that ” we were taught at 
school to regard the atomic theory as the founda- 
tion of chemical science.” 

Complexity of the Atom. But now' 
there comes the physicist, who tellK us that an 
atom is not an ultimate but is a comjffcx l»ody, 
consisting, at the very least, of a thousand 
smaller particles, which* ber.r some such relation 
of size to it as a full stop hears to St. Paul’s 
Cathedral. Tlie hasty observer has, indeed, 
some ground for thinking that the foundation 
has been swept awaj’, to the utter ruin of the 
Huperstruoture ; and unquestionably this view' 
would be not merely plausible but also eorm*t , 
if the essential jmrt of the conrefition of the atom 
u>ere its indit^ihlenefitt. Now', it is this part 
of the conception which is usually regarded as 
essential. The present wTiter was taught that 
this is the essential of the atom. The text- 
books regard it as such ; the less philosophic 
c'hemists. generally, have regarded it as sueh ; 
and the very meaning of the* name goes to eon- 
firm this view. Nevertheless, we maintain and 
propose to prove that, during all this time, the 
emphasis has been laid upon a part of tht^ (con- 
ception of the atom which is not (essential, 
which is of no iniportant^e whatever for the 
atomie theory, and which, to boot, is dt'monstra- 
tively false. To the latter asscTlion tnery oiu' 
must now' agren?, hut the two fornuT will surprise 
all, save those very few' who have attempt ('d 
to understand the logic of scientific thinking. 

John Stuart Mil Pa Anticipation. Tin* 
explanation of the whole matter is to l)(‘ found 
in a really remarkable pan^graph occurring in 
Mill's “ System of ].«(>gic.” whicli dates from as 
long ago as the y(*ar 184’1. the year before^ 
the death of Dalton. Then* ari' f(*w passages 
in the writings of this gicat philosoplu'r w'hkdi 
more strikingly demonstraU' tlui mtuwurc of 
his genius than this, or more signally show how 
the greatest minds, wH'ing all round a Hubj(*ct, 
are able to corrtH'i the narrow' views tak(*n by 
men whomay quite w'ell be distinguished w'orkers 
in this or that field — chemistry, biology, or w hat 
not. In the introduction to his great work. 
Mill attempts to define logic and estimate its 
province. He declarer that he must “ attemj»t 
a correet analysis of the intellectual procc^ss 
called reasoning or inference,” and then he go(*s 
on to say : 

“ With n^spect to the first part of this under- 
taking, 1 do not attempt to decompose the 
mental operations in question into their ultimaU5 
elements. It is enough if the analysis, as far 
as it goes, is correct, and if it goes far enough 
for the practical purposes of logic considored 
as an art. The separation of a complicated 
phenomenon into its component parts is not 
like a connected and interdependent chain of 
proofs. If one link of an argument brosJes, 
the whole drops to the ^ound ; but one step 
towards an analysis houls good, and has an 
independent value thouflh we should never be 
able to make a second- The results of analytical 
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climiitiy «re not the leit TiliieUe^ thoai^ it 
idioold M difoorered thet ill which we now cell 
cimple iobitiooec ere <61% compoondi* AH 
other thingB ire, it iay nte, ooinpconded <»f 
those dementi ; whether the elements them- 
•dvee idmit of decompoiitioii is in importini 
inquiry, but does not utect the oertiinty of the 
•oimoe up to that point/’ 

How the Atomic Thoory I* Affected. 
Mill’i argument i» that it does not matter 
whether the atoms of the elements may be 
shown themselves to admit of decomposition, 
since, however important that question may 
be, the answer to it has no bearing upon the 
conclusions to which the atomic theory has 
already led us. The notion that the atom is 
indivisible does not constitute a link in the 
chain of argument which we call the atomic 
theory. MiU admits that if it did so the whole 
theory would drop to the ground. To-day 
many people think that the alleged indivisibility 
of the atom is an essential part of our concep- 
tion of the atom, and is, therefore, a link in the 
argument. They know that the link— if it 
were a link— is broken, and they conclude, 
by correct logic from a wrong premise, that the 
whole structure of modem chemistry has been 
swept away at a blow. 

But observe how remarkable is the applica- 
bility of Mill’s illustration to our present 
difficulty. We have gone far to prove, and, 
beyond a doubt, will shortly go all the way to 
prove, that “ all which we now call simple 
substances (elements) are really compounds.'' 
But this does not matter. Neither chemist 
nor physicist doubts that, as Mill said, “all 
other bodiea except those so-called elements 
are at any rate compounded of those elements." 
This fact remains a fact, as Is the nature of facts, 
and is affected in no degree at ail by the modem 
discovery of the decomposition of the elements. 

What then must we give up ? Certainly, 
we must abandon what may perhaps be called, 
in order to distinguish it, the '' atomic theory 
of the atom,” the theory that the atom is 
literally atomic or indivisible. Indeed, it has 
been suggested that the term atom must be 
transferred to the corpuscles, or electrons, of 
which atoms arc now known to be composed — 
corpuscles which seem to be, indeed, atomic or 
indivisible. But it would be a great mistake 
to transfer the name in this fashion, even though 
on the score of its derivation it is quite in- 
applicable to what we now call atoms. The 
name may remain, and will serve the students 
of countless generations as a convenient text for 
the iUuminauon of one most important phase in 
the history of thought 

Atoms mre Reolitios. But whether or 
not we give up the name, certainly thme is 
no chance of our giving up the conception. 
No one again, indeM, will ever liken atmns 
to foundation-stones, or declare that t^y bear 
up(m them the “stamp of the manufaictu^ 
article.” Such phrases cannot be permitted in 
the iic^t of the conclusive eviebnoe which 
we now possess of the evolution of atoms, 
the heavier and more complex having been de- 


mooiksted hi aetml inetaitcee to ht^ drli^ 
into ^%hter sad simpler. Bat» si kie ptetent 
writer hit ssid ekewbrn-rsnd the iSnsksllcn 
U pmhspe tignifiosnt--“ we no more qnesikm 
the existence ot stoms because we are begumhig 
to understand thmr structure and the nahm of 
the sotual elements of which they are composed 
than we question the existmee of animal organ- 
isms because we know they are all composed of 
cells ; of cells because we know they are all com- 
posed of molecules ; or of molecul^ because we 
blow they are all composed of atoms.” Mill’s 
remark was that one step towards an analysis 
holds good, and has an independent value 
though we f^hould never be able to make a second. 
Well, chemists have made several steps towards 
an analysis, and these do not hold the less good 
simply because the physicists have taken a 
further step yet. But, indeed, for the steps taken 
by chemistry ph3niic8 could not have gone 
further. 

The Theory is Really Strengthened. 

But this is not all. So far are these new dis- 
coveries from having swept away at a blow the 
whole structure of modem chemistry, that they 
have actually afforded signal support to this 
great structure, which stands far more securely 
with their assistance than it previously did. Let 
us take an instance. The reader is familiar with 
the periodic law — to which we have already 
l)een compelled to pay an amount of attention 
which would have seemed ridiculous ten years 
ago. The law asserts, the reader will remember, 
that if the elements are arranged in the order 
of their atomic weight, certain groups of charac- 
ters are found regularly to recur, so that the 
characters of an element are a periodic function 
of its atomic weight. This law has vindicated 
itself by leading its propounder, Mendeleef, to 
predict the discovery of elements which have 
now, indeed, been discovered, and which ebctually 
have the characters that he assigned to them, 
just as the law of gravitation vindicated itself 
by leading to the discovery of Neptune. We 
may also remind the reader that the group of 
rare gases found in the air have astonishingly 
fitted into the periodic table. But upon what is 
the periodic law bas?d ? 

Value of the New Conception. Most 
evidently the periodic law is biwed upon the 
conception of atomic weight, and this, of course, 
upon the atomic theory ; and this, forsooth, far 
more certain to-day th^ ever it was, is declared 
to have been “ swept away at a blow.” But we 
have declared that the law will furnish an illus- 
tration of the view that the new conception of 
the atom makes still more secure the structure 
of modem chemistry, and the fact to note is that 
it is the new theory of matter, the theory which 
implies the disinte^tion of the atom, that alone 
affords an explanaticm of the manner in which 
the elements are related to one another, the 
manner in which the atoms of various elements 
display a tendenev to unite with one or more 
atoms of other elements, and the manner in 
which the propertieB of etoments teem to recur 
aa one pasaes onwards from thoee of ksis to thoae 
of greaW atomic wti^k Ihm is no essential 



pMTt of file atomic theory which has done any- 
thing bat gain in conMqiicnoe of recont woih. 

notion that in the atom we have the ultimate 
xemilt of analysis has never satisfied fihilosophers 
>-as oar quotation from Mill suggests — and, 
although oa a superficial view this notion may 
appear to be essential part of the atomic 
theory, it is really not essential at all. To quote 
ano^er illustration from astronomy, we may 
say that Kepler'^s theories of planetary motion 
were not in the smallest degree affected because 
his great successor Newton was able to refer 
the ultimate cause of that motion to gravitation, 
whereas Kepler still retained the ancient notion 
that the movements of the planets were directed 
by spiritual beings whose abode they were. 

The •• Life ” of Atoms. We have then to 
conceive of matter, in all its common forms at any 
rate, as being reducible — not ultimately, but still 
at a certain stage in analysis — to bodies which 
we still call atoms. These atoms themselves may 
be immeasurably complex, but they are no more 
without individual existence of their own on 
this account than St. Paul’s Cathedral is without 
an individual existence l)ecause it is made of 
stones, or than the btxiy of an animal is without 
an individual existence be<‘aii8? it is made of 
(M'IIm. For the ordinary purjioscs of chemistr^^ 
thes<‘ atoms may indeed 1 h^ regarded as ulti- 
mates, and they are a surer, because a truer, 
foundation for chemical science than they were 
when we had no l>etter conception of them than 
Dalton's or Clerk- Maxwell’s. But since they are 
not ultimates, they are subject to tht* common 
faU^ of everything else that is not an ultimate — 
they are subject to birth, development, dis- 
integration, and decay. The chemist studies 
them mainly in what we may call their adult 
stage. Their lives an* extremely long in the great 
majority of cases, and thus there are immense 
periods during which, for the purposes of the 
chemist, at aw rate, they may be regarded as 
peimanent. The law of the conservation, or 
indestructibility, of matter — that is to say, of 
atoms — cannot stand rigorous criticism, dic- 
tated by recent knowledge. But the periods of 
stability are so prolonged in the case of all but 
a very few atoms that the chejiist is able to 
proceed as if the law of the conservation of 
matter were really true. 

The Change in 12,000,000 Years. 
In the course of ordinary chemical decomposi- 
tions and the like, atoms do not disappear ; 
chemical equations such as those of which we 
have seen many examples are not fictions, but 
correspond to truths ; and when it is demanded 
of a chemical equation that the same number of 
atoms and the same number of each kind must 
always be represented on both sides of the 
equation, or ^3 it is no equation and falsely 
represents the chemical facts, we are making 
no unreasonable or imaginary demand, but one 
which is imposed upon us by the facts. In the 
course of cminary chemical actions atoms do 
not disappear, nor, on the other hand, do they 
come into being. The phmeists tell us, and 
provide abundant proof of the assertion, that 
these atoms of which we write as if they were 


so many pmmanent bricks are redly aadegegoing 
slow change-- -that in 1,200 years atoms of one 
kind will have changed into atoms of another, 
or that in 12,000,05) years atoms of a third 
kind will have changed into atoms of a fourth. 
Meanwhile, we. whose observations arc confined 
to minutes or days or a few years, are at liberty 
to mume, for practical purposes, that the stable 
period of atoms, except in the case of the very 
heavy ones, is permanent. 

Mail mad the Atom. And here we are 
in a position to make an important distinction. 
Just as in the case of a meml)er of a society, 
w’e may raise two inquiries iHinceming an atom, 
a man may be considered from two ix)ints of 
view. We may ask concerning his internal 
processes, os to what he thinks in his heart 
of hearts, as to how his mind develo})s and 
changes and reaches, perhaps, a changeless 
period, as most minds do in later life ; and, on 
the other hand, w'e may consider the man in his 
relation to other men. On the one hand, we con- 
sider him simply as an individual, on the other 
«.8 a member of a greater whole ; but while we 
observe this distinction w'c must rcmcml>cr the 
principles laid down in the beginning of this 
article, and realise that at hoth»ni the distinc- 
tion is an arbitrary one. A man’s life is not 
made up of two inde|H^ndent sets of pnaiesKes- 
one individual and the other siK'ial. On the 
contrary, these are inressantly reacting ufKiii 
one another. 

Now let us see how' this analogy helps us. 
In the casi* of atoms, we thought until 
the other day that th(*r(* was only one 
set of processes to consider— tlu* social pro- 
cesses, so to H[)eak. ('hennistry aceeptc^d atoms 
as changeless and permanent, and its business 
w'as. and, indeed, still is, to a8ct?rtain the way 
in which atoms behave in relation to one another. 
If w*e could ascertain this in its entirety, we should 
have, it seemed, a perfect chemistry. There 
did not seem to be the slightest reason to suppose 
that there were any other processes than thest*. 
But now we know Ixjtter. Physicists have 
taught us, not, as incompetent commentators 
aver, that atoms arc a “ baseless fiction,” but 
that atoms have their individual processes as 
well as their social processes. It is with the 
latter that chemistry, as it used to he conceived 
at any rate, is concerned. It is the former, 
the existence of which was until lately unsus- 
jiected, that is now exciting the interest of all 
students of science. We may use twt) convenient 
terms to express the difference. 

Social and Individual Procoaaea. 
The material processes which we have to 
study mav bo described as belonging to two 
groups — the inter-atomic and the intra-atomic 
(from Latin tn^r, between, and intra, within). 
But this analogy between the human and atomic 
organism — for which the present writer must take 
the responsibility — is even more complete and, 
we think, valuable than has yet been indicated. 
For we have said that it is impossible in point of 
fact to consider the social and individual lives 
of men as if they were independent. On the 
contrary, the truly wise student of society 
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, knows lliat the to and tkiis ite lelations to other atoms^-that is 

nature* Wiat wm this mean ? ,flala^» that tp say, ita intor-atoiiiio prooesaes, ^ ehemieal 
f the social prooasset can nem be leallly under- b^tionr. Was aoytmitt more ladunrons ever 
^ r itopdsokmg^a^ ai^ that these new &eoveriM have oai^ 

all the nrooestes to oooa^^ or tiiat m ta* tbe atomio theory to be swiped on the dust 
y jbfidoal to thna* bean ol antiquated ^ ^ \ 

^ tntdwstihd ^ relatioiis of buouni AMlWbi »• Atonit We have de* 
ggSihahMfi^^ and dlsttsdons, attraeiioiis Ubeiat^ disoossed this subject at length, 

ana «^>a)sioiis> mariiages and divorces, com- smoe it is absolutely neoessaiy to do what may 
and sepavaUcms— 4t is absolutely be possible in order to counteract a miscimoep- 
necessary to study the characters of individual tion which is extrmely widespread, wMeh is 
men, which determine all these processes, rapidly gaining ground among the uninitiated, 
and these characters can be understo^ only if and which, u^ortunately, strikes at the very 
we study the internal individual processes of root of any real understondina of chemistry, 
men. ds a man thinks so is he. Atoms unquestionably exigt, and constitute the 

Thn Atom Vindicated. And it is so ultimates of the elements as we know them, 
with the atom. The facts are directly opposed Now, it may not unreasonably be argued, one 
to the statements of those who say that the would think, that the business of the chemist 
discovery of the intra-atomic processes has stops at this point; that directly we begin to 
mejit away the structure of modem chemistry, analyse the atom, to concern ourselves with the 
wliich is conceraod with the inter-atomic intra-atomic processes, we are wandering from 
processes. It is as if men had been thought to our subject, which is, properly speaking, the 
nave no internal conscious life, and society had social aspect of atomic life ; we are committing 
been studied on this assumption ; but one day the fault of the sociologist ivho begins to study 
it was realised that men had their own internal individual psychology. But those barriers and 
processes of thought and feeling, upon which distinctions and delimitations are relics of an 
commentators asserted that all that was hitherto outworn order of thought, or, to change the 
known concerning the social relations of men metaphor, they are like temporary scaffolding 
was false. On the contrary, the new discovery arrangements which can be removed as the 
would explain and immeasurably amplify such building approaches completion. If it be true 
knowledge. No commentator would say any- that the key to sociology is to be found in human 
thing so silly as that men had no real existence nature, the sociologist is right in studying 
because tlu^y were discovered to undergo individual psychology. 

internal change; though a parallel assertion The Chemical Proceeaee, Similarly, 
has been made of tbe atom. if it l>e true that the key to chemical processes 

The discovery of the intra-atomic forces and is to be found in the internal individual pro- 
processes is already illuminating, and will more cesses of atoms, the chemist is right in considering 
and more continue to illuminate and amplify them. They are the key to everything that 
our knowledge of the inter-atomic processes ; interests him, and even if his means of study 
just as, in the state of affairs we have imagined, have to be modified, even if he can dispense with 
the study of individual psychology would nearly all his test-tubes, even if he require to 
amazingly explain and add to our knowledge leave his own laboratory and enter the labora- 
o! the facts of sociology. Furthermore, our tory of the physicist, and be told that he has 
knowledge of the intra-atomic processes is forsaken his first love, he must “ see this thing 
leading us to our first real comprehension of the through.” He cannot be arrested at the edge 
already known characters of atoms and their of the atom. On these grounds and on those 
behaviour. King Solomon, the wisest man of other grounds which we began by stating, we 
antiquity, has declared of man ” For as he offer no apology for proceeding to study this 
thinketli in his heart so is he ” (Prov. xxiii. 7). subject in this course instead of the course on 
And the modem chemist is just coming to realise Physics. In any case w e have failed in our task 
— as we shall see ere long — that the internal if the interdependence of the two courses has not 
processes of the atom determine its character, been made manifest. 

Continued 
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ELECTRIC RAILWAYS 
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Bf ProfiMor SILVANUS P. THOMPSON 


Tl^ shall begin our discussion of the eleotrio 
^ railway by a short consideration of the 
typical clasm m railway senrioe necessary for 
present-day requirements. Modem train ser- 
vices may be roughly classified under two 
headings — ^namol^^, (a) main line services, in 
which the stations are some miles apart, and 
(6) suburban services, in which the stops are 
very frequent, often as many as three or four 
to the mile. The former of these types of ser- 
vice has yet to be electrically develop^, but the 
greater part of the latter lias now passed out 
of the do- s 
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147. ELECTBIC KAHJIOAD CflARACTERlSTICS 


ping. For suburban service, however, attention 
to these last is all-important, for whereas in the 
previous case the train is running for most of the 
time at its top speed, in this cose the maximum 
speed can be kept up only for short periods, 
for a large part of the time betiveen stations 
is taken in speeding up or accelerating the train 
after a stop and ir slowing down or retarding it 
for the next stop. It is obvious that time, 
under these conditions, can be saved onlv by 
getti^ up to a maximum speed as quickly as 
possible, and by bringing the train to rest as 


<^aiokly as possible. These questions of accelera- 
tion and retardatimi become more and more 
important as we deal with systems in which the 
stations are nearer and nearer together. To 
illustrate this point from actual practice, an 
experiment, from which the curves in 148 
have been plotted, was carried out a few years 
ago, and a steam train made a seri^ of journeys 
of varying lengths over a level piece of track 
and observations were made of the time taken. 
The train was first taken a quarter of a mile 
from a station and the driver was instructed 

to run to 
and stop 

— at t h e 

station at- 

— in actual 

service, and 

I the t imes 

, ' i and Hpiuds 

[ JL w«*re noted . 

\ The train 

1 was then 

T \ taken half 

.J.... — I 1 1 a m I I e 

7-— j BQUW’bCNTOJAlMCTERISTKrS \ 

MIGH WHttP INTWAUWUW WaS rUll 

^ CLECTWC RA,tWAY J ^ j 

station ivh 

before, and 

. CCOMU SLAmi vwer r< tmtmrm ttrof | eXp<*ri- 

*40 «P ^ 400 440 4«. 

lAD CHARACTERISTICS e on t i nutd 

in this way 

until the run was for 2^ miles. Ip 148, dis- 
tances from tho start of each run are plotted 
horizontally and speeds in miles [)cr hour are 
plotted vertically. Wc loam from the curves 
that this train with the type, of engine used 
had a maximum speed just under 40 miles 
per hour, and that it required to travel hilf 
a mile before this speed was attained. In 
consequence of this, and also of the time 
spent in braking, the average spewed was much 
reduced, as shown by the final results uorked 
out in the following table. 


MICH »fHrC0 INTRA-UMM 
CLECTRIC RAttWAY 
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148. SPEED TESTS OE STEAM TBAOT FOB VABTIKO BUES 
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140 . BLECTBIC LOCOMOTIVE 


1 DtfUiicti iNsiween 
Mtopf (inliaa). 

MAxlmum ipecd 
Attained during run 
(milM i>er liotir). 

AverAge speed 
during run 
(miles per hdurX 

1 

20 

1A3 

1 

27 Ti 

20 •« 

1 

.11*7 

24-2 

) 

3/1 

20 8 


37-2 

28*6 

’1 


30* I 

If 

30-ft 

31*3 

2 

3llfi 

.S2-3 


38/1 

33 I 

4 / 

3»T» 

33*7 


gfettter than that required 
aftonrards to keep vehicle 
at top speed. 

it is because the electric 
loooBijptire^ coa- 

^ ee admfealHy that 

'adopted',' ^ tlue'''^’^dh^ ^ 


didvhii' be up 
eoQveaieiitfy to drive &ng or 
short trails at wdh that in 
tunnels and tubes so mudb 
in vogue in suburhatl lines it 
produces no smoke or steam 
to contaminate the atmo- 
sphere, wd that the method 
of generating the whole of 
the energy at o/ie big central 
station is more economioal 
both in the quantity of coal 
consumed and in the total 
labour charges over the 
system. 

Railroad Characteria* 
tics. Just as we plotted 
[129, page 1931] to show 


Accelerallng Power of Electric and 
Steam Locomotivea. It will bo seen 
Tom the above that for suburban work 
the locomotive, apart from any capabilities 
it may have of propelling a heavy train at a 
high speed, must be able to exert a very large 
effort at starting ; an effort which may be several 
times greater than that required at the maximum 
speed, much in the same way as a horse can 
exert at starting a pull which is several times 


a set of curves 
the characteristic properties of a series motor, 
so, in order to show the performance of a 
certain equipment on a certain railway, the 
railway engineer plots a set of curves such as is 
shown in 147. 

The various .curves are plotted to a common 
time base, generally graduated in seconds, and 
the various curves represent (a) the current 
consumed from instant to instant, (b) the voltage 
on the motors, (c) the speed of the train during 
the run, and sometimes (d) the total distance 
traversed from the starting point. By reference 
to these curves w^e can see at a glance whether 
the equipment has been used in a proper manner 
or whetW it is suitable for the work in hand. 
Let us consider the current curve. At the start 
it consists of a series of irregular peaks, showing 
how the current increases when successive 
resistances are cut out by the controller, and 
bow it then decreases as the train acquires 
more speed. After the final running notch 
is reacned the current then continuously 
decreases until, at a certain distance from the 



IM. MOTOR OOAGB OK LAK0A8HIRS AKD YORKSHIBB BAELWAT 
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161. MOTOR TRUCK ON LANCASHIRE ANP YORKSHIRE RAIIAVAY 


ead of the run, it is shut off altogether, and the 
train is allowed to coast for the rest of the 
journey until the brakes are applied as it enters 
the station. 

Looking at the voltage curve, we see that every 
time the current rises the voltage goes down 
owing to the increased voltage drop in the rails 
and feeding cables. The spe^ curve is the most 
interesting of all, in that by its initial slope we 
gauge the quickness with which the train gets 
under way at starting and the quickness w'ith 
which it is brought to rest. We can also state 
the proportion of the time during which it was 
running at full speed. In the curve this is 
about 180 seconds, or only 37 per cent, of 
the whole time taken on the run. 

Methods of Adopting Electric Pro- 
pulsion. In the first electric equipments 
which were put into service, the practice of 
using a separate locomotive, as in the steam 
Unes, was t^opted, but the considerations given 
below soon pomted to another method-— namely, 
of distributing the units of propulsion — f.e., 
the motors, in different carriages along the train, 
a system which for obvious reasons could not 
be adopted in steam locomotion. 

In the first place the electric locomotive is 
much lighter thsm the steam locomotive. 
The Great Northern Railway has recently 
introduced on its suburban lines a new type 
of steam loccmiotive which is, perhaps, the most 
powerful yet made in this country for its purpose. 


Comparing the performance this with the, 
electric locomotives of the t'entral Loudon 
Railway which, however, have now been 
discarded for a still better arrangtunent, we 
have : 


t/HOUUdlvv, 

WilKllt. 

Tiwtivc 

effon. 

'I’ractive 
effert tier lull 
woiffht of 
Ictcrtiiiotive. 

HU'iiiri {G.X.H.) 

1 70i UniH 

.Vi.lMK) lb. 1 

5<Nl lb. 

Electric ((’.L.R.) 

' 31 tonH 

1 

20.(KKilb. 1 

1 

' srid Jb. 

1 


It is to be further noted that with the steam 
locomotive the tractive effort rapidly falls, l»ut 
that with electric propulsion the effort is cun* 
iinued throughout the period of acceleration. 

The decreased weight of locomotive, shown in 
the last column, is, of course, an advantage, for 
the extra weight is dead weight and earned tu 
no useful purpose. The drawback, however, 
is that a certain weight on the wheels is neces* 
sary in order to obtain the grip on the rails 
for driving [see remarks on p^e 19341, and as 
the electric locomotive was lighter, the scope 
for further increasing its effort was limited. 
Tl^ result, then, was that the motors were 
divided into two or even three sets and were 
installed on the different coaches so that the 
weight of the coaches themselves might be used 
to give neoessary grip on the rails* Further. 
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the weighty locomotive has been entirely done 
away with and only the weight of the motors 
has been added to the train. The following 
figures from the practice on the Central London 
Railway illustrate this point. 

OH^nal Kquipmeiit. Locomotive and 
wyen coaches. Total weight of train, 

ISy tons. Seating capacity, 336. 

rreaeiit Equipment. Two 
motor coaches and five trailing 
coaches. Total weight of train, 

113} tons. Seating capacity, 3^. 

The decrease in the weight of 


lia. 


the train is 17*5 psr cant, as 
against a di min is h ed seating capacity 
oi only 3*6 per cent. For special 
circumst a noes the ^ectric locomo' 
tive is still used, and 146 shows 
one used on the Metrof^tan Bail- 
wifiy, London, for propelling coaches 
former^ used widi steam loco- 
motives. 

Fig. 160 shows one of the motor coaches used 
on the Lancashire and Yorkshire Railway. The 
usual arrangement as here adopted is to parti- 
tion off the front part of the coach and there 
to install the controlling apparatus, although in 
some of the equipments for the London District 
Railway all the controlling 
gear is fitted underneath the 
oar, 

In the coach shown both 
the front and rear trucks are 
fitted with two motors each, 
but here again practice differs, 
for on the Central London 
line, only the front truck is 
so equipped. Fig. 151 shows 
one of the ].«anoashire and 
Yorkshirt' motor - equipped 
trucks and also the arrange- 
ment of thf^ collecting shoe at 
the side. 

Syalema of Electrical 
Traction on Railways. 

At the present time the con- 
tinuous current system at 50()-7o0 volts is 
largely used, although other systems using 
single -phase, three-phase, or high-pressure con- 
tinuous currents may, except the last, be 
said to be p^t the experimental stage and are 
in use to a limited extent. 



of power and for the control of two or more 
motor-coaches from one platform. Thts.^ will 
be described later. 

The Single-phase System. It is not 

practical to transmit for more than a few 
miles large quantities of electric energy at 

ordinary voltages, and although it 

would be practical to transmit it, 
it would appear that commutation 
and other difficulties in the generation 
of high voltage continuous current 
have yet to surmounted. 


For transmission purposes, we there- 
fore rely on high voltage alternat- 
ing currents which have to be con- 
verted [s^ under 'Systems of Supply] 
into continuous current at low voltages 
for use <m the railway track. In 
order to do away wifh this trans- 
nuoBAM OF formation, engtneers have attempted 
siBiis MOTOB to construct a single-phase motor 
[p^ 1696], the parinoiple of whose 
action is the same as the continuous ourrent 
series excited motor, but which can 
alternating current straight from a high 
voltage transmission line. The motor is shown 


diagrammatically in 162, and the connections 
are j^ust the 



168. DIAGRAM OF SERIES MOTOR. 
WITH COMrBNSATINO WINDING 
AND CURRENT TRANSFORMER 


same as an ordinary tramway 
motor. [Compare 72, page 1324?] 
Improvements are, however, 
effected by the use of the 
arrangement shown in 158, in 
which (a) the current as it goes 
to the armature A is transformed 
up to a low^r voltage, at T, 
and (6) an extra winding C, 
called a compensating winding, 
is introduced on the magnet 
system and is so placed that 
it docs not necessarily produce 
any extra mametism, but 
rather opposes the distorting 
action of the armature current. 
Both the-se improvements lead 
to better commutation. [See 
mention of auxiliary poles on 
page 1324, and consult 88, page 1591.] 
Action of the Single-phase Railway 
Motor. The reason why the same motor 
will act in the same way when supplied 
with both alternating and continuous current 
is easily seen from the rule of the right 





154 . ARRANGEMENT OF THIRD AND FOURTH RAIL 

The continuous ourrent system is the series- hand explained on page 1104, ^dieie, in 48 , we 
pnmllel arrangement already described for have the direction of the magnetic field given as 
tramways with such modifications as are towards the left. The voltage is appU^ and, 
required for dealing with the increased output therefore, the ourrent flows towards us and we 
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165. TRaSB-PHABK tXKX)MOTlTB AND TBAfK 




current wave. The direction of the voltage and 
thmdore of the 

flow of the cur- ■■; -5^ 

rent Iuh altered ' v .. / ■• ■ 

and the mag- 

netism in con- [%.. . .’‘'<1 

sequence has 

also altered in 

direction. Now 

place the right 

hand so that ^ 

the first finger 

points to the i 

right and the j 

second finger | ^ 

points away i I 

from one, and | i ’ 

you will see ^ 

that the thumb, ‘ 
indicating the , 
direction of 
motion, 8til i 
}mnt8 upwards, 
thus showing 
that in which- 
ever direction 
the current i 

flows through 

the machine, 156 . hioh-voltaoe 


ft is obvious that as tlu* 


see that the resulting motion is upwards. This the voltage', how then is the direction of rofAtion 
represents the state of things for continuous altered? This is done, as explained on page 1591, 
current or for one half, say the positive part, of by reversing the connections of either the field 
the alternating current wave [88 and 84, page magnets or the armature, and this proww also 
13621. Now consider the case of the second should l)e thought out by the reader by the use 
half — f.e., the negative part of the alternating of the right hand rule. 

current wave. The direction of the voltage and It is obvious that as tlu* construction and 
thew'fore of th(* w-p nor of 

flow of the cur- . •'n\ working is the 

rent has altered '• v i/"''* ■ ' 1 ■■ same, t h e 

and the mag- characteristics, 

netism in con- . '■ so suitable for 
sequence has P’ - ■ suburban trac- 

also altered in pur|K)Hes 

direction. Now 

place the right 1 1 niious current 

hand so that , ;• »rc also ob- 

the first finger I fftfo(*d in the 

points to the I alternat ing cur- 

right and the 1 , rent senes 

second finger | ^ • * motor, and the 

points away i { , « 

from one, and J 1 ’ i * j P^-g^’ ?*♦** 

you will see ■ , - gardingthe 

that the thumb, ‘ ' »»*^^***, ^;4>ply 

indicating the , - .. to the latter. 

direction of ^ ^ ® ® 

motion, 8tili 

e’xS; . / I 

motor has been 

!i5.Vto4h ' S'-'i’ttt 

the machine, 150. hioh-voltaoe ovebhead railway line iflaces When 

rlirAAtinn ni . . . t ' * . : 


S^tSrrthe'name, whether the current _at 


156. HIOH-VOLTAOE OVERHEAD RAILWAY LINE 


the moment is flowing forw'ard or backw^ard. 
For further study, readers should apply the 


within a few points per cent, whether the train 
is on an incline or a decline, and iq this way a 


Je^on to rhe S c- oi :7el^nr^t and high «,h^uled apeed ia m^tained ril alo^ ^e 
a current-carrvmg conductor ahown in 87. route. The maximum apeed dependa ot 
It mav be asked!if tiie direction of rotation ia upon the frequency of aupplyand the numiar 
indmimdent of the dir.’ction of application of ot^lea on the motor, and theae have to lie 
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ffti fu ihB ttM li ylioMidi 
idmitttgo witb lilt |lm*|ii«it sMor It llpil 
iitat rmiiiiig dowid^ tt Mi 

M t gtoeftlM ; ' Imt irliCMM m lilt MriM ito^ 
iht altetricil «iiti| 3 r to |ii a dp t t < amtl bt 
tbtorbed i& mitliiioti* in Hilt mm it m» bt 
vetamtd to Ibt tiid to btip in 4rlting 
tnolhtr tvtia up tbt bUl. 

A dittdMttt^ ol tbt tyttem it that thne 
tonduotort are required; thtM are utnally 
arranged at thown in IM, two at overiiead 
wires, from which current it collected by meant 
bowa, and the third the running railt, or else 
an intulated rail. 

In placet, tuch at at level crowingt, where the 
intulated rails have to be discontinued, the two 
overhead lines can temporarily run the three> 
phtM induction motors as single-phase induction 
motors, but the performance of the motors under 
these conditions is not satisfactory for any length 
of time. 

The Collection of Current. In low 

voltage continuous current working, where cur- 
rents at 600 volts are used at starting, the 
live conductor takes the form of a sted rail, 
which is laid on a level of the track, the current 
being collected by shoes or skates, as shown in 
140 , 160 , and 161 . Previously only one extra 
rail was used, and the track rails carried the 
return current, but now a fourth rail ir laid down 
the centre of the track, as in 164 . and in some 
systems 4 s, like the third rail, insulated from 
earth. This figure shows the actual arrange- 
m'mt adopted on the London Metropolitan 
^ilwa 3 rB, and is, but for the question of the 
insulation of tlio return, the arrangement 
mutually agreed upon by the railways of Great 
Britain. 

The method of susmnding the wire on railways 
which have adopted one of the high voltage 
alternating current s^tems is shown in IM. 
The copper wire which from a current canying 
point of view may be smaller than that used on 
tramways, is not directly supported from the 
poles by ears, etc . as shown on page 1936, but 


k mmiM iMM * tdfMteA 

Ig te iim kmpofttd Am 9m 

gdvBikagM of lldi amogMUiit aM M 
(1) The ci^^per tndky wim may be 
wBhoDt aay Mggmg, by malong the Ihort 
MSPtaiding wina between it and the np^ 
stem wire of diHaient kogths ; (2) the poke 
may be emoted farther apa^beoaoM 11m sM 
of each wpm now oomee upon a steel wire 
instead of npon a copper wire ; and (S) the 
use of the two wires gives a smaller re^staaoe 
to earrent passing from the feeding point to the 
train, and eo the feeding points may be fewer. 

Multiple Uttit Control. The prin- 
ciple of and the neoeeoity for multiple unit 
control has already been stated. The control 
apparatus consists essentially of a small con- 
troUer on the driver’s platform by means of which 
smaU currents are sent to each motor-ooaoh to 
actuate the larmr gear installed there for the 
distribution of we heavy currents taken by the 
motors themselves. The master controller can 
be supplied with current from the line ; but the 
Westinghouse Co. in their system supply a set 
of accumulators for only 14 volts to work the 
master controller circuit, it being claimed that 
otherwise no current is available to connect the 
motor switches into the braking position. As to 
the manner of operation of the large motor 
switches, this is done either by solenoids work- 
ing through master controllers or by air pressure, 
the valves of the air pistons being worked by 
current from the master controller. 

A further improvement has recently been 
introduced, and in this the rate of cutting out 
resistance [see page 1933] is beyond the control 
of the motorman. The master controller con- 
tains only one series and only one parallel notch, 
and having moved on to one of the notches, the 
closing of a switch for removing resistance is 
performed automatically by the motor controller 
as soon as the current falls to a certain pre- 
arranged value. In this way a uniform accelera- 
tion IS obtained, and no waste of current takes 
place. 


CirUinufd 
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ironworkers, except in exceptional caaee, have 
their tools provided 1^ their employers. Thus 
the bulk of the trade m ironworking tools does 
not reach the user through the hands of the 
small merchant, but goes direct from the large 
city factor, or from the manufacturer himself. 

Where to Buy. In most cases it is 
wise to seek direct relations with the Sheffield 
manufacturer. Ho may factor half the goods 
whi<?h he catalogues, but as good terms may 
be had from him as from the actual maker, 
who very ofUm does not deal with the 
retailer at all. A fair proportion of the tools 
sold, even by Sheffield manufacturers, are 
foreign tools. It may be accepted as a general - 
ism that American tools arc nearly always good, 
and company with the best English makes, some- 
times showing decided su|>eriority, but that 
fJerman tools, except for the articles emViracH'd 
in the class knowm as Lancashire tools, are suited 
only f<»r the second-class trader. In tools, the 
name “American" is usually n riH^ommendation, 
while an aeknowledgmont that the article is 
“ made in ( lermany is enough to make the wisc^ 
man select something with a different parentage. 

The profiortion of (Jerman tools stocked will 
de|N‘nd, therefort*, upon the volume of second 
({uality tools that are to la* sold. The dealer had 
lH*tter place his initial (irder, <*vcm for (ierman 
UkiIs, with a Sheffield or Birmingham house, 
although, a little later, he will find it economical 
to ofK*n relations with the (terman manufacturer 
through his English rt*prescmtative, whose head- 
((uarters are usually in I.iondon. German goods 
of this class offer the factor the onportunity of 
rather large profits, and, naturally, the retail 
merchant w'isiics to avoid the employment of 
unnwiessary intermediaries who enhance the 
price of (he goods. He will, however, find it 
imj;K)Hsible to import direct from America. The 
British representation of American manufac- 
turers is usually in the hands of one or other of 
the large Brit ish factoring houses, behind w'hose 
back the retailer can seldom get. 

The Value of a Name. Brand counts 
for much in the tool trade, and local taste 
decides what brand is in favour in each par- 
ticular district. In one district, for instance, 
it may bi> essential to the acceptance of a saw by 
the local carpenters that it bear the name of 
Sorhy, while in other parts of the country the 
name of Sorhy may count for naught, and the 
legend " Spear and Jackson " or " Disstou" be 
insisted on. This local preference prevails 
through almost every department of the edge- 
tool trade, and the l>eginner must make himself 
familiar with local preferences if he would avoid 
the purchase of slow or unsaleable stock. 

Profits. There is no uniformity of discount 
in the tool trade. Trade discounts from net 
pnoes may run from 15 to 80 per cent. At the 
lower rate of discount the particular article would 
be eold at more than list price, and in the latter 
case at somethiim leos than half list price. The 
usual discount from, say, flat bastard flies is 
flO to 65 per cent, off Sheffield list, and a 
oommon seluiig price is from 40 to 50 per cent, 
from the same list. The dealer, of course, will 
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refrain from initiating the public into the practice 
of calculating prices by discount in this manner. 

The Sheffield terms are usually 2^ per cent, 
cash discount at one month or journey account, 
although some firms allow 5 per cent. The 
larger discount should always be taken advan- 
tage of, when prompt payments will secure it. 

Shop Fitting. Care in stock-keeping 
must be observed if the stock is to be maintained 
in good saleable condition, and the shop fittingr^ 
should be designed with this object in view. 
Rust is the great enemy of the tool and cutlery 
merchant, and prevention of rust is better than 
its cure. Indeed, cure is impossible. Rust, 
once allowed to take hold of a stock of tooh. 
cannot be expelled. In every case rust impairn 
the Helling value, although not alw'ays the utility. 
A hammer or a plasterer’s trow’el U just as ser- 
viceable even if it lie rusty, but edge tools 
become seriously injured by rust. All tools 
should be carefully kept from humidity. Even 
the paws in which they are wrapped should be 
greased or at least pepper dry. 

Many trades are best pros<*eiited by making 
a limit(*d window display. A few* speedmens 
may do better service than many. Tne trad<* 
in tools is not one of these. The window' should 
1m? filled with cxpost*d goods, hut the window 
enclosure should always be air-tight. This 
precaution not only preserves the stock better, 
hut it diminishes the frequency of window 
dress ing~an important consideration when 
many small articles have to he handled. 

In the matter of shop fittings, we in thin 
country are far behind the tool retailers in the 
United States, where they have been improved 
to make the merchandise visible to the customer, 
ready to hand, and excellent in arrangement. 
A few of the best examples of American shop- 
fittings are described and illustrated in the 
article on Ironmongers in this course. 

The principle of some of these fittings can Ik* 
applied to every class of hand tools the mer- 
chant has to carry. A few tot»l shops in Great 
Britain have been fitted w ith such fixtures, but 
the number is much smaller than it ought to be. 

Cutlery. The cutlery department is re- 
latively more profitable than that of tooN. 
It w'ill form the smaller proportion of the stock 
value, and will not demand so much room for 
w arehousing and display. Proportionallv, cheap 
cutlery pays better than the better qualitios. 

In some classes of cutlery the stock w'ill be 
almost exclusively of English manufacture. 
Table cutlery will be entirely of Sheffield produc- 
tion. American plated table cutlery has made 
feeble attempts to find a lodgment on the 
English market, but its qualities have met the 
com reception they deserve. Pocket-knives, 
except the cheap qualities, will also be English, 
but the lower grades— especially carded goods 
if they be stoched — will be German. Ikiglish 
BoisBors are unexcelled for quality, but American 
scissor makers supply shaped ^ndle soisBors 
at prices which Sheffidd cannot touch at equal 
price, and they wUl thmfore be patronised for 
such goods. German scissors may be purchased 
of fair quality and sold at good long profits. 



Rasora need not be foreign, although the beet 
Crerman razors are quite equal in value and 
quality to the best Sheffield instruments. 
America makes some good shaving implements 
in the form of safety razors which should be 
sold and pushed. 

Cutlery Braude. Reputation counts 
for much in cutlery, and the public demand 
goods bearing the names of makers of repute. 
The merchant must therefore find what marks 
are held in the highest esteem, and purchast* 
accordingly. As public opinion varies in 
different districts, experience in one part of the 
country is no guide to the requirements of 
another part. One district, for instance, may 
demand the name of Rodgci*s, and another that 
of Butler. 

But the retailer will strive to evade unnecessary 
selling of well-known brands, and try to build up 
a reputation of his own. There are many 
makers of sterling qualities w'ho are prepared 
to stamp the goods w’ith the shopkeeper's owm 
name and mark, and every blade so marked is an 
advertisement for the merchant a.s long 4is it 
remains in use. The latter will, how^ever, 
be foolish if he have any but thoroughly reliable 
goods stamped thus. 

Sets of Cutlery. Recently there has 
sprung up a trade in cutlery sets. Such sets 
have always l)eeu sold in cabinets, but lately 
jNssortments of table cutlery have been offered 
in cheaper qualities than formerly. The origin 
of the trade is to Ik? found in the practice of some 
of the large instalment -payment houst^s w orking 
through householder agents, and those house! 
have done a fair trade in such goods. But 
the ^mall merchant should be careful hov. 
he stocks these sets. Except for marriag<* 
and other presents the demand for them is 
strictly limited. The lady who requires a few 
knives and forks seldom has occasion f(»r the 
other items in the outfit, and even if she has. 
she usually finds the arbitrary assortment 
offered not to her liking. 

Selling. As the purchasars to whom the 
tool seller appeals are chiefly of the art isan class, 
who have to ao their buying during the evenings, 
he cannot afford to put up his shutters in the 
early evening as many kindred tradesmen can. 
His hours must, perforce, be longer. 

Marking prices of displayed stock in plaiti 
figures is desirable. An annual sale is usually 
a good “ draw.” It attracts tho public, it 
clears off deteriorat ing stock — seldom at less than 
cost prices — and cheap stock may often be 
bought spei‘ially for such a sale. We have seen 
the comer of a w^indowr piled high with many 
grosses of cheap knives and forks cleared off 
in a few evenings at good profits. 

Profits. The retailer of tools and cutlery 
may look for an average profit of 331 per cent, 
on selling prices. Some tools whicn are (old 
at lower margin may easily be balanced by other 
articles with which the public are less f^iliar, 
and the average may tnereby be maintained. 
Working expenses should come to between 
10 and 15 per cent, of the turnover, and the 
difference between this proportion and the gross 
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profit show's a satisfactorv net^ result. The 
stock value of an established business ought 
to be turned over twice a year, but the beginner, 
by purchasing often ana in small quantities, 
ought to reach a turnover equal in a year to 
three times the value of his stock. 

CYCLE DEALERS 

The history of the cycle trade is a history of 
vicissitudes, and a few* brief senUmoes regarding 
the swift changes which have altered its condi- 
tions will assi.st in promoting an understanding 
of the present problems whicb confront anyon(‘ 
w'ho would enter its ranks. 

The invention of the pwlal-drivcn bicycle 
created the trade which, during the 'seventies, 
struggled along by the sufferanct* of daring 
spirits willing to risk ne<‘k and limb u|Km c 
loftv, insecure perch. Cycling was a sport, and 
cycle retailers w'cro recruited almost excliisiv(‘h' 
from the s)M)rting class. The introduction of 
tho chain-driven “ safety " in the 'eighties 
w'idened the trade, as did again the }mcurontic 
tyre some years later, l)ut did not all<T the class 
of men who w’cre the distributing agents. 

Skill and strength above the average in 
causing a pair of bicycle cranks to revolve* may 
Ik* an admirable quality, hut it is not lUHM'ssarily 
accompanied by business acumen. 'I'hus the*, 
men who w’ere engaged in the* cycle trader were* 
often void of commercial instinct, lacked 
commercial ex|K?rience whatever. They had far 
Ijotter have remained at the viee, piek, or jH*n, 
which they had h^irned how' to haiulh* with 
more or less satisfaetion and prolit. Most of 
them were carriwl off th(*ir feet by the' fe*w fat 
seasons when Se)e'iety d(?e*ide?d that t(» eyele* was 
t(» Is' fashionable. The* de|)re*ssion ('ausenl by 
Society’s change of mind, and by ove^r preidue** 
tion, with the eonsequeiit diminutiem e>f predits. 
drew very many of the eye-le* eh'alers into the 
slough of hankruptey, and many meu'e* }K*riie)iiHly 
near it. The w'mling out by the* e>pe*ratioii nt 
relentless economie laws has iie*l|H*d 
establish the eyele retailing trade* ujani a firmer 
basis than formerly. It has c‘me*rge'(l from its 
years of trial in somew’hat ehaste^ned me>e)d. 
The spirit of s|)eculation has l)eeii Kuee!ee*de*d by 
expenditure of effort in the eireumHcnlH*el 
paths of business routine, and w'hile the? eyele 
agent of to-day may not 1 m* able* to make* 
money as quickly as he (?ould a dc‘e!ade ago. 
the road which he travels is much safer. 

The Man. The first e|uality e>f the eyerie 
dealer must Ik? the mee^hanicai insfined. Not 
every mee*hanic or engineer has this mechanical 
instinct, and many men in ofhe*r walks of liti' 
than those mechanical possesK it in a f»ronounced 
degree. We have st?en a cycle repairer who 
had carefully overhauled an expensive bicycle, 
and who had passed it to bis customer, claiming 
that it was tnoroughly repaired and in perfect 
adjustment. The customer spun both wheels, 
glanced along the frame from the rear, put his 
hand on one of the pedals for two seconds, 
taking in several details the while with his eye- 
the Mole inspection having occupied less than 
a minute. Then he said : “ The front wheel 
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U not quite true, the adjuttment of the back 
wheel ie io& looee, the fnune 10 cUghtly twisted 
to the right, the chain is too ti^t. and you 
have put the pad shoes of the rim brake revenMd 
from the proper position, so that they will be 
pulled out the first time the brake is apptied.'* 

In this case the mechanic was sadly deficient 
in the mechanical instinct, while the customer, 
who was a memtjcr of one of the learned pro* 
fessions, had it in conspicuous measure. This 
mechanical instinct may he acquired, but 
hardly. It seems to lie largely intuitive. The 
reason for the need for this faculty is apparent. 
He who lacks it may endanger the safety, if not 
the lives, of his customcMns. 

8tocK. The chea[xming of the cycle has 
made it possible to put in a g<xKl sUHtk at alxiut 
lialf the price which a similar stm^k would have 
cost a few years ago. Also, the pnutiical 
standardisatton of fuittern makes it U^s risky 
to carry st<K*k over to another si^as^m. 'J*he 
diamonci frame s<H'mH to have marked finality 
in general cycle design, and it is a fairly safe 
tmqihtv'y that it will never Ikj departed from. 
Innovations, such os diagonal frames, servt' to 
furnish e<ipy for the a<lvertisements of the 
finuH who ut^sign them, and give the scribes of 
the cycle pn^ss something to write aliout ; hut 
the pundiasiiig public stick to the diamond 
franiff with a [K^rsisti'ncy that n^gisters g<xid 
Judgiticnt. 

Inventive ingenuity exen'ised in cycle imju- 
struct ion now finds scHiiie in multiple gi^ars. A 
few seasons ago it was free* w1uh*Im and rim 
brakes, and the last word of imiiortance siH^med 
to liave lieen said of tyn»s wlicn the patent 
application of the endless wire cover was filfd. 

The seitM'tion of stes'k is not difficult. The 
standanl |>at terns of any gu<Kl maker may lie 
accepted with the confidence that they emlxidy 
the most saleable (siints, and any deviation 
from standard |iatteru usually impairs the alb 
round chances tif disposal. 

Prices end Profite. The agenov system 
is all but univeraal in the oyelc trade. 
Makers grant tlie exclusive district agency to 
one retailer, confining their sales in that district 
to their official agent. This entails mutual 
obligations. It becomes the duty of the agent 
to sup{sirt the maker as w-ell as that of the 
maker to sup^iort the agent. Many agenta hold 
more agencies than they can handle properly, 
thereby failing to do justice to any one of them. 

The agent must remember that cheap cycles 
are the b^t sellers, and ought to be cautious in 
Uie purchase of cxptmstve UMohiaes. The public 
have come to appreciate the fact that thoroughly 
reliable cycles at low* piicea are obtainable, ana 
have generally ceased to credit the claims of the 
difference in price necessarily standing for 
difference in quality. 

Thw ChMp Cycle, There baa, however, 
been a retreat from the exceasively cheap 
cycles a-hicli manufacturers, under the lead 
of one large firm, put on the market 
two seasons ago (at the end of 1904). 
and between £7 and £S is now the cheapest 
model to which makers in the front rank affix 
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their transfers. A machine at this jiri^ usually 
yields to the agent a profit of £2, which repre- 
sents 39^ per cent, cm cost price. This may be 
taken as the rate of profit all over. Many 
makers now restrict the price at which their 
cycles may be sold, and this measure has rather 
cut the stings of the catalc^e agents 
throughout the oountiy^— men with no stocks, 
who sold bicycles from catalogues, and who 
were usually content with a profit of only a 
few shillings on a machine. To attempt to 
compete against such men is ruinous for the 
agent with a business eNtabiishment to maintain. 

There is no uniformity in cash discounts 
given by cycle manufacturers. Nearly all are 
glad to give good termn for prompt payment — 
m<ist 5 per cent., some only 3} per cent. The 
common monthly terms are 21 per cent, discount. 

In the early days of the cycle trade makers 
were w'ont to send cycles to agents upon sale or 
rectum conditions. The cycle Ixiom stopped this 
practice while it lasted, but it has licen creeping 
in again lately. Not many makers do it, and 
almost none of the first rank. Naturally, the 
terms under such a condition are not so favour- 
able as when the goods are bought outright. 
The whole system is had, and ought to bo 
discouraged. 

Motor Cyclea. Motor cycles are worth 
selling. The profits are seldom k*8S thair 
£10 a mac'hine, and £15 upon the liettcr 
ones. The agent who sells a few motor 
bicycles in a rn^ason has done good business. 
The makers ask for pajunent of one -third 
of the price of a motor cycle with the 
onler and the entire* balance upon nx*eipt (»f 
invoice, and such terms arc supfKised to he the 
rule. But the rule is honoun*d more in the 
brtwh than in the olwcrvanct* — at least in 
dealing with agents of substance-— and there is 
no good reason why a man of standing should 
lie required to purchase under such one-sided 
conditions. 

In purchasing stock care must be taken not to 
buy too many ladii's' cycles, as their sale has 
gone down considerably. Tandems and tri- 
cycles should not be stocked at all, but sold from 
catalogues upon occasion. 

Capital. In a provincial town it is 
possible to start as a c^tIc agent w ith a capital 
of £200. It is common, but unwise to do so on 
less. The £200 will not go far, and the larger 
the excess above this figure the more probable 
will success be. 

The instalment system of trading is a common 
feature of the cycle trade. It is risky, and it 
locks up much capital. But if care he taken 
to refuse instalment terms to all but those whose 
record turns out upon inquiry to he above 
reproach, there is no reason why the tra^ 
should not be prosecuted. The prices of ma'^hines 
■old upon instalment or hire-purchase riioukd 
be not less than 20 per cent higher than cash 
prioca, and paymento should be fixed so that the 
last instahnent shall have hem made not later 
than twelve months after delivery of the machine. 
As lem a first instalment as possible should be 
secured. 



Those whose o*iHt»l will not permit them to 
embaih on instalment business will find that 
many of the mannfacturm are willing to shoulder 
the burden of responsibility and to pav the agmit 
the cash profit immediately upon cbliveij of 
the machine. Some independent financial nnus 
even do this for the retailer, naymg the agent 
the cash price at once and pocketing the excess 
as profit. It pays the agent to do Uie business 
himself when he can, always selecting his 
customers. 

Ao c eaaorl— ■ 'I'he best frying pari of 
the cycle merchant's business is the selling of 
accessories. All are not equally profitable, 
but with a little trouble the dealer can enoouraj^ 
the more profitable of them and discourage the 
others. Articles widely advertised at cut prices 
should, of course, be sold as little as possible. 
The agent is also well advised if he stock ac- 
cessories of a different make to those sold by his 
neighbours. Some things, such as a few of the 
Lucas specialities, he must keep, but he may have 
the bulk of his accessory st^k different from 
that sold by his competitors, and by this device 
he may secure much longer prices. The public 
can seldom judge Quality, but they can company 
the prices charged by different tradesmen for 
identical articles. 

The stock of accessories will include lamps, 
bells, wrenches, toe-clips, petals, brakes, brake 
fittings, handle grips, inner tubes, a few tyres 
of standard size, carbide of calcium for gas 
lamps, infiators and connections, saddles and 
tool bags, oil cans, oils for burning and lubri- 
cating, and repair outfits. There is little outside 
of this list, days of fads in accessories have 
gone with the passing of the society cyclist, 
and the cycle agent can afford to ignore anything 
except “ bread and cheese ” lines. 

Profits on Acceosoriea. The profits 
on cycle accessories are usually about 60 
})er cent, on cost price, and on special 
articles double this rate is often possible if 
the practice recommended above bo followed. 
On certain well-known articles the makers 
insist that certain minimum prices must be 
maintained. This practice prevails in the Lucas 
** cyclealities," for instance, but price mainten- 
ance is not so common as it ought to be, so that 
the large cutting houses do serious injury to the 
small dealer. The duty of the latter to support 
firms who seek to preserve the retailer’s profit 
is plain. 

Hiring Cycles. The hiring of cycles is a 
department of the business which has had 
its day. Many hundreds, perhaps thousands 
of cycle agents have surrendered this branch 
after long and costly experience. There is 
smaller occasion than formerly for cyiists to 
hire cycles. When a good bicycle can be pur- 
chased for, say, £6 to £8, the man who would 
pay the cycle agent’s charge for hire, unless 
in exceptional circumstances, is more than 
foolish. Hirers of cycles are usually the most 
caielees of the cycling public, and it is often 
impossible to secure payment for damage to 
machines hired. The cycle agent has no use 
for hirers by the hour. They give more trouble 


than profit The only kind of hiring which may 

done with expectation of reasonable return 
is that for the season, or for at least a motith, 
the charg^ for which is usually about £2. If 
machine be well oared for by the hirer, and 
it be on hire for, say, four months during a 
season, its cost price has been almost or quite 
recovered, and, as it stands, it represents the 
profit of its own hire for the year. Al^ve all. 
It does not pay to let on hire cycles of second- 
class quality. The liest are alw^iiys the cheapest 
for this purpose. It matters nothing if they 
are last year's models, or even those of the year 
before, but they must be of sterling quality. 

RefNairiiig. 'fhe cycle merc*hant who 
does not repair cycles neglects the most re- 
munerative ]^rt of the business. Nothing helps 
the selling of cycles like the ability to repair 
them. Buyers like to purchase new mounts 
from the man who has kept their old inat^hines 
in repair. If his repair work has been satis- 
factory, he is properly held to be a good judge 
of what a cycle ought to he. and his advice 
regarding the new machine is usually askt^d and 
frequently taken. 

The Workehop. The equipment of the 
cycle agent’s workshop is not ex}>ensive. TTie 
essential tools are a brazing forge and hlowpi|>e, 
a wheel-truing frame, a vertical drilling machine, 
an erecting stand, a small hand spoke-screwing 
machine, some tools such as pliers, wrenches, 
files, soldering iron, dies and ta{)H, an assortment 
of spokes, nuts, bolts, cones, ])edal pins, and a 
few’ less important iU^ms. The. sum of £2l) will 
purchase the whole outfit, although, if another 
£10 note can be devoted to this department, 
so much the better. The brazing forg<^ assumes 
that a gas service is availabl(^ If not, a brazing 
apparatus with oil fuel must be* purchastHb 
The drilling machine will l)Ci driven by hand or 
foot power, but as the business develojis a 
small gas or oil engine, a turning lathe, and a 
buffing machine may Ik; instalhsl. 

An enamelling stove is almost a necessity, 
l^^et the man build it himself, it is attend^ 
with no difficulty, and it can thus Iks installed 
at half the price it would (rost to purchase and 
erect it. 'Jiie enamelling stove should not be 
too small. The gas for a small stove costs 
almost as much as that for a large one, and the 
former will not permit of exceptional work, 
such, for instance, as the stove enamelling uf a 
tandem frame. 

Plating Plant. Only a very larg(j (rycle 
business can support an electro-plating plant, 
and the cycle agent is seldom w'ise to instal one. 
The cost of doing so is about £100. Good workers 
for plating are difficult to get, demand high 
wages, and many of them are notoriously un- 
steady. He who embarks upon this department 
will not have far to look for his troubles. Plating 
must be well done to secure acceptance, and it 
can be well done only when the baths are kept 
in regular and continual employment, and after 
long experience of the work. 

ManufactuHiif Cyclea. It was for- 
merly the practice of cycle agents with workshop 
facilities to build cycles fnm cycle fittings 
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purcbaAedfrcim the mftkmol nuch goodi, duritig 
the winter monihH. The pra'^tioe siw prevails to 
tome extent. Two reatont stood tpontor for its 
wisdom. It enabled the agent to poae at a maker, 
although he was a maker by courtesy rather than 
in fact; and many prominent cycle manufacturing 
butinettes vren* liegun in this manner. The public 
have a liking to treat direct with a maker, 
imagining that they save thereby an intermediary 
profit. The second reason was that it provided 
work for the workshop staff during the off 
season,'* and eiiahU^ the employer to retain the 
Mervk;<m of g(H)d men sc^ason after season by 
giving them constant employ nent. Even if the 
cost of manufacturing cychm were as high as 
the price of similar machines purchased from 
(Coventry or Hirmingham, there wan ei^unomic 
profit in ^'aMsemhling ” cycles, as mantifaciun* hv 
retailers has often l>ef*n called. But s|mcialiHat km 
of triiuittfa(>ture and the hmvy falls in the pricei^ 
of complete cycles during rt^cent years have made 
it im(H)Hsihle that the small local man can prose- 
cute this branch of his husiness with profit. He 
(*ati tiow' |»urchase cycles far mon* cheaply than he 
caiiinaktt them, and the attendant advantages of 
limn iifact lire are not great enough to outbalance 
the higher price. It has, then^f ore, come nhout 
that till' agiMit can no longtr manufactun^ with 
advanlag* . anil he ought to sei^k other outU^ts 
for liis f*fTorts during the months when cycliKts 
rf'fraiii from troubling him. 

The Need for Side Lines. \ f(*w years 
ago, when the jirofiU of merchant ing eyeh‘s were 
large, and Is^fore every other sluMMiiaker and 
greengrocer w .".k a cycle agimt, the sununer trade 
in cycles served tti support the deadweight of 
the <|uiel winter months. These halcyon days 
hav<’ pv.sed never to return, audit is now reeog* 
nistnl that sidling eych's alone is not a promising 
r<»ad to fortune. Profits |H*r machine an' now 
tmly half what they wen*, or even hws, and then* 
an< many inon^ individuals offering t heir stirviiH's 
to t hi' cycle- buy ing public ; hence, to dis})OHe of the 
same mimher of eyt-les p<'r si'ason as formerly 
yields less than half the net profit. Hetaileni, 
whose main business has lain in eyele-selling, 
have trk'd many diffenmt branch's to eke out 
an ineoim*. 'I'lie Inwi side lines an' naturally 
thosi' whk'h an' in demand during the late* 
autumn and winter months, when cycles are 
not want I'd. This maktw the m'lling of mean- 
dtweent and other gas fittings particularly suitable 
for exploitation by the cycle agent. A few years 
ago this fact was m^ognisod by the dinn^tors of 
one of the prineip.d gas-mantle making com- 
pankm, one of whom h^ on his w heel carried off 
many of the laurels of the road and racing 
path, and the cycle trade w^ere encouragt^i to 
stock and push inciuidcHct'nt gas fittings. Those 


who did to made good money as the result, and 
the experiment led them into other branches of 
Imsiness. It is not yet too late in the day for 
others to follow suit, as the demand for such 
things is permanent and large, and their sale is 
very profitable. Mantles can be sold well at 
50 per cent, profit on cost price, and the cheapest 
varieties arc not the least lucrative. 

Electric Fittingn. Electrk* fittings are 
other things w'hich may well assist the cycle 
dealer's annual trading account. The selling of 
electrk? fittings lerds to the fitting of electric 
liells, electric lights, and private telephones, 
and although it is generally supposed by the 
uninitiated that there is something mysteriously 
technical in electric work, it is not so. Textbooks 
ii|>on the Hubjeci of electric fitting are numerous, 
and the w’holesale houses w'ho supply the acce^- 
sorkw are always pleased to advise customers 
when diffi<‘iiltie)i are encountered. In both the 
selling and the working departments elec'tric 
work is profitable. No doubt competition by 
many municipal authorities makes this depart- 
ment a little unpromising in many towns, and 
municipal trading is on the increase, but there 
are very few places w'here a venture into the 
field of electric w'ork will not assist the husiness 
of a cycle dealer. [See Electric Dealers.] 

Other Side Lines. Baby carriages, sew - 
ing machines, domestic laundry-machines, guns 
and ammunition, fishing tackle, toys, and general 
s|M)rting goods are often sold by the cycle dealer. 
I^articuTars of stock, capital, and probable profits 
in each of these department. » will be found in 
other articl(*r; in this course. Many of them are 
in the heiglit of their sea^m when the trade in 
cycles is at its busiest, so that the pressure is 
iiiereiised at an inopportune time, but this cir- 
eiimstanee cannot be avoided; and aseoraiietition 
iK'eonies more kf'en, and drives to Pid venture into 
other branches, the cycle merchant, if he be 
wise, will try to exploit that for w’hich his 
district seems the best suited. 

The Cycle Show. The St.anley rycle 
Show still lives, p^lthough the great competing 
exhibit ion has died a nat ural death. The practical 
uniformity of design which cycles have now 
reachtnl makes less ne<*i*ssary than formerly a 
visit to the Cycle 8how\ but it is instructive 
still, ai d :*. visit is essential for the cycle retailer 
who would kt*rp abreast of the times in cycle 
construction and in the novelties which each 
season hring.s forth. The Stanley Cycle Show’ is 
held each yep.r in November at the Agricultural 
Hall, Islington, London. It nms for eight days, 
from the FViday w'hen it opens until the evening 
of Saturday on the following w’eek. Provincial 
visitors can usually secure special cheap fares, 
arranged to cover a few days' visit. 
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hmmt mtlier diftonlt to utidmimiL The 
0 i>ohin» oomlnam imril 0 lhrm into one. 
tagthem ibenit and draw* the film conqioaloff 
ihm ttcai^t. As our babit «i« let na wat<£ 
the machine at work, and tbm dieoma the 
performanoQi 

Six aliTer cana are aet behind the aectkin of 
the drawing frame we deot to atudy, and the 
enda are kd through the guide holea on to the 
guide plate, where 
they are united and ^ 
drawn in between w ^ 
the firat pair of rob 
lera* Bv the guide 
holea the aliVera, 
which have a ten- 
den<^ to lump and 
cling in fold^, are 
kept aingle. The 
edges of the fiufbs of 
the first under roller bite 
upon the soft ropes and 
draw them in under the 
weighted roller above, and 
between them they pnwii 
the slivers into unity, while 
letting them out to the 
next pair of rollers in the 
form of a thick rope. 

( >ur second pair of rollers are running at a higher 
speed than the first, and draw out the sliver ; the 
third pair has a higher velocity, and the fourth 
pair a higher speed still. 

Thw Vmluw of Bpmmdm In the Frocono. 
The ratios of speed between the various rollers 
must now be observed. Say that the firat pair of 
rollers are running at the rate of 60 ft. per 
mhiu^ tho second pair must not be run at a 
too high speed, or the sliver wfil be broken ; but 
they must exercise a drawing force, and at the 
same time feed the next pair with the sliver. 
Let tho speed of the second pair be 80 ft., tiie 
third pair 120 ft., and the fourth pair 240 ft. per 
mmute. We have thus a gradatioii whmh 
brings the speed of the last r^m up to lour 
tigies the speed of the first rollers. In prac- 
tice the gra^tiona vary ; but our main pomt is 
that there is grada t io n , and that the speed of 
the last rollers is geaen^from two tosix times 
quicker than the speed <h the first. The effect 
in the former case is to iwoduce a silver mie- 
third heavier than any one of the original slivers, 
but firmer in consistency, and wt& the com- 
ponent fibres straighter. 

AdhtntmMt of Rntlwrw to Suit the 
Cotton* Not only have we to consider Uie 
ratioi of speed, but we must also. ( 4 ecm.ljM. 
spaeeo between the roUnnu This k detcem^Md" 
by the kngth of the fibres, A cotton averaging 
2 kL length of staple would be nipped and 
brokm if the rollers only sat Ihtee^fburihs 
an hudi apart ; on the other hand, a ehmt- 
HiqMLnotlon sliverwouldbepaitedaadiett- 
derad krtfular if the fidlera were placed too far 
apart. The gr^ of ^ fluted rallmk no maln^ 
holk^ no mere p a eein g-on movmnent, but a 
flm hold meant to give a pun Weteilcdher- 
wke» the dhkf puipoee of the drawing frame— 
2(M 


esa,.llie strakhtening out ol the fi b res w o ul d 
notbeluliSMU But die ends the fibre at no 
lime lie evenly together; the one fibre overiaps 
the other, even efier we have done our utmost 
to briog them parallaL Thk k oomnaraUvely 
true; therefore the spaces between toe rofiers 
should be rathor loimer then die average length 
of the staple then shmier. 

A good many other pmnts mt^t be piofitab^ 







77. FLAX DRAWING FRAME (Oombe, Barbour A Co., BolhMi) 

discussed. For example, hard, wiry cotton should 
be subjected to harder drawing thua soft, flexible 
fibres. But our course of study is too general 
to pernut the consideration of such detaih. 

Our drawn sliver is next combined with other 
five or seven similarly drawn, and put 
another drawing ; ihM is again repeated. ^ 
thk doubling and redoubling the slivers are 
brought thoroughly to uniformity. In spinning 
very fine oount^ we kive as many as six draw- 
ings, in the following ratioa : 

8 4 7 6 6 

i 1 i i 1 

Multiply, togethw the numerators, which 
indicate the munber of slivers united at each 
drawing, and you have a total of 48,384 doub- 
Itnmi. Thk k surely enough to delete all 
dsmnenoe, and 3 ret, aa we shao see, it k not the 
last douUing. 

Wool lhmwtiiUl. If, in the multitude ol 
oounselleis there k wkdbm, it k also oertain 
that in diversity of advice and practioe the 
leaniMr k oonfueed. Nowhere doea the need 
for soientifio plaesifioatlon and system appear 
more prominently than here. Attenuation of 
the sliver appears a definite enough operatioa, 
and yet it IS not accurately deftM in teix^ 

the worma man oafls druwtag ; the jute um 
linen maaulaotnrers give the tenn fossag to 
the operatioii, whkdi k only a part of drawing 
to ^ wmsted worker and slubbii^ to the 
cotton spauier. 

If thk were an, aone excuse ml^ be c^ered. 
Diflerent tadastries de.Triop on <fiforant lines, 
and eaeh one has a xk^ to its 
But the worated iudnatiy has 

within itaeli Some ran the 

one drawing hrame, andat theneeond wind > 




diMilipoiitabobliiiia; otben tn» bobbloft al 
Hitt fourtli dnwiiig. In m ptootm to oontiiittontt 
and ittgolaify graded aa yam gianalatttott, it U 
nttoctta ai y to mark doai^ and diatiiiolly the 
pointa it depariaiOt the monMiit when the 
method oC working ohangea* or when a new 
inatrnment oomea into play. We hold atrongly 
that the momeiit a bobbin, with ita gearing of 
dym, oomoa into i^y drawing, pore aMaimide, 
has ceaaed and apinning baa oommenoed. To 
bring in at the end ot drawing, aa a kind of 
after thought, an important pnndple like that 
of the bobbin and flyer ia to Invite careleaanesa 
towards a vital prooeaa. 

Detalln of tho Prooooa, Whatever 
ayatem of nomenolatore or working may be 
adopted, the first drawing after the sliver has 
been taken from the combing machine is done 
on the gill box, which la nothing more than 
a finer model of the one we studied in the 
process preparaUny to the combing machine, 
lliat thm may be no miatidce, we shi^ recapitu- 
late \niefly the working of the machine. Aa 
many divm as it has been resolved to combine 
are brought to the f end of the frame. Here 
we encounter a variation in practice of small 
importance, but to be noted. Some manufac- 
turers feed the drawing sills straight from the 
cans, but others form m slivers into balk ; 
alternatively, the sliver is balled on theoombing 
machine, a {sraotioe coming more and more into 
favour. Tnstead of 
the moving lattloe, 
our feeding i^p- 
paratua ia a set of 
pulleyB, which com* 
bine the slivers and 
send them tUreotly 


rollen revolvittg four, five, or six times more 
q[akdc^ than the front rolkia, attenuate the aU 
still further. By the combing of the gilk mid the 
drawing of the loUera the fibres are sbraightei^ 
drawn, and laid parallel ; by the doubling the 
slivers are solidified ; by repeated doublings we 
obtain uniformity of thread. 

flax and Hamp Drawing. The draw- 
ing frame of the linen manufacturer differs 
in no essential particular from that of the 
worsted w(»ker ; but he has his own way of 
using it. When the sliveia came off the spreader 
we saw that they were weighed and the weight 
marked on the cans, and now the use of that 
praotioe beoomea evident. Before we have 
done drawing, we ought to possess as many 
thick threads as we require, ml of one weight 
and length. By the tell at the end of the 
spreader we have made sure that the lengths 
of the slivers are equal ; but the weights are 
stJD rather irregular. 

In the flax drawing frame we require to con* 
aider the combs coll^tively ; it is not enough 
to watch one range of combs. Take the first or 
**sot** frame, as it is named. On this frame 
[77] we have, say, six combs on each bar, wldoh 
will form six drawn slivers. As we start by 
doubling the slivers derived from the spreao- 
board, a set will be twelve cans. The aggregate 
weight of the slivers of these cans must be the 
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into the first of two L 
pairs of fluted rob s 
lers which act as > 
feed rollers. ' When | 
the stiver iscues 
from the feed rol- 
lers, it k seized by 
the Caller combs and 
carried on to the 
drawing rollers, 
which are smooth 
but otherwise 
similar to the 
rollers on t^ooUon ' 
drawing friune,' the 
upper roUer bc^ 
borne down on the 
lower by wei^^ts or 
sprmgs. Thencetlie 
sEhrors are ooOed 
into cans again. 

The drawing is 
effected In the lol- 
kming wwy. Hie 
gtBs, or lidfer 
combs, drawing 
Hsore quidkljy than 
the fsed rolm sn^ 
1 ^, puff out tne 
eavw; thedrawh^ 
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BDighI of tbo oomkimd olifm. M om liw 
Ii7y«i Mr lb. «ad aooUMir M jd, pit lb.* ^ 
two oo mwn odwiflglrg g yd, for lb.« If vmdtmwBL 
Biii ottr dfftwhif lengthMit Um hHmt foor liiw. 
Mid tbs moH is • •brer 92 fd. por lb. In 
MfUMl pnotioe the cnloubitkiM m moie oon* 
pirx* Imt the firinciple le the Mine. On tiee 
eeeond dmwing frame the ibveni from each 
eel M« egeki d^bled, eeeotdbig to the pr lMif to 
of oombmhig dtflereni to obtimi eqnel wetgbtii. 
The eeiiie rule ie followed on the tbiitt end, 
wtien neoemery, the fourth, drawing framee, 
«o UuU «i the end we here a range m elirere, 
or elobbingfi, «U of M|ual weight to length, and 
etralghten^ in ecmetltumt 61^. 

VnrIntiMn in Fmcticn. Borne varia* 
tkme in praetiee and eotnmiNi mietakee in 
working maj^ heiv lie noted. For rery 
fine linen 5 rarne the eliveri from the net frame 
MW kept apart, and doubled on tbo next 
frame ; liut hemp fibree and flax for hearier 
yame Itave tlia shveri doubled again at the back 
of the machine, or, it may be. the whole eet 
may be oombiDiHl Into one and coiled into one 
can. We have not vet been able to adopt the 
automatic etop motion of the cotton drawing 
frame, for a variety of reeMmi too minute to 
be detailed at prcwent. In eonxeqnenee, the 
(ailun^ of one of a pair of idiver* h no uncommon 
oeeurrenoe. Niagfta];, m the fault h called, 
may occur m iiptte of ckwe attention. Perhape 
a part of one of tlie uliveni is too thkk to powi 
wtth Ha neighbour under the premiore roller, 
and slicks, while the otlier passes on. The 
leading loo^ all right, for the cndi of the pair 
are in the machine, though only one is guk^ 
forward. If the other gr^s started again 
baloio the attendant's suspicioni are aroused, 
the sktflfnn will pass undatacted till a few 
stages furtner on. Wlien an Mx^tdent may 
liappen without fault on the part of anyone, 
it must be evident that many occur through 


pmvaoiiUa ransin, 9%, fi i hn s tra tas a aorncr 
al flu d r a nU m rt tiin il mtnt in ■ htimi mil! 

TIm 4ssin SUwnr. The dras^ of the 
into slivur mi|^ be studied tally on the flnx« 
drawing frames. B«t there are some dyfemees 
whieb muet not be passed over. Hie first draw- 
ing frame of the jutesliver b mocblaril^tbaa 
need for flax ; the rollers are heavier, and 
the gilb are stronger. \l> can hardly ssy that thb 
b because )ate b a harsher fibre, but rather think 
it b because of the loi^{er fibres, which require 
more room and a greater leverage. 

Jute frames are run in sets of two, three, or 
four carriages. The best work b got from the 
double frames that b, frames of two 
carriages. Four combs on each bar of the 
two carriages, and a doable slivw to each comb, 
makes a set of 10 cans to the frame. If each 
singb stiver wet|^ 10 yd. to 1 lb., the doubb 
sliver will give 5 ^ to the lb. Given that the 
draft of the drawing b 6 to 1, the sliver delivered 
should weigh 90 yd. to 1 lb. But it b cemsidered 
good pTMtice, with a view to reduoing the in* 
f*quaiittcs of the slivers, to lead them in pairs over 
the guide plate into the delivery rolled and so 
pMuoe a sliver 15 yd. to the lb. These 
slivers are taken to the second drawing frame, 
there to be doubled and passed through finer 
combs, in preparation for the next p rocess. 

Vnrioua Sliwnra, The silvers of waste 
silk, ramb, and other fibres, scarcely require 
special study in thb stage. Most commonly 
longer fibres are drawn on the gill frames, and 
the shorter fibres are treated like cotton. No 
new mneiffle or method b involved, though it 
would be nUh to ear that no adjustment ol the 
machinee b required. But the latter b a prac- 
tical problem, which can be dealt with only in 
regard to a partbular sliver or set of slivenL 
The machines best suited for dealing with waste 
silk and ramb will be more easily understood 
in the next stage of our study. 






fplomii wImt mmmi MMiarU% at • dl»* 

Vm ff*ni|iti ai 

tafaatad MtMlion ii MOfrtied to 
Hit iptMilttog tumijpal or ounytooiie, iad to lA 
iMb of i|MMtotoi*totMft. moat irtitotog 
MtoHtal totttoiiMi ni aeboti art hmMmd hf 
piali of lluMufar. 

Wlo Hw i cti oa of S o ynd > Jtitt at ligiii 
warot^ at ira thall altarwania aaa, art toot or la* 
IneUidm yaatiiif tom one nodiiim to aaothar* 
ioalaoapaioiiiMlwaraa 1 a tto oaaa of liglit aad 
radkttt boat, wa baira to rtmmtor that tho 
waira it natitoa tkrcmKli ana aad ttia tarn 
m a dhiM all Uta ttoia : tot to tto caaa of acmod 
tto wava to actoatty traniumtiad Irooi, tot iia 
aay« tha at? of ooa room to tto wall of aoottor, 
amt to to tha air of tha iiaxt. But in such oaaaa 
Urn diractkm in which tto naw wava traralii 
to dilfarcnt from tto provtoua one. Thtt changa 
of direction to imitoatad by the term r^adum, 
and it follows tto aame laws for nouiid at for 
light, under which they will to dtocuatad. 
Juai aa tight <>-in vtKue of relraciion— may to 
btwu^t to a focua by a ooovax tone, ao atop mny 
aound hy tto emf^yment of aomc mcdittui 
which wiU refract it, A balloon filtod with 
oarlmmia acid am, for inataace, will bring to 
a fomia at a totoite |imnt on cm© aide of it the 
aound tto ttohitm of a wateh placed cm tto 
oti^ aide of it. If tto balloon be made to 
awing from aide to aide, aa in the ewae of an 
aaprrtment of Imrd RaytotghX tha dmonatm* 
tion to aliil more atrihing* 

Natwra «f ©MBd WavM. We kava 
Mmadjr nolkxxl one fundaaenUl dartinetion 
hMwaoB tbe wama of aomid and tboaa of li^t— 
m., that the former arc wavea in a nuiterial 
m^um (which may to gaaeoua, lt4|uid or aoUdh 
while tto totter are wavec in tto ether. But 
imotfaer moat important dtottncUon to that 
thcee ethereal waraa or vihraliona are at right 
angim to tto Hne in which they advance. They 
m deactibed aa trattavciee vibrattona. But 
tto warn ^ ao^ are kmgiliKluial vibmtiona. 
jlm portictoi of air, or whatever tto medium 
1 ^ ^ travel to and fro iaito line in which i 
tto whole wave to advancing. 

Kow, a AKiat unportaat dtoiinotkm hetween 
two wn^w-Hnuwnm and tongiindiiul— i 

^ P**!*®** ^ ^ medinni nkanMiHT mom ! 
■*^**^*^^*to ‘ «*• IhM they aw , 

mmr nadHtwhad. Sneh wa.-naa an thna «ana i 
of altMMta rffiiitiniitiiaii and *— i 

Pnhayaoneotftebeat wayatawhiBhtoohnhi » 

*5L5**^, • *• » *w» •* < 

nHMHd kalh in eentaal with one — . i 


duteara two igeal 


that thifa moat etti^ to aome oldaottve 
d Mt rrenoa , equally damiite. belwaea them. 
Sottade wo nuw mykto tnto notaeo oa tto ono 
hawh aad mnaieal notea on tto other. What la 
tto thflamaoe totwwaa themf Thto quaitioii 
caa to otoarto aad poaltively aaawered The 
vitiratioaa wmesh we interpret aa notoe are 


tnegnlar, while tboae whkn we iaterpfet aa 
mnatoal aotee aie r^gote. In otoerviim thto 
fact, we make a moat important oontrioution 
to paychology. The p^ohologtot aato why 
oae Mmad to pfoaeing ana another unplcaaing ? 
A« phyaiotota. we nqify that, while ignorant as to 
the manner in which hearing to effected, we know 
tb© pleasing sound to to determined by tegular 
stimulation of the nervous stmctuies by which 
we hear, while unpleaaing semnda, thoae which 
have not the musical quality, aie determined 
1^ irregular stimulation. We need pay no 
further attention to noises of any kind, bnt 
must now devote ourselvoa to the study of 
musical iiotea<--tto fashion in which they are 
produced, and their relaUona to one another. 

Pitch, The moet striking respect in which 
musical notes differ from one another to in nitoh, 
aifo it to easy to ascertain by what thto to deter- 
mine It *defieiids simply upon the number 
<4 shoeto upon tto ear m second. A tuning- 
fwk, for midanoe. can to made to record its 
vibrations upon a piece c4 smoked paper nsseing 
in hoot of it, and we find that tto pitch of the 
fork depeada upon tto rate at which its prongs 
vibrate. For any particular tuntog-fork thto 
ratetocoostaat As we hsteo, we hear tto sound 
mdoallv die away ; but tto wavy line upon 
tto s m oke d paper diows ne that tto immiMir of 
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tb nobd p^MT dimn w tbt the uamber of 
Vibrations per second does not vsiy ; while 
our ears tell ns, in point of faet, that tto pilch 
remains constant even while tto Jond^ 
diasintohes. 

The maner of loudnsw to ao simple that w« 
may dtomt m it tose. It dependa merely 
tto sms of the waves, their extent, or, to use 
the teehnioel phrase, their omphitude. The 
betononr of tto em, however, somowhai 
compboates thto statement, sms WahnhoHi, 

to tKAr aim ta Inirin— . •nn wfawTS 

•Imya wh i bitiB g th, mmtm hit— ,111 Hm 

»ite|4y to My tkM. adMr thii^ M|Mt. 

onr cars are mote snmittye tolM d£t IoIot 

^tototohiM 

£? MM*ii»l-lM* at piuk wm 
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I Hi «a avM. 

tX i^tar 
% nmMKm nmi 
i m wmnbtt Hi hoim 
tom mA otibar. Hmm hctm 
I fai Mmaalon ofipoaita tl» ml of tlie t«ba« 
•ad ponii the air to Mftpeu la • more com* 
plioMed Iona of Uio aaiae iasCnuaeat thcvr 
a aa ananpnaeoi vliieli tlie apead at wfalah 
tha dire rotatoa aaa ba raadillp aiaamimL 
Whaa wa axpariaiaat with aodi a airaa, we 
fiad that the note whieh it paodocaa riaaa or 
faUa aooor^i^ at wa iocreaaa or dioimiah the 
•paad at whieh the diao rotatea. But It also 
gives at mach further infonnatioB. In the flint 
pla^ it sivet at the limltt of heariiig for any 
mdividuar~~liiiiita whieh are praoitely ooni- 
parable with ihote of tight. When the number of 
paAi per teoond it 10, let at tay, individual 
pafEi may be heard, but there it no note pro. 
daoed. At the tpeed of the dine increatet, 
however, a note ia heard, perhapt when the 
pufli reach the figure of Itl per tecond. 
llie fimt note heM hat, of ooume, an 
extremely low pitch, but at the number ed 
pufft per teoond inoreatet the pitch ritet. 
until at latt it beoomet extremely thrill, and 
finally it loot altogether. The number of vibra* 
tkmt beyond whi^ no further tound it heard 
may be 30,000 per teoond or 50,000 or 70,000. 
The figure variet with different individuabi, 
and it alto affected in aov individtial by the 
ocourronoe of variout kinebi of deafnett. The 
upper limit of hearing, for inttanoe, may be 
veiy much reduced in catet of what in called 
aenw-deT/tett, where the ditorder it due not to 


the conducting apparatut, but to the nervoim 
centfet themtelvet. Thut the tiren may lie of 
conaiderable medical import^oc. It it very 
probable that toondt too thrill for mott or lor 
all human earn may be perfectly audible for 
tome of the lower animalt. 

Tim Hnrnaoay of tlio 8irott* In 
order to ttody hanimny meant of the atren, 
Dove^ of Benin, baa modified the inttniment, 
piercing four concentric teta of holet in the ditc, 
the number of holet having, for inttanoe, tuob a 
ratio at fi, 10, 12, Iff He enSk tint the mtay- 
lofotd and can cut off a^ partkmiar ctreic of 
holea at wiU, thiM maktiy the tnetminent apeak 
with any combinatioB of ita vofoea. It It then 
found t&d if the eight and iixtaeo-lioled ciroiet 
be left open, two tonee are baaitl, one an octave 
above the other. 11 the tpead of rotalfon of the 
diae ha aeeeleralad or raducad, the tonat are 
proportfonafly ri ta rpaned or ftallened, hut the 
one elwayt timahfit the octave of tim oBier, 
p rov fo f eone iu i ivdj y that the relataoB between 
a note end ita octavo denendt npoB the fact that 
the i p ee d of vibration la mamtw twice aa fact 
ia the one ea in the other. NW* ratio of 
ff Kk and ifi ia the ratio of 4, ff ff and ff 
and tf ah dm cirehn of holni be left mn, ^ 
the talfo between the four notes which ate pro* 


. '' Hmmc are the nolii ot-ntlff#»alt>ifii 
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OSQCl If theintand mrdatrimolm 
ba lafo ojpan, wo find dmt the note Imving 
ratio ofitodorltofilaa fifth higbioWn 
Urn lower note. The G on the piano tbna hat 
half aa many vibrationa agahi per aeeond at bat 
thoC balowlkthetmlioMngUiatol fito4or3 
toff Similarly, we find other muaieal intervale 
aatahhahsd by tonadiiig other combinaUoiii of 
the rirelaa of holet, ana it ia an eaay matter to 
aatabMi the ratlot of all the notes in, for Inatanoe, 
the ordinary major aoale of C. Thut : 

0 : n : R : F : O 1 A : B : (T 

1: » : I : I : I : 8 ; V: 2 

(or, 24 : 27: iO: 32 : 36 : 40 : 45 : 46) 

Thn Senin, The mott important fact 
about such a tcabi It the constancy in the 
ratio between itH notes. In foot, wc must slate, 
aa foUowM, the fundamental law of mutica' 
harmony. The noies emufoyrd ia ameic ahmM# 
cravvepoad to eertmn iefiniU amt inmrumte 
ratio# hHwetm the Mratitm mumbtrs of Me acfo# ; 
and thfm mUot art of a very MimpU Had, Mag 
reMruitii to ikt iwriov# penamtaiiomi of the fitHt 
j^r prime Humbert, 1, 2, 3, 5, and their potieet, 
fact I# the whob' caecnor of muric, not only 
of harmony but of melody abo. All the notes 
of any tunc munt lie in a cMnitc ftcale, the nature 
of wnich ia ck*iermincd by the etrictest mathc* 
roatical considerationH. Music ia thus a variety 
of applied maih<«maitca. If a note be aoundeil 
which dors not w m rm one of thcac due simple 
ratios to the oiner notes of the scale, wc tay 
that it it out of tunc — i.f., it is either flat or 
sharp. The note may have pleoiiaat enough 
quality in itself, but it has no relation to the 
rest of the notes of the pjeoe. ft simply cannot 
occur in such a place. This fact is quite distinct 
from all questions of disc^ord. Almost any 
discord is permissible in its place in moderii 
music, but all the notes so sounded luive, at 
least, their regular plsocs in the scale, wliercas 
a note which is *' out of tune ** has no such 
place. The various notes of the scale quoUsl 
above constitute what is technically known an 
the naturai or dialonir scale. 

The intervals between sucoessivo notes upim 
this scale are either major or minor tones or 
semitones, the third snd the seventh bclot^ing 
to the latter class. If we insert an additional 
note b et w e e n each pair of notes whose interval 
is either a major or a minor tone, we obtain a 
sequence of ti^vc notes, Utc intervals between 
each successive two of which siw much more 


nearly equal than those of the notes in the 
diatonic scale. This more complicated seah^ 
is known as the dlrosiaric scale. Inc distinction 
b et we e n the older music and the music whieh 
is most prominently re prese n ted by Wsgncr 
may moat sim|^ he stated by saying that the 
okM music is founded npon the diidon&c and 
ik/ff n ewer upon the duomiUic scale, 

Btiwtoiind Stategn, The facto which 
ean bs so eaaily proved by the simn can equally 
wdil ba dsHMostfaled by several otber means. 
Holes ol vatyhig pildi may be pcodoced, for 
histanes, by the vibration of stiwtohed strings. 
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Olftafaft condKtlooi IImi wlUdb Is 

ftfodhMitd li^r tmw glwift ilflpg« Hmm Wm Hi 
bifHu tH num^ md it* Thi Ira 

MM iovm two fieliii ^vIMi Mf wy im^ 
dipffid0fit|^->-tlM thiolpw wi ol Umi itHiti OM iti 
dmmty. TW iiaiploii of Uuiii fooioft to 
ondmtiiid ii tlie Itofth of ib» itruig. If o 
ii in o violio^Hi Uomoii bo&g kM 
iftWUiblo--lMi it» kmiiUi mltofod. iti ftmdk^ 
mmUd noli (w« olufl iltenrordi oi|4m tlii 
wnly of IIm word f m w Um M w tii) will riMi 
ia {Nleii la otori profiofitoa to iu dimiainliMt 
iraiKli* Ya tliii Mitoa. ihe diatoaie Maio 
fsm Iw pii^rod oa oao idriiig of the vioUn. by 
ttofiptag it Intorvili rfimii;>oadinK to 
aolfw miuifod. 

ToMloa Md Fitoli. Thi roUtioa of 
thi tniilim of i itrtag to iu pitcli ii 
mUanr aioro romplicitod. (Hhor iHiaia boiag 
oqoii, ihr noto m proftortiooil to the Mitire 
root of Ui0 ktiiioo — Uiit !• to iiij, if the 
teiMion lie multiplied by four, the pitch of 
the note in multipHed by two-»it ie raieed mi 
cietive. Agiin* the note of n Hiring ifmtkm 
inveTMely ne the eqiiire root of ite denetty, and 
inrenwly M the Mquire root of the weight of 
nay givea length of the Miring. Then* in no 
Miai|M MTingement for Mtudying thnie faetn 
in the cMie ol etringn thMi the mooochorci 
whieli WM known to the Greeke Mid cmrefully 
•tndied by them. ThU in eimnly i Mingle Miring 
Miretohed between two tlxea pointM over a 
•ouadi^' board. Between the endM of the 
atring ii a movable bridge, by mean* of which 
the Wbrating length of Miring can be modihed. 
Vor imitance, if the movalile bridge be inierted 
half-way along the Hiring. Uk* trmnM in a note 
an octave ht|^r than when the bridge wan 
abeeat, and mo on. Ko far an we have gone we 
Ibid that the facta agree cntireir when we turn 
to Hhe notea proceed by pipea tnaUNid of 
airinga. Other thinfn being equal a pipe of 
eight foet in len^h will produce a note an octave 
hi^r than a pipe atxteen feet ia leogth. 

FuiidMtwatala a»d Owm^Ioiim. But 
we ftfid a great deal mom romplextty in* for 
InaUtice, the vibration of a atcelched atring 
than haa hitherto bean indicated. The atring. 
it ia true, ia vibrating aa a whole, but it ta alao 
vibimling ia aigineata. The aame ia true of a 
eokmnn of air in aa organ pipe. The note pro- 
dueed by the vibralian of a alrtag aa a whede 
ia known aa ita fondainental note or tone. 
The notea produced by ita atmnltaneoua vibrn- 
Ikm in paita are known aa oerr-lonM or hmmnmka 
or upper porfial tonea. 

Theee over«lonaa are of inunenae interrat and 
bnpoitaaee from every point of view. We knee 
abtiMly noted one or two ehamotm in whidi 
one nmaieal tone or note diflere from another—- 
ehnMiafu uuek aa pitch and kmdnaei. But 
there ia another ohameter. al leaet of eqnal 
lttlmal« which ia qidle indapendant of hath of 
Omm end that ie the nual^ or Ihnkre of dm 
neftei. Varioua weeda have been need for 
igpiemini ^ qnahty. Bomethn 
ke Ikt^Hh. the weia fhMgdfnl* 
el a Tlwrmen term. Any twa 


another. 


eateh and kwdnma 

iaiudile from enr 


Oll ltal 

The' fo aM*y^Sa 

a tamag'foHt ia a aimple 
j mdf one fnadamental note udthont 
any harmonica or over-tooca. 

linw Nntna m4 Tmana new 
mind. ’Him faei, then, leada ua to 
atand how .it ia that we ate able iaatantly 
to diatingniah identical notea, or what pur- 
port to be identical notea. according aa whether 
they ate produced by a piano, a viohn. a 
etarkinei. the voice of one friend or the voice 
of another. We aay thcae notea pnrport 
to he idenUcal and. indeed, their fnada> 
mental tone ia kkmtioal The didemncrii 
which enalile ua readily to diatinguiah them no 
are entirely dependent upon the number, 
character, mtcnaity. and intenaity relatively 
to one another, of the varioua over tonoa which 
accompany the fundamental note in cvmt caae. 
If these be few, the tone ia thin and lacking in 
beauty ; if they be very numeroua and prominent, 
the tone may he veiy heavy ; and aometimec.. 
an in a very rich and rcuonant baaa voice, the 
identity of the fundamenUl tone ia actualiy 
otiacuJM. The finest tone ia that which includcM 
the largeat number of over'tonea. or bannonioa. 
that form a fine harmony with the fundamental 
tone. If the over-temea form an unpleasant 
ohoni with the fundamental tone, then the 
voice or violin, or whatever the inatrument may 
lie. if held to be unattractive. 

BnnofintOM. Everyone knows how a aoond 
producNd by any means ia reinforceci under oer. 
tain conditiona. Illuatrationa arc fumiahed by 
a watch lying respectively on coiton-woed or 
on a ha^ table, and by a tuning-fork held 
in the air or having ita atem firmly plaiMxl 
upon a table. The atring of a piano produces 
extraordinarily little »ou^ when atmek unlena 
it be aided by a aounding- board. If ibe belly 
of a violin be removed for experimental purpoai^ 
and the inatmineat then played, it ia tmpaaaiblc 
to gel any fine tone out of it. The tone ia. 
indeed, thin and oOcmivc. Indeed, every 
kind of muaicaJ inatniment is provided with 
Mome device or other in order to leinlorce the 
sound udiich it produota. Such devices are 
known aa reaonatora. and they are of extreme 
importance in muaic of all kinda. including 
vocal music. The manner in which a resonator 
aeta is bw incrcmdng the amount of air which ia 
thrown inio vibratum. 

S wfwM w nf When, for 

■mtanco. the aism of the aoundad tuahig-fork 
ia placed upon a table, tha table Itaetf 
vibndea ai the aame rate as the fork ; end 
conaeqnmilly e very rnnoh kHfer emoant of 
air ie sel in molioii. The rule with rsseaatois 
h that thm are earlain tonet wkkk they beat 
lelBieree. A aorim of toMuietom can be mads. 
iwdw4 . eijii that each msponda to ngtaen note 
9nd to thid elene ; er, at any lute. i to olhar 
nota e, only to those of very n eat ly the smne 
pHeh. Tha a eie oti w aethm ef rmonatmra mm 
Mday beshown by heidiut oanmirtag ti 



wtkm. Thi mmmI li iMd to bo gmtly lo- 
lyoffoiftooly wlM tlw wolor in tbo tii^ 
iO o owtiiB lofoi TlOi coqMriiMBi fimiii^ 
fbo proof of o OMOI mpotSm^ foot Lot m 
mi|ipooo tliol ooonooQiid toiio » being 
Tm pfoportkMi ooa lolotliro toHio m its ovor- 
toneo eoo bo olnoot todoAnltol^ oiodified by t ho 
oio of TorioQS moitotoio wbioli pick out ond 
lomfoioo oorMRis ow-tonoo or oombmations of 
ovor-tonM. Tho hnioon oo mnsicol importonoo 
of odb^itjiig oao'o roMiiotoro so os to roinforco 
oortoiB seleked OTsr^tonos wdl bo diMussod lotor. 

Hamottico of tlio Striog. Lot us now 
rstom to our strolehod tirnig, or monoohiwd. 
Bo far it has moroly taught ua that its nota 
varies according to the ieiigtb of it that is allowed 
to vibraite. Now, if. Instead of merely plucking 
the string with the 'finger, we throw it into what 
is called fcwced vibration by means of a violin 
bow, we discover that more haimonicii are 
produced. Only the very highly trained ear 
can actually dsteot them ; but everyone ts able 
at least to recognise that a much finw and rieber 
tone is product by bowing the string than by 
plucking it. The difference is not a <^acstion 
of loudness, and the note is the same in both 
eases : it plainly depends upon the presence of 
overdonos. It is, indeed, found that the str^ 
is vibrating not only as a whole, thus producing 
ita fundamental tone, but also in two e<|uiU 
halves, thus producing an upper partial, or over- 
tone, an octave higher, ana also in other pro- 
port ions, corresponding to the interval which 
js cfdled the twelfth, to the double octave, 
and so on. 

It is the pres en ce of aO these additional 
tones, hi^ipfly blended with the fundamental 
tone, that accounts for the superior quality of 
the sound now produced. Each of the strings 
of a fine piano acts in precisely the same wav, 
and there is a simple interesting fashion in 
which this can be proved. Hold down with the 
fingers a series of notes on the piano, such as C 
in the bass clef, the C above that, and also the 
£, G, and B flat above it ; now strike very firmly 
the Um C below the bass clef, and let the note go. 
Immediatdy you hear, if the piano bo a gem 
instniment and in tnne a soft chord oonshting 
of the notes which you are ludding down. (The 
reason why one has to hold thm down is to 
fyrevent their vibrations from being d<^mped, as 
they would atberwise be.) The eaplanation is 
very simple. The low tone which was struck 
contained a number of uppsr partials ; the 
string was vibrating not as a whole, but 
also m sqgiiieats oorreiqpondmf to the various 
over-tones. How do we know tbii ? The only 
stetement that needs to be made for the com- 
plete nnderstaadiog of the espenment is a 
stateoMiil of the fael wbidi ii called tffmptrtk^ik 
e s ft mUi b n, at which we have already hinted in 
dweerihing the eel ect i ve action of resonators. 

Sympnttintic VOmtlnnu The opper 
•triigpi hi oeor e xp e rim e nt , being left free to 
viheate bw having their dampeie removed, have 
l eiqpendm i each to the oier-tone identical with 
its own fnadamental tone, in {net the same 
fmMnn m a reeonator of a given siae end shape 


leeponde to a given over-tone m a elang or 
compound note. The oocunence of sympatlietlo 
vibration is not dilBcult to tunlenilend. We 
must imagine that the case is not dissimilar to 
the pushing of a ehild on a swing : a seriee 
of tops givmi at the right moment will soon 
produce a very decided vibration. In the 
earn of the very best ptonos. sympathetic 
vibration is a very large factor in explaining the 
quality of their tone, since, whenever the knid 
pedal is down, all the higher strings that corre- 
spond to the nvcMT-tones of any lower note that 
may be sounding arc thrown into vibration. 
For this purpose it is necessary that the piano 
be perfectly in tune, and the owner of a tine 
piano but only a muderately fine ear, may 
know that his instrument needs tuning, less 
because any defei^t can be definitely ol^rx’fd 
than iMwausc its tone appears to be rather less 
rich and resonant tlian ^ has observed it to be 
immediately after tuning. 


Nodwn. If ue take tho simplest case of an 
o%w-tone. the product iim of a note an octave 
abo%*e the funoametiial tone, u'c nmjir imagine— 
and, indeed, may sc'e— tho string to be 
vibrating in a fasliitm which is represented bv 
tho accompanying diagram. At the point A 
we have wLit is calk'd a nodt ; tlte segments of 

string on each 
side of it are 
vibrating in 
oppo.tite diroc- 
y' lions, and are 

' - ‘ technically 

known as ven- 
tral segments. This is the siroplost case but 
one, the simplest case obviously Is^ing that in 
which tho string has but one ventral segment, 
while ita fixed cx'troroities constitute its only 
Dodos. But, indeed, a musical string is suscep. 
tible of an infinite variety of modes of vibration 
corresponding to different numbers of sub- 
divisions into venlrrJ segments. It is the 
general rule that the over- tones tend to Imcome 
Fainter as one p.'vuies t pward^. The higher the 
over-tone the larger ts the number of ventral 
segments of the r.tring, end tho less is the am- 
plitude of their vibrations. 

A second figure indicates the state of affairs 
when a string is giving fort h both its fundamentii 
and it« first over-tone. It is, of course, evident 
that no part of the string can be in two places 

at the same 
time, as Uw 
diagram would 
at first sight 
appear to in- 
dieate. But, 
in reality, tbe 
motion of the 
complex, beinff the 
oorrer pondnig to 




string in such a cvm is 
resaltmit of two faetofs, 
the fundamental and tbe other to die*over-tim. 
Tbe diagram expresses in merely ideal fashion 
tbe ilia]^ of the vibration that corresponds to 
eadi of tbsee. Ibe extreme complexity of the 
motion of tbe sfrbig when tbe number of over* 
tones Is very large may easffy be bnaghicd. 

ifH» 



Twmlttg of 

tmtde mrjay ttspiriiiwttlt vHh ^ 

toni« Mid devMl • \ir§B InstraoMMii oontMnc 
of * whole NetiM of moiMloni omofad In e 
iMiiiteordar* Any om of toob timed foaoMlOfe 
rosy be need in Older to d^mioiielrete* eren to eii 
nnmtiileel eer* yie e otie ip oiiding ovor4oiie in e 
compoimd note. £ 0^1 of them bi * Indlow 
Mtim with two oppoeHe opming»« the e m i dler 
m wbkii li to tbe «er. II now the 

oompoond tone be aoiinded, the reoonetor will 
Inunedietely demonetrete the ooeormiee of He 
oorfwpondmf ow*taoe by gieetly lebilorrhie 
lt« iWie leaoiielofe mey be emuiged in etieh 
n poeitioii ee to ndeet flemee pUoed oppoeite 
ihra. When one eiofi opp^te etich an 
ermnieinenit the moremenr of tbe Hamee 
(wbiob may be reedilr made viHible by meami of 
loeolviiig mirront) tem one preeMy whieh over- 
tonee are oontamed in tbe note one m aingtng. 

VlWnllttf Flntnn. What U true of 
etringe m true of other vibrating bodiee» tiueb 
ae pbUee. The pbyaiebt (Tiladni made a atudy 
of Inb Rubiect by taking equare ptaiea, ekmpmg 
them in eenire, eprmkling very tine 
Rand upon them. If now the edge of eueh r. 
plate be bowed, it will vibrate in a pMticulr.r 
taehion ; and thie will vary if tbe bnger Ih* 
placed upon the plate at varuHie point« and 
accordin^y as tbe poeitlon of the bow b allowed, 
'fhe plate ban iu nodes Just a* the ntring ban. 
their position varying with these varying 
eireuniMtaiioes, and tim sand naturally tetid.« 
to be thrown upon whatever may happen to Im» 
the nodes or nodal lines of the plate. Henee 
there may he produoed an endtow number of 
sand pattoms, which are everywhere known iwi 
Chladni's Iktiros. 

Fipwn* principles we have already learnt 
are applioable not oiUy to stringed InstrumentR 
hut also to wind instruments, such as an organ* 
pipe or a flute. The eolumn of air in such an 
instrument ia of a certain lenslh, and is capable 
of vibrating at a eertarn speed. That we ah^dy 
saw in the ease of the column of air above tlie 
level of tbe wahw in the ejrlindrieal glass vessel 
which we used when striding the principles of 
lotonaiofu. The differencies between various 
tjrpea of wind iiwtroinsnts are sstremelv interest- 
ing, especially to tbe moaiciaa. mainfy becaus e 
esich of these types hat its own charmctcrisltc 
enpacity for the produotiott of over-tones. For 
HMdnnce. what is called a slopped organ^pipe is 
oapaUs of giving only the odd over-tonea^yiose 
whose trequencim are three or live times, for 
inslaiioe, tnat of the fundassental tone. Ohri- 
ootly^ the quality of a note produoed by such a 
stopped pipe must be quite different mm that 
l^ven by the open pipe, whkh Is able to yield 
urn oonw^ asiisa of over-Umes. 

TImi ntUMa Vnlon, Bntthsenltykindof 
muaieal inUmmenl which we have t^aos to ifis- 
coisheie b the hnnmn voioe~4ht oMsm and nmst 
inlefvetini of aH KsesnliaHy it is produoed In 
the voiee*hog»oriBf|rae, whieh b ikveVrnineHteHi 
emilvabnt to one of the gill irelMe oTim Ml 
T fie vaHons enftibgmofwhbh it eonabta me att 


devoM to M eervM of M eoM aedi, whbhm 
> olfbe ehwffe timne, end am pnotbaflly 
atvetdmd etriflfa In brant thqy me nttndmd 
dioeetemyM,q[^oiosstoMi»irfeetMw^ 
we enttAdMn^s apple. iMng MMmdiL My 
b^tiy dhretge; but the larynx b so oon- 
•tmeled that they can be quite oloee^nppcMnd, 
ao that onk a tiqy obink b left beteraen thmn . 
Tbb the imqier or speaker doea, and then, hy 
means of afoseed ex^ratUm, drives a eolumn of 
air against the rrsbtiBg eotds, whieh me thereby 
thrown into vibratioiL The rate of the vibtatioo 
or the pitch of the note produced must depend, 
our ito^ of stietohed strtnis has slteadr shown, 
upon the tension, length, md mess of tbe oords, 

A man's larynx b larger than a woman's ; hb 
cords are kmi^ and heavier, and therefore hb 
votes b of lower pitch. 

C n M nnn of n Ooo4 Vnion. The cmly 
factor over which we have eontrol b the tenston 
of the cords. If a dissected biynx be caused to 
emit a note, it b found to be very thin and un- 
pleasant. being wbai teaebers of sittging call the 

naked tone.^* But in the case of even tho 
finest singer, no tone b actually pfoimad any- 
where save in the vocal cords. All the over-ionee 
u*hich make hb voice so bsaotifal are produced 
liv the iiartial vibration of hb vocal oords. 
What enables him to produce such fine lone b 
hb p o ss ess ion of rosonatori which are either 
naturally fitted to reinforoe the most desirabb 
over-ionss, or cbe arc enpabb of modification 
at hb will for thb purpose. 

Voices undoubtediy differ from one another 
naturally in raqieot of their quality, the shape 
of the ttnehangeabb resonators being— in some 
people— fortunately precbely adbpted for pur- 
poses of singing ; but, in addition, voioea wv 
yidely because of the varying skill with which 
tbe modiliabb resonators are employed. We 
all of us have skill enough to modify our reaona* 
tors so as to produoe the various vowel tones, and 
the singm s skill b only an advance u pon thb. 

Tliw Mna of Hmmr Ve to —, when the 
teacher Udb tbe pupil how to plaee ** the voiee» 
what b meant b simply that the mnseba of Um 
tongue. Ups, and throat are to be so oo-ordinated 
that the liMt possibbreaooanoe b ensured, picking 
out and rotnfbretng to the utmost t^ moat 
vahiabb of the over-ionca in the biyngaal note. 
But there b a much higher art than thb, and 
one known to only few amgera— the art of modi- 
fying the vocal colour or quaU^ for varioua 
pu r p o se s . Plainly, diflermi quantba of voice 
are roqulied for impiecation, love-makingt and 
defiance. The most aoccmpUslied of living 
singers, M. Vidor MaureL b lealiy the pomsascr 
of half a doasn voicea. Hb art nombli in hb 
amaaing control of all hb modifiable Munatots, 
an that whUe ammding one and the same laiyn- 
gsal note, he b abb, by variously sebding and 
fviiillmuM ^ ov«r-tonsa» to endow 

uns toe with a aontnouo. at another timt wbh 
a maiibl, at anoMr limt wHh 


on. Why varimm ebug-tinta 
poasesc endk w ^s y b^ abtdffcance b not 
for the j^^iMct to aey. 
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'THKRE are few» if any, of the pn^&Knoa» or 
^ manofactnrea which are eo many-eided or 
RO exacting in Iheur technical demands as mecha- 
nteal engineering. The practice of it inrolres eo 
much cS sekmce and theory, handicraft and 
machine operation, ol gpmatwX knowledge so 
wide, and apeciaiifiation eo minnte, that a 
aocceaafid engineer moat neTer cease to b? a 
student and a worker too. The early years of 
training are in hot a idight degree preparatory* 
to the work that eomea after, the bare fotmda- 
tion on which the superstnicture of life’s long 
practice is reared. 

The Vnntiinnn of tbo Scope. Tlie 
work of the engineer is in eridenco all the 
world orer. He designs and builds the tire- 
less engines that run 200 miles without a stop, 
or which propel the big liners with the power 
of 30,000 hoiwps, or drive the machiaea c4 our 
mammoth factories. Machines numbering 
thouaands of distinct types, heauttfal machines 
of marvellous precision employed in a hundred 
separate industries, are turnra out of the en- 
gineering worfcihopa of Enroiw and America 
in countless numhera. The bridging of the 
estuary of the Forth, of the Thames hr the 
Tower, of the Zambesi, of the Hudson River 
at New York, of the broad rivers of India, 
Anstralia, and the rnited States, is the work 
of the engineer's hand. 8o, at the other 
extreme, is the making of the typewriters, the 
cash registers, the sewtng-maeliines, and the 
smaQ arms ; and the systems and methods by 
which these mechantsms are produeed in vast 
numbert are folly as manrHoos and fascinating 
as are those 1^*" whkdi vastly raoie imposing 
engines, machinery, and stroctomi are built 
up. The principles and methods which under- 
lie them ah are similar, only differently applied. 
So, too, the materials used are ideatioal ; and 
thus it is that all engiaecrinic praotioe, no 
matter how diverse, is linkca or common 
featnrsa, so that the man of broad technical 
training can, if necessary, coon acquire precise 
knowledge in aar of the gnat departments 
betwe e n whkii it is speoiaUsecL 

Let ns see now in brief what is involved in 
the study of materiids, desi|ns, and methochi 
mnplovea in the praetica m meebaniral en- 


Mnlortala of tbo Ifmliioar. There are 
not nmay mrrtrrir i lt. natural or art&ficiid, nrlneh 

pnaTMoteserriee of amn. liiiMte prlne^ 
onea an the amtahi and aOoya, tinmn, and 
coneiBtea. The aw tats taha first place, and 
theae an ddefiy ina and Hi allo^ soMoe r, 
aad the alloys w hich H locaw with thi sad 
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G. HORKER 

lie atade that this is metaUnrgy. and not 
e^ineering. Bnt tlie engineer must make 
himself familiar with the physical characteristicti 
and behaviour of the common metals and 
alloys if he is to avoid committing blunders 
in design. The failure of structures anil 
mechanisms is the heavy price which has often 
been exacted as the peitiuty of ignoranc«\ or 
neglect of these matters. * Neither can the 
question of the alisolute strength of these 
materialft be eonsidered alone, but the engineer 
must become familiar with the many faults 
which they are liaUo to develop during the 
course of manufacture, and the knowledge can 
lie gathered only by much experience in prar- 
ticai diittes. Their endurance or uvakness 
under different conditions of stress, strain, and 
fatigue ; under the action of heat, cold, moisture, 
or drymess, climatic or otherwise ; their greater 
or less adaptahility to various kinds of serview 
have to be understood. An engineer, in short, 
must possess as intimate an acquaintance with 
all the materials he has to use in their numerous 
grades, weaknesses, and faults, as the agri- 
culturist with his soils, or the dtwtor with 
anatomy, or the naturalist with his microscope. 

Thw DiipwiltiM ol Motorinin. Yet 
this is but the beginning of knowledge, for 
when we have our ws^alth of materials suitalily 
selected, wc must lie alilc to dispose of or arrange 
them in lioth the strongest and cheapest manner. 
For these materials arc all costly, and therefore 
it liecomrs of the first irmnortance to economise 
them to the utmost. Tiiis neccMMity explams 
Inroadly the reasons for tim outlines given to 
most stmoturea and framings ; the iron, sted, 
er alloy being arranged in the parti(*alar fashion 
which affords the maximum of strength with the 
minimum of material, included in this general 
problem is the direction or dispostikm of material 
vriiich correspoiids best with the direetton and 
intensity of stresses. Cast irem, for tiwlance, 
ahoold "not he auhiected to tensile siresaes ; 
while wrought Iron and mild steel appear to 
heal advantage m aoch eases. 

And here, in the work of design, a vast amount 
as compeehendad. It involves a working 
knowledge both of ataties and dynamics — of 
bodies at leat, and of thosa in motion. It is 
moat eaeential, too, to rfisfingwiah between dead 
and live loads; or other words quiesce nt loads 
and those whieb aie eonstantty ehangmg in 
natnae mod mtamnly, sinee tho latter ate far 
worm dmtnaeHve to meehaiiienis ' than the 
former . The aftmigth of bodiee in m ovement 
jntrohieee and invmves pr ob l ems of mvity, 
of oent ri fngd foiee,eoherion, and Hae affeeta of 
angnler movements. Other is ee iki aleo follow, 
beiwea that of d y nm nio e t f sngt h , the gfoa t ea t of 
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wHkli k friotkm* tl ih$m wm m IrMoA • 
miMt^ wiU4 o«t m mmmIi power m il 
looriTML lo M owifi fkvtonr ImU tW 
powordilhmdkiaMMlopo^ M ki tlw MKkng 
aad iboft hoofkici twfbio «iip iimM 
Motion ooem il ill lAidot ood 
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Vbw Niro onfifiem kiMiw tKo hnndtodi of do- 
rim ombodM in modom morbiiiionio hnviiif 
lor tbeir oblo ob}oet fho rodootion of friotkm. 
Howo of tho boot ofigiiioo boro tbolr woibbig 
porto wtiolly onoaoodT in ao oil rBoorroir. tbo 
«itt|i|ily of wlil^ liotii for oormi mooitio. All 
bi^ onifinflo boro tboir morinf fiorto lobriooiod 
outomiuoilly from obNoriMi, idi^t booriiigo boro 
miiiy dorieoN to looilluto tbo diotribulion of oiU 
many oro tinod with illosri of whito motot which 
fodiioo friction. Fiuthor, the proptwtionN of 
bonring oiiflm oio conotontly bobig incrooMri 
to loom tho pftw wu re por imll oreo. By tbeoc 
and kindred oovioM tlio durability cd mortng 
parUi k gieatly firotoiiged. 

The Inio ongtnocr muai aUo p o e ee o i a workiM 
knowledge of manv w;iencoii heakloo thooe which 
deal with tbo mootianical aapocto of ihinga. An 
intimate aoqiiaintanoo with tbo lawa and offooto 
of atmoipbonc nronaure, of boat, olocUricity, and 
hydraulioa k of tirat importance. Thooe face him 
wl every turn— 4n atiumi and |aa onginea, in 
aloam boilom, in ibc olootric drivu^ of maebtnea 
of moat kinda, in water tnrbiiioa, in immpa, and 
hillieflowofUqttida. Inorganic obornktry cannot 
bo noglooUid, for it plaw a vital itart in atoaro 
boilor trouHlea» in refrigerating planta, in tbo 
reduction of the motjda. and in too premunation 
of alloya. Otganic oHomktiy k toiiohoa by tbo 
oompurition and action of tho oik and fata uaed 
for lubricatioa. Pmcth^al geotogy k an aid to 
men who aink artnaian wv4li^ or ^o have to do 
with tho equipment of niinea and qnarriea. 
Ifatbomatioa, goomotry, and the art m rapid 
aketohing and drawing are all eaaontiala to the 
oquipmoni of a norfoet ongmoor. 

Tbwrjr mm Fiwotion. Vot thoiw are but 
tbo proparmtory atagea in tho training* only 
loading up to the conatmctlon of tboao 
moebankma wbktb are tbo aetnal omhndimonta 
of Uio ideala. It k here that many man are 
found wanting. They have theory and eeionee 
at tboir bngm' onda, but have never made 
anything or taken a part hi the mannfactmu of 
a mech a nkm , have never aoquiied tboee leaaona 
of oxperknoe wbicb are of enduring value in 
the worid'e work. Tb learn tboee ^y muai 
**fO tbfoogb ^ ibopiv** muol woik hi tbo 
dep a r tm e n to of an m^nem'a 
baiMno iQola and maeh»oa» an 
boildliag-im of manbinaiy atage by 
liMty T e ndon In Onn* A mooTintmat- 
keg leotnio abont an anghaaoring wQika k that 
Ibnngb It oomprkea an aaambbge of variona 
kkwii of abopa, It forme an organic whole. Fim 
one fMdnt of view oadb department aeeam to 
ilaad akmew yet each k artnally dmandenl 
•B tbe foot* and tbo work of Ibei 
»laegdy Inb 
,ar tm o nt a In order to 
I prodeciionof the find r 

mm 


and aaaki hi the 



Urn iMindfy mnet not be tbhrt of patlevna* M 
Ike tmneiy and tbe caaebkMbop be kept idly 
waiting lor eaotiiiga and lofdkgt* ike^ A* 
aMnirm a mediine, whetber it be a mamive 
oaettag or forginf, or a little bolt* bee to peae 
tbrooiip more Iben one aet of bande in ita 
program to Ibe meobankm a wbkb it Unde 
a borne. II ecror k mode in one diop it 
natatti inawHeblo troafalo in anotbor, and tkafe- 
foie en gin awhig practioe diflera hi tbeae raapacta 
from ioaw other tiedea wbere a pieoe of work 
k began and fbikhed in one diop onlv. Tbk 
pnetke in a tyideal works invol vee the rallowiiig 
oepartmantem activity. 

itanijn nnd Oniwing. In a well-ooo- 
doeted worfca, no pieee of mechankm k ma^ 
until ita design and dimenakafi. with all parii- 
cnlam aa to materiaU and methods of con- 
atmcticNi. have been definitely settled and 
embodied in auitahle drawinga for use in the 
ahopa. Hie men who do thk work mint com- 
bine a knowledee of the<^ with that of practicp. 
for if they are deficient in the Utter thetr deai|ni 
will prove either unworkable or nnnereaearuy 
expcnai%*e, an evil which doea arise not infre- 
quently. Thk aub|ect k treated hi Drawing 
for Sn^neerA. 

TknFnttnmSknp* The paitem shop and 
foundry are two dktinct departaenta, in which 
the meiboda and materiala have not the least 
reaembUnoe to each other ; yet they are the two 
moat mtimately reUted ahopa of any hi the 
works. The firat-named would be taken by a 
casual vkitor for a carpenter's abop ; the 
engineera* carpentera and paUem-maxera, in 
fact* often a*ork together. But beyond the feature 
which both trades have in common, of working 
in wood, tbete k no reeemUanoe. The fact 
that the pattern baa to be used in the fonna- 
tkin of a mould for casting into rendeni Ita 
iHNiatnietion em en tially different from that of 
a mere piece of wcxxlwork. A carpenter conid 
not make a pattern, aimply becanae he doea 
not know the methods of monkUng, knowUcIge 
whirb the pattern-maker baa to p o aa em m 
addition to the teohniqiie of the carpenter. 

Tkw Foaittdry* The work dm hi the 
foundry k the making of monlda, and oaattng, 
or fomidtttg. of metal into the impremiona 
produced by the pattema. But tke /cnadry 
IS an extreaaely comprebeiiaive term, incliidhig 
nmnevoiia dtvkiona carried on by different men 
in different bnildhiga Iron, braaa, and atari 
oaatinm are riwmyaxept enUiely mmarate : ao, 
generally, k alnmhilam. And wtthm enrii of 
these are many aahdivkiona under the ehaiwe 
of apecialkta, aa grern sand moaldmgi work m 
loam, OQte making ; or, again, band work and 
ma chi ne work, mth othera yet aaore mhmte, 
hi wkieb one elaaa and aim of casting only k 
done, year in, year out, aa engina qy l faidkr a , 
piunp% valhray obaiii, brake bUaka, and ao on. 

Tin IntfAy, In Ika mnUky, foegad work 
alone is pcotend, but kma ahm by dHannt 
n a ari i o dm ae at llm anvfl alona by band, or 
mkkr power banunn 
ballkg, water, or TTTy-’i.iM air. 

■pond wkii Iwofmat anbdfivklan^ Ikat of Iba 




wrifiMtb, aad tetteaper; llailitt Bwed 
• c riltiiii i a, tbe amwl wy often o tompm- 
ttvely nmkiUed aan, who n ore rthel ea mmy tom 
ool t w nt f , iof^,ifty Uaa moro prodoptii than 
the ftniita vondng by hendicnilt atone. 

Thn Bnilnr SIm^. Hie boaer-makiiiK 


for motor dririne andi for tigbUniu 
ana iKrre ii tlien a wtrinp defiailiaeiit 
Paintiag and polnliiiig ehopii. too, are often 
a part of the equipmeiil of a big faetory. 

An important aection vometimea in fbe 
teeting department, wbieh ma^ inetiatle t«al^ 


and important afaopa, midu tlioiigb pnerally 
kept diatinet.. bare mneb in common, amoe they 
boUi uae pUtra of aleal and iron, and roltecl 
eectkms of the lame maternda, in the form of 
anglei, cbanneU, teee, etc. ; and they both adopt 
aimiiar method* of onion— that of rivete a^ 
of wekU. In some reepeota. too, their methoda 
reaemble thoee of the smithy, bat the erafta are 
always kept distinot, and carried on by different 
sets of men. 

In none of thoee departments would the casual 
observer see much that he would recognise aa 
engineering, save, perhaps, the manulacture of 
steam-hoUm And those are, in fact, ilte pre- 
paratory shops only, whence the rough 
and foiged work is supplied to the engineers* 
turners and machinists, who take it in hand 
and remove the rough exterior with cutting 
toola of various kinds, so that tlie fitters and 
assemblerB may receive ii in suitable forms and 
of correct dimensions to Iw built up into 
mechanisms. To manv these last departments 
stand as the visible eraWfiment of engineering. 
Many lactones have no other departments than 
these, adopting the policy of ordering their 
castings and forged work out. These shops 
have, as regards their methods oi operation, 
little in common aiUi those we have noted. 
Machine tools, mors or less massive, pnudomi- 
natc ; there is little hsnd work done, and that 
little lessens constantly in volume, invaded more 
and more by machines. These turn, plane, 
shape, mill and grind the metal smoothly to 
very precise dimensions, generally withii) a 
thousandth part of an inch, or less in fine 
work. The operatkms done here, marrcilous 
to the lay mind, are not less marvellous 
to those who live and move among tlicm iu>d 
conduct the shops. In no department have 
such great advances been made in recent years 
as in these, whether regarded from the point 
of view of gross output, of fine precisiofi, or of 
beauty of mechaatsm— much of whiob, also, is 
automatic work. 

Erwetittf amd Anawmbllfig Slropa* 

In the electing and sssemhling shops the m- 
paied tnuts ate built up mto the comfsete 
machine. The dillereiiee between them is that 
in Ike eieeting shofn much hand woik is done, 
none in the other. This, as we shall see, is a 
very important distiaetton in the eoemomy of 
prodnetion. 

These do not evhsnstr the departments which 
are fonnd in Uife le pr ese nt a ti ve engiiieertiig 
woiks. OoppefBoutlw' and tinmen’s work are 
present in many— ns In locomotive and marine 
ehopa, in pump makcm’nnd h i e wcts’ e ng ineer ing 
estabiishments. Heaver enipe nir y is done in 
cfuae shpps^ in lonooMitive snops, and in those 
who do work for etvfl in|iiwsrs. Many 
enigineeriag hrma now amko Ihetr own alactfical 


ducts. Svery motor, mschtne, and mechanism 
made to s^tficattciiis must he subjected lo 
of some kind, and the nature of these, nf 
course, varies much with the charseter of the 
work — that for a steam Isuler. for example, 
being necessarily of a rei^ dtderent kind from 
that of a machine or a bridge. 

We have taken a very comujie survey of the 
ground which will he covered in detail in this 
series. The vaatness of the fit'Ul must lie our 
juntification for brevity and for statements of 
principles and oanltnal practh'e without ex- 
haustive detail. 

To those who desire lo IsMHjme engineers, the 
vast extent of the knowledge which has to be 
acquired may seem staggering. But filoddiiig 
industiy will sccomplisk much. 

Tbn Fnncinntloa of Work. Vet there 
is no alternative to Incessant work. Kven the 
conscientious worker may not suceee<l, but 
the idler must fail. The t nun engineer finds his 
recreation in his work. There is a (astunation 
in it which inereitses with years. In its many* 
sidedness lies much of its charm, and tne 
broad-minded roan of wklc experkmee sees 
more than he who specialises round one twanch. 
Hi? feds something skin lo the thrill of romanc<^ 
when contemplating a structure tike tite Forth 
Bridge, or the Tower Bridge, the stately 
movements of massive engines, the tireless 
movements of a nuu^hine t^, the forging of 
a white-hot mass under bammer or firess, the 
roar of a Bessemer converter, or the towering 
blast furnace. 

(diatom cannot stale the infinite variety 
of engineering practice. It looms larger in the 
great world as the years roll on and ilie conti- 
nents become opened to eivilkiation. But though 
its praetioe ever %*arkni, the firincipirs on which 
it all is built remain eternal and unchanged, 

CASTINGS S THEIR PATTERNS 

U m intended in this section to consider the 
work of the pattern-maker and moulder together 
instead of approaching them as isolated trades. 
The pattern is nwarcM from the point of view 
of its ntonid, ss the mesns by which the casting 
is obtained, for the pattern is temporary, the 
casting permanent ; only in this way can correct 
views ns gathered. 

Thoee who are familiar only with work 
done in stone, timber, and solid materials, will 
imagine the art of tnonkimg and foundiiif in 
aaod to he one of the most mrions in exkrtenoe. 
But for the fact that it is so dirty and grimy 
a trade, H would take a much higher nw in 
popolar estimation Umn it dosa. Wa do not 
ibi^ that many of the early medieval loanders 
were tho great deaigners, arehiteots, nainterv, 
seulptora, wad that they ido U md and idealised 
the art of the moulder and easier in hronse. 

flfS 



If m exmipi the ¥«ry tmili proftorikn ol 
mooldi mMle in pl twt er and te lam (oyilad 
fiMmid#),al] lofiiidm'iMiikbiifeparalin 
loom, ptmdmjp miomt malarial 

apparndyt lo wiUniaiid the uumrii of mollmi 
tw^ the hiilb epeo^ Kra^ity of which hi only 
dicfiiiaed hy ita mahout diild oonditioii ; itx 
li4|tiid iron ia aeveii Ume» heaTier than water. 
Am yet ihhi Hand wdl endtue either the invaakm 
of tone upon tone of mohen iron or aterit or the 
law poofida of hraaa melted in a emeible. It ia 
hi tne preparmtioo* manipulation* and support 
afforded to the aaad that the aecmt lies. 
Mnuldiaf linloHnl Little diffioiiliy need 


moat employ this material in pmpariiig hia 
moolda. Iniiik of almost any suhatanoe but 
aand, and the iteeesaary eonditiona will he 
ahaent. The material must be obriously ncm- 
indammaliir, which condition excludes wood or 
wax. It must be caMble of bemg moulded into 
s ihimMttd direme forms, which excludes rigid 
ineUJs--^x<vpt for chill moiilding. to lie notsM 
pmeently. It must be very porous, to permit of 
the escape of gamm iieneraUri during casting. It 
must cohere ftrmly. and not be acted on chemieidly 
by molten msUI in such a way that tlie emential 
properties fust noted should be changed. i.sstly, 
k must be very atnuidant in nature, and cheap. 
Hand is the only suhstsnee which fulfils iht 
whole of these eoMitions. which explains why ali 
mookling and casling. with aome very dfigbi 
exeeptionm is done in this substamT. 

!>• UnnidUai-hM. But, though thete is 
eonsiderahle coherence in sand when moittened 
with water, that alone is not autBcient to snstain 
the tnaterials in moulds without extraneous aids. 
Hence wc have the moulding* boxes, or flsshs, 
within which the sand is rammed, and retained 
durinx making and essting. The diffmoees ia 
these boxes will be illustrated in another part of 
this course. Kor is the support of the boxes 
alone sutfirient in all cases, smro in most moulds 
t here are many very weak sect kms or tongues of 
•and that are neither selfmostaining nor strong ' 
enough to withstand the rush and proemire of 
metai. Huch weak portions have to he stif- 
fened the adventitious aids of ** lifters *' or 
** gaggets.** rods, and nafis^the intetnal rimle- 
tons, ss the moulding- boxes fulfil the fiinetion of 
external skelctoiis. 

When we go a stage further, and attempt to 
cottiltiict actual momK the disoovery is eoon 
made that aU eands aro not elilm. and &at thero 
are certain propertiee that must he ponnenBd Im 
different sande. and mixtnree of the same, for 
dUlereni ctamea of woriu iridoh are designated 
hy varions terms that dsnole thilr chainc- 
teristhMi. Highly eOiosoni. heat rmbllsf mads 
occur in nmny dtslriem, and to thsas me added 
^ dual. or. in some osms. hone mairaro. ss 
Ipilowt. 

MpMto MHl m rn/mf or mmUt, 

vt gmtmrtnm UmSoI hmm bomMiwiwi. WUhii 
eWjMM rtW DI <h i nW IW« W M WW IgliliM.I.Mk. 


good Vnd j n g msteili. nddiGii adseV ' 
ottt by the Seat of tin mdlhm motnL iirtili In 
the ronHng of the asnd. Sleong. henry, 
clayey eaiid has the disedvantige of mni him 
porous than the weato sands, sad k b ete fo ire it 
roquirM more venting, both with the rant wire 
and hone manure, than the other. 

At tfaeae exhemes the componenta of send 
mixturea are composed of clayey sands, and of 
fine sharp sands. The first are often of a yellow 
colour, the second red. 

A Frnetloail Toot A prscrioal test of tiic 
difference in ouality is to squeeae a haadfuL If 
it retain the snape imparted, it is suitable for 
general mooldmg ; if too heavy, and decidedly 
riayty. it should have a finer sand mixpd with it ; 
if it fall to pieoes on the removal of the fingers, 
it is too opts, and needs to have a stiffer clayey 
sand mixed with it 

Actually in foundries only a small prmiortioii 
of new Hand ia used m moulas, the old or black 
sand *' on the floor forming the Isrgest body of 
the mould, or Utor fitting, aM the new sand being 
mixed for facing the moulds only, to a thickness 
vsiyiiig from an inch to two or three inches. 
The stranger the sand is required, the less old 
•and call be used for intermixing. 

Strong clayey sand requiroa another iugre- 
dieat--oosl duat — in la^ propor ti ons, to 
counteract its closeness of texture and lender 
it better able to permit of the discharge of the 
gases generated by oMiting. This has effect 
of reMering the mould more open, because, 
being burnt out at the time of casting, it leaves 
the sand to that extent porous. 

The stronger sands are used in those dames of 
work where the^ mould is subjrot to great pres- 
sure of metal and to prolofiged heat; the wesJeer 
for the light casts, where there is little pressuie 
and little mass, so that cooling takes place 
quickly. 

Kitfeffo of Sond* The difference between 
grero sand and dried sand corresponds to a certain 
extent with the lerok and atrong sands respec- 
tively. But many green-sand moulds are ly^s^ 
in lUong sand, tho^ no dried moidds can be 
made with weak sand. Green sand *’ denotes 
any mixtnro. weak or atrong. that is madriad; 

** dried sand is a particular mixture of strong 
•and, eontaming old and new asad, hone manure. 
gnMmd kMum and moiatened with day water. 

Ooieeaie the intefual parte dmoofda. they 
aiemadaofvariouakhMteid saads, dmfiariy to 
moulda. vanffing thus from fine red or ydlow 
■anda to miztma of dried aanda, loam, and 
hotee manuie, with olhnr aanda. But mro sand 
denotes a atranx aaad, whkh baa to be dried. 

Whathar aanda aie weak oratemm aiean or 
dried, it ii nmential that they ahaiBae able to 
raeiat the pie a mw of metal without diatortion or 
fraetwe. and dmt they abaO offm no ohdade to 
tetaaeapaofthagmfaaafatedl^omdng. We 
tedteeoaatkemathodofi 
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ift tlie fttmMfrf 

t«i«iimk. m ad yt iM it iii ft 

eiw bci «iid» firm m tti«^ Ikil it fa lintodl 

lo MMh oMit. uttlliiM no iloM In tiie ganml 

OillLorifalBoliiioi^^ 

tmtM litnliiM fa imiitMl on llm onrfioo mAj 
of « all tiw cnioting bo^ 

lU utaiUei ain oonfinad to a few MiklfMu a^ 
tome tfoOey wbeefa, obAfad on ilie Ut>mir or 
per l p be ry ; rolfa for working on iron and ateel 
lAm^; |ilott|^am hardened at ^ pointa 
and on one face ; aome machine elkfae ; and 
the home of come aide botee. The ehUUitg fa 
acoompliilied by pouting the metal agaimt a 
oold iron ** chill/* which produce* a ateely iaoe. 
Kaoepting on the faoe ihu* cHtlled« mI the 
remainder fa ordinaiy metal oaei in sand, 
IhntiilllUlg* We com " to the method* of 
In all nuiutd*, eicept Home which 
iio^ very ehidtow. ramming fa eeaential to the 
proper coneotidation of the *and around the 
|iatU"m*. 'Jlutiie exception* occur ch fatly in *uch 
work a* making fcHinanr Itfim or gagg 'f*« aonte 
rough and aliafiow kind* of Arc-hi^ etc. But 
in ^1 onlttiary work, «*betlicr deep or aballow. 
tlie Hand muat be rammed around the pattern. 

Another fact fa that no mould can be produced 
which will fulfll the condition* juat naniM uidea* 
the whole of the aand fa Ihu* rammed in detail. 
It fa not attlH4*ient to throw in the whole boxful 
of aand, trample it down, AaUram, and atrfakle 
it off. Bit by bit every inch of Um^ aaiid muat 
he eonaolidaled with the rammer*, and the 
nearer to the pattern it tfaa, and the more 
nlemler ila projactlng portions the gieatcr muat 
tie Uic care exerciai^ in ramming it. All ram* 
niing mnat begin in comer*, around flange*, 
tioaaea, printa, before the main body of the aand 
fa tilled in. Tlie Hat rammer fa not uaed in doing 
thfa work, but the ** pegging ** rammer*, two 
form* of which are shown in 1 and S, or «lae 
^aa fa often the caae in very amall moukfa— 
a bit of round rod |in. or |m. diameter, fa 
employed to preae bonic the aand. Only aa much 
aaira fa thrown in aa can he rammed properly. It 
may be a handful only, or a lew ehoirelfuls 
depmlittgon the mould. 

Tlin rofon of Ramming. litUe liy 
little the wand which Uea immediately next 
the pattern fa rammed thua m detail, ueing 
flMsii^l aand ffrat, taking care not to hruiae the 
pattern by allowing the rammer to come in 
contact with it Aa the work moceeds the 
faring fa backed upl^ the old aand ntim the floor 
for box flUing. llifa ia alao rammed hi detail, 
Imt eo much care fa not necemary here a* in 
wockbiig the imhig aand. Ithaaaimplytoallbrd 
backing, or aapp^ to the aand ^lat fa next the 
pattern. In amaB moulda no aooh dfatinc* 
ikm need be mmle, but, one kiwi of aawl would 
hi need fairoughont 

Whan the box part fa Rfad np lo a he^^l of, 
w, an infhahotM» the iohit faoe, the flat rammer ' 
{Ijfa arnffloyad to fliMi the whole to aa e^inal 
aanafatimca on the top, and the afafakle and 
laowid laeel the ktfafl moa, 
the loicawldcliiirpoilalo the lammlng^^^'^ 

iiif 
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aand ykdding lo^y to the , 
oHhanmfal, On the other hand, hmy* i 
minmittg fa prodoetiee of ** acahbing,^ me i 

off ow^ to the bubbling of the metal 
•galnat a aorfioe too hard to penait of tha oom* 
|2eto iioapa of gaaea. Bat theac rcaulti eaa be 
and am modifled by the natoro of the aand 
mixtam uaed, the extent of the ventim done* 
andby the location of the rammed part. Thua, a 
wetl-dned moidd will endnre withmt rfak hard 
ramming tkuat could not be put into a dmp 
mould. And the more mofature them fa in a 
moul'f, the more rfak fa there of awelling, or 
•cabbing, occurring through light or hard ram- 
ming reapectively. Thfa fa the reaaon why many 
green aand maate* arc akin-dried ** only on the 
outride. Again, much harder ramming can be 
done if the vent wire fa freely uaed thim if it fa 
nparingly employed. 

The location of the rammed part fa of great 
importance in determining the degree of hard* 
nea* or Boftnena of the ramming. Hie bottom 
and the top of a mould are Uioae which are 
Kttbject to greateat pre eaure and moat liable 
to acab. Hieae ahould bo rammed harder than 
the aide*, and vented mnat. Frequently, in fact, 
a atronger aand ia uaed for the top than for the 
aide*. Hometimoa the top fa dried, while the aidea 
arc green. Bometimea loam cake fa rammed in 
Uioae portion* of the bottom of a deep mould 
against which the metal heaia or fall* during the 
pouring. 

Voailttg, The term eeafiag aignifiea piercing 
the aand, during interval* of ramming, with in- 
niimeralile fine hole*, produced by a vent wire [4J, 
ranging from onr-rixteenth to a quarter of aa 
inch in diameter. Through iheae vent-helea the 
gaaea eacape at the lime of oaating and tmme* 
aiately following Uicreon. The vent*, therefore, 
act aa aalety valve* to moulda which would 
oiherwfae hecome Mown up, farrioen, and 
damaged, which happen* in aome degree when 
the venting fa inaufficient .4, in i, fa a 
•trip of worn brid down on the mould ioittt to 
prevent the aand from becoming pulled up on 
tlie withdrawal of the vent wire, B, 

Many aecliona of the aand require eupport, 
aa previoualy mentioned, other thio that due to 
the conaiatciiMy of the mofateoed and ranuned 
material Kaua, roda, awl lifteta are the meana 
employed. It fa not enoufdt l*F Uteae in Om 
mould ; they muat have aomelhfng to take hold 
of or he aupiKirted oii-~aa lifter* hung from the 
bar* of boxaa, and red* and nail* which overhang, 
receivin| their auppori in the main body of the 
•and. ouch adjinacla are earned in any dtrec- 
lion whaee they are wanted in moulda, aM being 
dipped in day water, the aand alioka around 
them, and fa Md in pUee. Hmuc wR he Olua- 
traled in another acetion, daaliiig with the divi- 
ot the awndder** work. 

Having thua dealt with the 
of ramutfam wt mnat mow 
rauard the euhfaot fc **— anolDer noini of vibul 

VaiiQwi oaelhiii «ad pattrewa aee ahown in Iho 
are fivfei 


witb mrtlMKb of deoling viUi th«m iii ord^r 

to obtain moulds of Uir same shapes. Obviously. 

though it IS easy to enekMe the patterns in siui^. 

properiy rammed, it is necessary to know how to 

get them out again without 

damage to the mould. This in pr* 

a wide problem, often purjding ^ 

even to men in the trade when 

intricate work is involviH). Of ' 

course, the examples gi>’en here 

nre not difScult ; they are . 

selected as representative of 

leading principles. A long cx* 

|>ertencc with engineers' |>«piN 

and apprentices has en a blc<l the 1 

writer to appreciate the initial j 
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difficulties experien^-* J hv the^w*. in rt'gani to 
methods of prisluring tlic different forms of 
moulds required for the infinite varii'ties of 
e/v4ingH made. These diffieiilties an* (»f a iliffercnf 
ehara<Mer from those wtiicli exist in tlie work «»f 
tlie machine shop, or smithy, or Isider sh<»|». 
Tliey inv(»lve the priKlnetions of forms whicli 
exist first only on drawings, mort' or less intricate, 
and which have to lie made by methrsls that 
often permit of wveral alternatives ; ail practiefil 
pThajiH, but not all e<’onoiiiiral, or mechnnieally 
desirable. 

Often the pupil or apprentice will ws‘ that vi'rv 
slight, and apparently uniro|>ortant variations in 
form tnvolre a different method of making, that 
different men will arrive at the same n'sult by 
the adoption of diasimilar methods, that there 
an' often grt'at differences made, if a few only, 
or if large numbers of eastings are n‘quir«i ; 
and sometim(»s it happems that after a pattern 
hxs been made to mould in one particular way, 
the moulder will get it altered to mould in 
another. All these are purjdes to the leginnei, 
and they serxe to encircle the foundry c raft witli 
an air of mv**tery, for which there i?* no n*al 
objective, ft is not ho difficult when a man has 
graiippl the principles thoroughly, and had s<iine 
erperience, to settle a suitaUe method of making 
any mould wrhatever, even though be has nei'cr 
feen an3rthing preciitely like it liefore. 

Soinw Frablwmw and Anawara. He< 
yood the fact that the function of patterns 
and com is to form impressions into which 
metal has to lie poured, w mind of the jiuptt 

Y r? 


amomea a atale of ohaoa What deterndaaa for 
inatanoa, the relatiatia of a paUem to dm lop and 
bottom partions of a mould T Wliy are oorea 
inserted in some earn and not in oiheiw ? Why 
are some portions cored out, and others left to 
deliver themselves from the pattern ? Vlliy are 
some pieces aflhmd loosely If These questions 
will him solution in the ill list ratume which follow 
in this course. 

Fig. 6 is the simplest thing {Haisible, a plain 
washer plate. Its pattern in seen in 6 . Thin 
is moulcied with the flat facT uppermost, in a 
plane with the joint s-u of the top and Uittom 
lx»xcs (7). Tlie reaJHm is that if moulded 
with the lievelltHl edgi's upfW'rniost the moiilder*s 
sand joint would ot'ciipy iitori' time in making. 
Tlie hole is formed w'ith n separate dritnl core, fi, 
insertfil in the impression made hy the print ft 
in 6, U'cause it is cnMier to core cleanly than to 
allow* the hole to deliver from a hole in tlie 
jiattcm. Hut. if so delivered, which is often 
done, alKHit one-eighth of an inch of *' taper “ 
would have to lie imparted to the sides, and then 
the hole could not he cast parallel. Tlie upper 
part of 7 shows how* the ojMmtMf iiioiiid apjiears 
in plan, with the con* iiiNThnl, n*ady to lie 
covered with the top Istx of the mould 

Crane Baae. Fig. 8 gives i lews of a baM*plate 
for a wharf crane. In plan it bits the Hlia|MMi( a 
cross, ft istnouldiMl with thevertualrihhingdowti- 
w anls, U'caiist* less damage is intlif'tisl on a mouhl 
by withdrawing the pattern out of thesiirid than 
there would lie if. the rilis ls‘ing up|sTmost, the 
sand wvn^ pulU*d up away from them. This is a 
very important practical detail, and it explains 
w*hy. w'hen ileep rilis must for various n*aHons 
come sometimes in the tom they an* left imistdy 
atta<'hed to the pattern, ^len they remain em 
liedded in the sand of the top Ikix, while the 
latter is lieing lifted, and when it has ls*en tiinKsl 
<»ver, the ribs are pulled out just us they would 
In* from the bottom iiortion of a mould. 

Tlie holes A, for the central ismt, and for the 
hiiiiidatifiii Isilts, a a a a {8{. an* ron‘d, for 
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self -deli very would Is* impracticable. Fig. 8 
shows the pattern in jdan, bKiking on the riblied 
face, with the core prints letUTed Himilarly to the 
holes in 8. Fig. 10 is a cross sec'tinn through the 
pattern just delivered from its mould below, and 
11, upper Fig., is the owm mould— i,c., not 
covered with its top box, the jointing of wdiich is 
in the plane 6-6, 11, bwer Fig. ; and f>oth hliow tiig 
the cores in place, lettered similarly to the holes 
and core prints in the figures premliog. 
o 
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THE MYSTERY OF THE MIND 

Mind Md Eiierfy. Contkwimii. Worktiif of tfit Ntnrooo 2 

Syolom. HowifoojrSeooeBHave We? Co-^ieimtioo of the Senate 

t\vm |Mic* mt 


Bj Dr. C. W* SALEEBY 

(^UR aludiet have prepared us. in some Caa We MeneMre CoaeelounaeMi T 
^ meaiiure at leaat, for a liiht oonaidetation Now, let ua obaerve two cardinal objectiona to 

of the mind. Throughout the whole course the doctrine that mind ia a form of energv. We 

on Ph3raics we were constantly disouaaing a are bound, in the Hrat place, to accept thi^octrine 

something called energtf. We saw that it is an of the conservation of energy, and hence, on 

indestructible entity or mode of being or object this theory we must believe in the conservation 

which cannot be created but which can be of mind. Other forma of enerjy are never 

transformed without ceasing. We saw that created or lost, but mert*!y transformiHl ; thev 

light and heat or radiant energy, electricity and can all be resolved into one another ; they all 

magnetism, energy of motion, energy of chemical tend to lKH*omc converted into heat or kinetic 
combination, and even matter itself, must all tmergy, and they art» all subject to nrecise 

he regarded as various mutually convertible quantitative meastm^ment. tJvery one who baa 

forms of this one something called energy. electric light in his houses is familiar with the 

In studying the facts of living matter, readers phrase unit o! electrical energy, or electrical nnii, 

of the Self* Kdi'i atob have aliw learnt that the a term which expreastsi the fact that energy 

heat of the U»dy, its various movements and is a thing whieh can In* mcMtsured or weigluHl, or, 

activity, are derivi*d from the energy ctmtaimnl st» to spt'ak. chop|Mnl off in lengths. Were this 

in the food. They have learnt that the law of not jxisHible. plainly we could not have arhvwl 

the conH<«rvation <»f energy. aaH#*rU*d hy phy- at the truth of the conservatum of energy- If 

sicists of. let us say, a falling stone, knows we could not measure it. we should never know 

no rxcc*ption within the living IsHly, whether whether it did not is'caHionally eome into 

of a plant, a lower animal, or a man * The m<»re exislenee out of nothingness, or, cm the other 

c<»mplete our study of the physieal sriencH's, the hand, undergo cKcasional annihilation. Now, 

more' thoroughly we blencl physics, chemistry, if mind is a form of energy, the law' of the eon> 

iind biology into a consisUuit and coherent IsMly nervation of eni'rgy must shown to Ih^ applie- 

of knowlf*age. the more strongly are we inihued able to it. No one has ever made ev<*n an 

with the (‘onviction that energy is the one attempt to do so. The moment the task ia 

reality, uncrcatc'able. indestructible. <-ontemf>lated. it is s<H*n to Is* imiMissible. How, 

Mind and Energy. Thus, when the m the first plac^e, are we to mi'asure mind nr 

student of Physics turns to the consideruticui conseiousness ? What unit of it can lie con* 

of the mind, he is extremely apt to take* it for .'•ei%'i*d ? What scale like a lemfSTatiire sc'ale ? 

granted that here is just another form c»f There is none, nor is there the smalUscl |Hissi< 

energy, a trifle more subtle, pcriiafsc, than those bility that any can c‘vcr Is* framed, Very few 

forms he has lieen dealing with (though some jisychologisls have yet come to n*nlise the 

of these* an* subtle enough), but neverl hc*h*SM significaiu’e c»f such a phrase* hn the tntrnAity of 

nc'ccssary to lx* idcntifi<*d w'ith them in the last 

analysis. Some such view of mind is prolmbly The Wine Men and the Pool. In the 
inon* wide!} held at the present day by thinking m*c ond plac'e. there an^ demonstrable and indis- 
{K*opIe than is any other view, and apix'ars to fiiitable farts whieh i*learly pnn'e that mind is 

lx* much mon* sc-curely bascxl than at any n<»l subjen*! to tie* law of the conHc»rviilion of 

previo'iis time. A vciy |X)pular form of it stateM energy ; indec*d. an ac'curatc* ecpii valent for the 

that the ultimate reality is motion: mind itsedf. canficnntion of energy might Ixf the ronsmYi/iVm o/ 

of course*, being thus a form of motion, or, to use* not mind. It is, indexHl, tnie that the brain 

other language, a form of kinetic energy. The iiejx«nds for its working iiixm the ccm»tant supply 

law' of the conservation and endl<*as transforma- to it of foixl materialn. it is tnie, also, that the 

lion of energy is now not only familiar to all heat prodiieed by the burning up of tlusce fmid 

who have any acquaintance whatever with the materials in the brain pr<*c*isely olx*j's the law 

sciences, but it is c*»tabljshed on a l*asc‘ s<» broad of the cc»ii>x*rration of energy. ^ el in th« 

and sure that it can never lx* shaken. Hence. course of such burning up of a given quantity 

it is difficult to resist the temptation to assume of fcxxl materials, the brain of a NVwtcm inay 

Imhtly that mind also must lie a form of energy. conceive the law of universal gravitation, 

'ixie aaaertkm tliat mind is a form of matter i« too while the brain of a fcxil eoii<*ei%'i-s merely a 

obviously ludicrous to be credited ; but if we ptexe of folly. Index'd there is no reason for 

substitute the term ener^, suggestii^ ix»me. supposing that the brain of a Newton may not, 

thing immaterial, impal^ble, ehuiive. the on occasion, lx* the means of production of 

metaphor or analogy is so good that we are g*^!^ mental achievements during the course 

apt to regard it as more than a metaphor, of the oxidation of muc-h less fcxxl material 

therein being deceiied by language, as m<*n have than may lie reejuired by another brain which 

been ever since words were invented. is producing nothing of value. 
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Mind and ** Not«ldlnd.^ Furthrrmcire* 
thr fofKj miit4»rtak Pinployeci might have been 
oxtdiMeci clHewhere than in the brain at all, 
nml in either raite would have |iroducecl itxactly 
the Marne amount of heal enwgy. Whatever the 
» irrumMianeea. the law of tlie eonaervation of 
energy in ttlrietly oba<*rved ; yet in the laat ea#M* 
we have MuppfiHe<l, the tranaformation of energy 
IN a4’eom|iani4*d by no mental pnKluet whatever. 
If. then, the tranMformation of a given amroint of 
}Nitenttai eheniieal energv' int<» kinetie energy 
may, in one itiNtam*€?. lie a^eonipanoHi by no 
mental priKlurta, and in other inataneea b? 
neeiimiianiiHi by mental priKiurtN varying in 
value from nothing at all to a value wliieh no 
language ran expriwx. it in Nurely evident that the 
law of the ronwvation of energy •*» hidi< roiiNly 
ttiapph«‘ahle to the fa<*tM of miiul. l*niverhaHy. 
invariahhv*. ami rigidly true elwwhen*. it im 
Miinply irn'levanl when we rome to deal with 
mind We would itiMiMt U|ioii thiN fai't ; for. tti 
the tirNt plaee it alaiolulelv diH|K>»M«M of the 
fiopular hut iinentiea) and wliolly falia* dfM'intie 
that mind in a form of energy : and in the 
M<4Mind plaee it ftirniNheM the nioNt Mtriktrig of 
all proofn. in the judgment of the preMent 
wntil. of the iintneaMurahle gap. the inraleii 
lahle difTereiire. lH-twi*«*n min<l and m>t mind. 
In our opinion, the law of the eoiini'rvntion 
of energy in priMMNely eijUiNalent to a law of 
the eotiMervation of not mind If in umpieMtion 
ahly the grentiwt exart genera 1 1 Nat ion in the 
phyNirnl wienreN. hut it hue no plaie or 
applieahility in the iM iein’e of mind. 

And. finally, let iin note a hiNl obji^rtum 
to (he dia t rifle - a cha-tritie whirh in. in ri’ality. 
a new variety of materialiMin - that mind in 
a form of energy, like heal «»r motion Phe 
ohjeetioil eofiNiMlM of a I'ritiriNm whtrh would 
never oi'iMir to the nhvNtriNt. hut whu'li 
ntexitahly iH-nirN to the |M«yrhologiNt For 
when wr eome to annlyfw' thiN idea of energy, 
what do we find ? Siindv wi- lind that 
It IN. like all our other i()eaM. a prcHliiet, 
in a wuiNe. of the mind, and de(M«ndent 
uiMift the naturt* (»f the mind itai'lf. But. 
ohviouNly. It IN wholly illogieHl and iiulcMMl 
rhildiHh to HNNert that the initul, to whieh we 
owe the idea of eiierg^V. in itmdf niendy a f«»riu 
of that energy of whirh we have no idea or 
knowledge, aave in virtue of the nrti\i(y of the 
mind itaelf. 

Mind la not n Fbyoicnl Thing. Thin 
wild notion in. inde«Hl. aliaohitrly |uirallel to the 
notion of Huxley, that eonm'iouNmwa ia what he 
rallefi ■ aaort of ai'eidentaland 

wholly uniieeeaaary hv-pntdurt of the phvNtral 
artiviticw of the brain. For Huxley, and. indtHHi. 
all who hold the new that miiui in a form of 
I'liergj*. Ia»lievr all external thinga (the hrain 
inrhided) to W - that ia to aay. 

apiwwrannw or thinga appi^aring to farminme. 
'rtiat ia all very well, but tl d<ww not do 
thereafter to r%*garti the aomeone to whom the 
phenomena appear — m.. the pereeiving mind — 
aa itaelf a aertuidary phenomenon or epi- 
phenomenim. 

What a ridieulotta theory h thia which regarda 
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the mind, to whic h all other thinga appear and by 
whk'h all other things tun* known, fw itaelf no 
more than an apfa-aranre— and an appearance of 
(pi he Mf^cond rate imjiortancv*— tieing, imicM'd, a 
Morl of a^'c Mlent ; not even a phencmienon, hut 
merf'ly an epi- phenomenon .* not even a produet, 
hut merely a c'haiiec* hy product. So mueh for 
the moat widely held and moM indefenaihle of 
thoa«‘ phyak'nl views of mind whieh have gained 
Niirh eiirrency in cf»nN<‘(pienee of the Hpread of 
the knowif^lge of the phx'aifal heiencc*M without 
a c'orn‘N|»onding apread of knowledge of the 
mental Nf-M-nces. TJiere in no mental philoaopher, 
nor proh;‘,bly ever wom. that n*gard»* mind a« a 
ph\'MU‘al thing. 'Phe do< trine in all itn various 
foriiiN ow'isc itH r urr«*iu v to physical philosoplierN 
like Huxh'V and (iifTord and the (h'miati 
inateriali -I n. who have dogniatincd about 
liMvchology without any pn'vioiin training iiitht* 
Niihjet t. and fSHpiH ially without any (‘omeptioii 
wludever of that vastly irntMirtaiit branch of 
iiKpiiry which in known as ^ p\Mtmt4ttgy, or the 
ihe<»ry of the knowing prcH*eHN. 

We cannot npare mon* space* at pn*M‘nt for 
the philoNophiiUil HNf»e< t of cwir Hiihj**ct, which in, 
however. Mipn*mely itnp<»nant. and could not 
h* wholly ignon*d. l>c*t us turn to its lca>t 
philoNophical and most purely Hcientitic aH|N*et. 

The Bueinees of the Nerwoue System. 
'Phe reader is alrewJy a''rpiainted with the main 
bi'lM of the iiervovjs system. He in aw an* that 
It coriHiNts of aci*i}trHl |M>r! iori--the hrain and ita 
continuation, the spinal ciutl- and of an outlying 
portKiti (‘omposed of inniimerahle ncTves. If we 
examine the hist<»ryc>f the developing individiial 

that is to say, if we eall in the seienee of 
tinhf tfttitHfi/ to our aid we clis«‘over the extremely 
»igfii}ieaiU fa*l that the whole of the nerxous 
apparatus, w it bout except icm. haMlief*ii develojied 
ftoin the Niirfm'e of the organism. Historically, 
thus, the nervous syst«*ni i*^ evidently what we 
know it to hr fiw c»lher n*a*^^niH - prirnarilv and 
«'^^M'ntlally a means of r«H*<«gnising what is outside 
UH Loeke knewr nothing whatc*ver alMuit embry- 
ology ; the setem*e dkl not exist in his day. hut 
It has provided us with the most striking and 
signdif ant c'onHrtiiation of hH view that the origin 
of all our ideas is to W found in M*nsation. For 
(his ni’u science denionstratCN that the nervou . 
svslc'in in its development w, so to s|M*ak. a 
pr\iduet c>f the skin, a laxwlurt of the <*xterior of 
the Imdy- lhat part of the body whk'h is next 
the external world, and whieVi dins tly n*<*<*iv»*s 
intlmmees from it. 

I*lainly, this fact is in pn*eiM' e'cordanee with 
the view of lxK'*kr. Km hry oboists have provfd 
by diiXH't olMiervatMiin that the external layer 
c»f the developing embryo gi\es off a certain 
(Mcrlion <»f Itself in the form of a grfK)ve. 
later sejmratc'd fn>m the* surface' altogether and 
i‘onvri1*'d into a c'anal. This cejtial. Iir^ by c’elN 
deprived from the skin, ultimately fiec'omc's the 
ci*ntral canal of the central nervous ayatem. and 
the 4 'ells amiiiid it develop into the hrain and 
sptn.’d c'ord. Thus, perhaps, the first important 
fa*'l for the psychologist to note conreming 
the nervous system ki that the detruh of its 
history afford a m«Nit sigfir4 eontirroat km of the 



doctrine thnt aenaatkni m the primnry lAct of 
mind. 

The Aeenuee of Seoootloik. But 

purely anatomical and phyaiolcgical ntudy of the 
nervous sptem throws even more light for the 
psychologist upon this very point. The reader i> 
eJfeady aware that the nervous system conststH. 
in brief, of nerve cells and nerve Hbres. Noa 
what do we find to be the cardinal fact of their 
arrangement ? It is that — to reduce the vast 
complexity to a simple scheme — the nervoun 
system consists of an immense multitude of 
what are esUed re/ltx orrs, clo»c*ly intert'oii. 
neeted with one another. Now the Hcheme 
of a reflex arc is simply this : ( 1 ) a nerve 
fibre running from the surface of the body to 
the centre ; (*2) a ct»ll which ret'cives the 
sensation thus conveyed; and {*!) another 
nerve fibre running outwards from the cell to a 
muscle, which tends to contract— this lic'ing the 
ultimate consequence of the passage of the st'iisa- 
tion along the cent re -seeking nerve. This con- 
trasted pair of ner%’c fibres, together with a nerv»' 
cell, constitute the simph^st |H>HHihle represt^nta- 
tion of a reflex arc. All (he nerves that riiii 
cc‘nt Howards arc cnlled centri{M’tal (that i». 
«*t'ntrt‘-st‘eking), or atTerent or : while 

those running outwards from the ccrntral nervoii . 
s^Ttlcm to its servants, the iiuiMcles, arc calhd 
c'C'ntrifugal or efferent c»r rntdar. The simplest 
com'civahle nervoun H>’stem consists of just one 
su<*h reflex an* as we luive de.icrilK*d Th** 
ner\'otiH system of man eonsists of millions of 
jiueh arcs all joined up with ce.t'h other, so 
that one affcn*nt impulnt* may givt* rim* to an 
efferent impulse in one or another <if thcmKimds 
of effenmi nerves ; w'hile, on the other hand, 
one and the same efferent nerve may he 
excited in eonsequenee of asensatioii iiiroming 
through any one or any set of thousiuids of 
afferent nerves. 

EweiTtlilaf Has Sensation. It has 

already been briefly noted that the French 
thinker Dtvicartes must In* ertdited w'ith the 
first clear understanding of reflex acticMi. To- 
day this suhjwt const it ut<'*i one of the most 
important in the whole realm of psyofiology. not 
only on account of its own interest, but IsvauM* 
of its all-importani bearings ufXMi (he whole 
subject of will. Tlic description of a reflex 
arc already given mak«*s plain the meaning of 
a reflex action ; but instead of considering one 
such reflex arc, let us consider the nervous 
system of man. What we find is that the reflex 
arcs of the human nervtMis system art* arranged 
in an ascending order of control, so tliat — in a 
fashion it would take a volume to discuss 
properly — I he higher levels of t lie nervous system 
are able to control and determine the behaviour 
of the lower levels. Fiirtbermore. the w hole serM*s 
of oecuntmccH in these lower levels of the nerv<»u<* 
system is almost entirely unknown to our con- 
aeiousneas. Hence it is extremely common to 
describe reflex action as action w'hich is inde- 
pendefit of sensation. Now the physiologist may 
let pm such a phrase, but the psycbolcgist 
certainljr cannot . The ps^hologht is assured that 
away down in theee little-undmtood regions of 


the nervow system sensatkias of sorts certainly 
oc*eiir . It is impossible to regard any reflex act ton 
a4 independent of sensatiim. tiH*nsations cannot 
Ite denied even to the simplest living cell that has 
no nervous system at all. No t»tM* can qm^ttoii 
the oeeurrenee of sensation in tlu* hiwcst organ- 
isms who has w'atehed tlirough (he micr<NK*ape 
a eoi flict between a white- hUnMi cell and a 
mierobo. 

8elf«eoatrol of tho Norvoua Syatom. 

(Hi the eontraiy*, we must detitic t't^flox action 
as action w'hieh is inde|icndcnt of the will. 
We must droo altogt'thcr the old distinction 
lietween a rc/fej* act and a fifHJtari-wtdar act. 
We must regard all n*flcxt*s as in rt'rlily 
rfflrTfM : and the two gr(*at classes of acts w'hich 
w'e must distinguish an* the srw^ifioa-rr^rTrs and 
miuntary arh. We art* now able to umlcrstand 
the Hignificanct* of what has In't'ii said n*garding 
the contitd oxercis<*d by the viirioits levels of the 
nervous systi^m ti)Km the levels bt*neath them. 
This control hiis the technical naim* of inhihUion 
— one of the most im)M>rtant terms, since it ex- 
pnvHses one of the most Mit|Kirtiinl idetvs, in the 
whole of pHvehotogy. In \ iriue of this power tin* 
higher levcfs of the nervous system. a*id es|K*ci- 
ally the highest level of all. an* ahli* to lontrol 
the lower levels —that is to say. the lower n*tlex 
ares — in such a way as (t» arrest completely the 
|M*rformanee of n»flex actions which would other 
wise take pla(*<*. lndtH*<i, we may regard self 
control — (hat is to say. the self-control of (he 
organism as a whole -jv* the ui<»st im|N»rlari( 
function of the higher leM*lH of tie* tiervous 
aystem. 

la Movement Uticonacloua ? Keliex 
action ia simple enough to iinderatand : we cun 
readily figtin* to ourm*lves the jmssage of nervous 
energy inwards along a nerve, the tiTininatioii 
f»f whieh has UH*n stimulated by, for instance, 
a ray of light. Then w-c can I’onccive how this 
nervous energy* is trHnHforni4*<l in (he nerve cell 
and passiM outwanls again to a muscle, whieh 
mov(*s in cons<*quen<*i‘. 'I hat, essf-ntialiy, is just 
what hapisms when we chme our eyelids in 
(*r>riHcqtJ4*rir‘<* of our vision of soiiK'lhing whieh 
threatens the safely of the eye. But siipisss* we 
take the ease of the Isiy who is able to kis-p his 
eves wide open in suit** tif the tendency to 
close them when another Ixiy makes tin* action 
of striking him in the face. It is incalciilahly 
more difficult to understand what hapisms in 
such a cas«* ; hut, at least, we can draw a 
diagram which ck*arly indi<*a(eH (he state of 
affairs and whieh, though so sim pie, d<H*H really c< ir - 
re8|>ond to the ac^tually ob 
wrved fac'ls of the aiiaUimy 
iti the nem’ous sj^ulcm 
I]. In 1 we liave a simple 
reflex arc, tht* afferent, <?eri- ^ 
tripetal, or teumity impulsi* ? 
from the skin fieing trans- 
muted in the nerve wll int4» 
an c«jtrif^l. or , „eri.i:x 

motor impulse, w hich throws 
a muscle into resnonsivo or 
reflex aeUon. In 2, hciwever, wc set^ the 
same reflex arc uncU^r the rule of a n(?rve 
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Mill lying At A higber levi^ in ihe nervonf 
wynivm, viliicb lA etiAbM« by mesiiA of its narve 
fibre, to inhibit Uie refiex, 
or Allow it to proceed, ac- 
cording to circum«UnocA. 

Now there are ta'o 
oppoHcd viewA, both of 
extreme interest, which 
are held as to the inter* 
imitation of these fa^’ts. 
^e oldei %iew is that 
ad\'anc<?d hv lferlM*rt 
Spemcer in Viis pione<*r 
study of the evolution 
of the mind. For con- 
2. AKFI.KX ARC WITH veniencc, wc may express 
imiihition it in a much moreextreme 

fj>mi than he ever held, 
lit this extreme form, the theory would b<‘ that all 
movejiieiit is origif tally uiieonm*ioiis and reflex, 
and that the will has ls*en evolveci from reflex 
ml ton and fn»m the gradual eoiitrol of reflex 
net ion hy tlie n'lnarkahie faculty (»f inhihition. 

Voluntary Actlona Become Auto* 
matic. <hi the other harifl. thert' is thf* theory 
which has ls*en iidvanc 4 *d hyS|M*ncer's suceessois. 
and itotahiv hy iVof Wundt, that alt movement 
is originally voluntary arul purfNtscftil even 
the simplest movements of a mierols*, for in* 
staitee. Wundt maintains that, as the atiitiial 
woi'hl has evolvf*d upwards. th«* eoriseiuiiH 
and deiils-rate faet<ir tn the large iiiajority 
of nioveinents has disap|N>are<t. and they hiiv«* 
U'l'oine reflex 'riius, for hint, will is not evolved 
front reflex artioii. hut reflex aeti»»n front willed 
or lolitional action lloth S|»cn<H‘r nn<l Wundt 
insist upon the rr'markahh* fact with which wi* 
are all mi> familiar, that m'tioiis which wen* 
formerly timler the irnttH*diate and continuous 
control of the will constantly tend, when 
piactiMsl. to U'come reflex. involuntar\ . auto 
iiiatit* and iituNiiiNciotis. This is true of walking, 
for iiistanee. of lennnng t«) play any game of 
muM'Ulai skill, and. inde«Hj. it is true of niiie- 
t< iiths of all the act ions whu'h we |M<rforiii 
'Hie controversy is far t 4 s> h»ng and tisi difiieult 
to Ih* pursued hen* Knough. if the n'udcr notes 
the existeni'«* of this ditlen*m*<‘ of opinion 
amongst (isvchologists as to the historical 
ndation Is'twtvn ni*Hex and voluntarx* lU'tion 
Fteiy n'ader who can's to think alsuit the siih- 
j<* 4 't at all will Is* able to evolve f<tr hims(*lf 
many argunients. some of which will t<*ll on 
one side and Si»me on the other If s|»aet* 
MvadiHl. it might Ih* shown, we think, that with 
A little nioditication the t«p|Mising views con 
Ih* nH*tmciU*d. 

Saaaatloa and the Saixaaa. We an* 

all familiar with the five w'lisea— the five 
gateways of know hnig**- and. unfortunately for 
thi* progn'ss of (isychology. we an* apt to think 
that thert* are nc» inon*. But even i*ontiiiing 
tHinwIvrs to external seiisatiim akme. we very 
soon discover that, in the first pla<*e, certam 
animals ap|w*ar to iKMtsc*ss senses unknown to us. 
and in the NiHxmd place, that our own senses 
need anal^niiig Take, for instance, the so- 
called semw* of bwic'h : xre oc'lttally inrhide. under 
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cue term, a adide teriai of Mtaa, oaoli of wbkii 
hail itA own tpeosal kind of sense org^ which 
are definitely known to be conveyed in special 
and independent paths of their own akma the 
Apinal cord. The word touch should rea% be 
applied to the Jtenfe of resiMance, In addition 
to this, there is the sense of pata, which takes a 
nervous path of its own ; the sense of heat, and 
the sense of cold. These last two are quite 
distinet f.om one another. Our skin, indeed, 
is eoverc*d with “ hot and cold spots,” of which 
the first appreciate a rise in temperature, while 
the second appreciate a fall in temperature. 

Our Msiny Senaea. But, in addition, 
we haxT a numl)er of internal sensations whieh 
arc of the utmost importanee. There is. for 
instance, theso-ealled miisoulur sensation, which 
informs us of ihe fiosition of our limbs and the 
various fiarlH of our laidy in space. This, how- 
ever, appears to arise less in the muscles than in 
the joints, the skin, and the stnictures called 
tendons, by which the muscles are atta<*hed 
to the Imncs. Without the muscular sensation 
it is ahsohitcly imfioHsihlc to do any muscular 
act of any complexity at all. It is. for instance, 
quite inijKwsihlc tr> stand, let alone xvalk, 
(‘loscly allied f<» this — in. at any rate, its valm* 
ftir us IS the senfit o/ fquiUinitnn or ecjuilihrn* 
tion. 'I'hc fuiu'tion of this is to enable us 
to preserve our e(|ui)ihrium. and it has aH|H*cial 
i haractcristic end -organ of its own, known as 
the HciiiK-ircular (*anals. thr<*<* of which lie in the 
three axes of a cuU' or the thr(*e dimensions of 
splice, near the internal ear on each side of the 
heiwl. 

By way t»f showing how tm|H*rfec‘t was our 
knowleiige of psychology when we ufH*d to talk 
<»f the five mnses. it may Ih- notcKj that it is 
iihsitrd to sfH-ak. as we d<». of the audttury 
ftttrr, as, if ii wen* the nerve of hearing alone. 

It has s4'Hr<*ely yet Ihs'Ii fully af)prcH*iati*<l that 
tin* oigan of hearing and the organ of equilibra- 
tion. iht* intf'nial ear and the si'niicinular 
(aimls. though sfi clos** t<»gi*ther. an* yi*i two 
mde}H*ndent organs of tw«> inde)H*ndt*nt s»*ns«-s, 
each having its own ind»|H‘ndent nerve fihn*K. 
'Hie auditory nerve, so calh*d. is thus n*ully 
two distinct nerves - the nervi* of hearing and 
the nerve of eiiuilihration ; and of this then* r an 
Ih* no doubt when we find, on trai ing the ner\c 
fibres to tlit'ir ultimate df*slination in the brain, 
that till* fihn*H of one si'niw* soon {mrt comfiany 
fn*in those of the other, and the two sets run 
to txio very difienmt {tarts of the brum, so n*iiiote. 
imh*<'<l. that thi‘y have soart'cly any connettum 
with one another. 

Brierty alhuling to other intenial senses, sm h 
os the seniw* of hunger and the senw* of thirst, 
we must note the f*xisten«*«* of an enormous 
group of slight aiwi vague, but important, sensa- 
tions w hich reoi'h us from our internal organs. 

The Sense of ** Feeling Fll.” The phroiw* 
that b«*sl desi'rilte^ the whole mass of vague and 
Iwirely mtignised sensation which reoi'hes us 
from our internal organs is undoubtedly onigiair 
eman/MiN. In health, the total result of this 
gitwip of sensaf ions U|icmi eoDsetousneets is usually 
fleschliexl as tlire or^naiV oeaw of writ^hfirng. 



mi MW df ** tl ** «r ** ia good I6« ^ 
wMSf bo ngaidod oo» oa tbo whole, the moit 
iForooble aigpi of bioltb thol exists. In s very 
kfge nmnbsr of d i seo s e d ooaditions, the ofgsnte 
sense of wcH-beiiigt wbkb k, st bottom, the 
^ most imporUnt fsetor of ail in the happiitess of 
efsfy man sad woman, b abolished ; or, worse 
stiU, is replaoed an orgaw sense of ill-beinx 
which is more or lem familiar to all of us ana 
which is the most radical and essential character 
of that whole group of diseasea of the mind which 
arc utoallj classed onder the name of mrian- 
cholia. 

Perhaps the due recognition of the importance 
of organic sensation is as important as any of the 
discoveries of physiological psychology . For it 
provides us with the key to the understanding 
of many of the mental symptomn of varioiiH 
diseases ; a recognition of it is essential to the 
student of insanity, and it is of immense im* 
fiortance in understanding what av may call the 
norma) mind, and especially the varietuw of 
emotional character, of tcmperaiiienT, and of 
mental energy, 

** Seeing by Memory/* In so hnef a 
course as this, it is ne(*4*sMary to deal with 
the whole subject of sensation very ecmcisely, 
but before wc leave it. we may at least deHcrils* 
in outline what is perhafis the most imfs^rtant 
instaticf' of the building-up tif our sennations 
into complex ideas. Kant, as we bav<‘ scs*ri. 
regarded our idea of space os a “ form f»f th«* 
mind/' inherent in its constitution, and not given 
in experience ; but now we know very differently. 
By a series of observations and ex fieri nients, wc 
have Vieen able to pnive that our idea of space is 
built up from a large numbiT of indications fur- 
nished by many and various »wns<*s. There is, 
fierhafis in the first instance, the stmsc of vision 
H’hcn we look out of one eye w*e fKT<’<M% e ihings 
in two diroimsions of space only, bremlth and 
height : we set^ tliem on the Hat. The reader will 
certainly and rightly (fut'vition this statement ; 
he will say that when IcKiking out of one eye he 
does not sch* things on thf* Hat ; but we now have 
to remem I ht that all the sensations of adult life 
are complicated by memory and ex|sTienee. 
These it is which give us the impression of depth 
and |M*rsfiective, e%*en w’hen hxiking out of one 
eye, though it is undotibiiHily the I'aso that the 
imagt^ which is planted on the tetina has only two 
dimensions, and that external objects would 
appear to be all in one plane to an eye w bteh had 
not been instructed by past experience. 

How We RmIIoo 8j>ace. In what is 
caller! binocular vision, however— that is to 
say, vision with two vyv^ at once— we receive 
two views of one objwt, which diffiT in, 
hicnillv. tiieir point of view ; they are taken 
at slightly different angles. Our combination 
and (*om|iariaon of the two images thus formed 
given us tlie impreMnon of depth in addition 
to the impressions of breadth and height for 
which one eye alone wxMild suffice. Vision h 
thus ccftainly an important factor in the forma- 
tion of our ideaa of apace, but it is dr>ubtfiit 
whether other facton are not of greater im- 
portance. (Ireat value must he attached to our 


MMlIoiii M nofmemt, renebing oi firm tfai 
jointa, mmeki, and aktii. whereby we hwootm 
aeqiiainted with the poaithm of the varioiui parli 
of our own panon in apace, and whieh nn* 
dottbtedly coatvihute towards the gradual 
fomution of the idea which to the adult a mind 
eeeme so obvious. And of no leas importanoa 
is the oigan of equilibration, the six semi- 
circular canals, three on each side of the head, 
which are arranged in the thtee dimensions 
of apace. 

Movements of the head, in any dtrfH^tion 
or combination of diretdiona, an« unfailingly 
registered in health by means of a com«s|x>nding 
movement of Uie fluid in one. tw'o. or thriM^ imim 
of these canals — such movement stimulating the 
ends of the nerves of equilibration, and Iwing 
appreciated probably by the d'reliellum or 
hind brain. Hence it happens that after long 
rotation in one direction— as, for instance, in 
waltxing— wc acquire a giddincas that can lie 
rt'lieviHl by “ reversing,'’ whieh n*verscs the 
diriH'tion of movement or pr«»ssuie of the fluida 
in the horizontal |iair of semieireiilnr canals. 

In thelow<‘f*l vertebrate niiitiinls wv donot find 
tlM*se canals at all ; they are not present, for 
instant'e, in the fish ; they oirur in birtls. how"- 
ever, and the physiologist Floimms was able to 
prove, by o1>««t vat ions on the pigiMUi. lum* (‘lose is 
the connivtion U‘twcH*n each paired sctuu'iretilar 
canals and iiiovemeiits of tin* head in the corre- 
sponding diriH'tion. Olisci vations in what is 
e allcxi “ .Mi'miAn^'s disease* "—the e-hief symptom 
of which is giddiness, and w hich is due to diseasi* 
of these seroi-circ’iilar canals— have shown that 
the giddinesH which enMut‘s from disorder of Ihesa 
cajials coma<|HindH to the diiection of tin* par- 
ticular canal or canals wliich may Is* affei’ted. 
If thfwe, for instance. Is* tin* horizontal raiiulH. 
it is the movement of shaking the hejid, or moi'e- 
ment in the horizontal plant*, that ii|>sets tlm 
equilibrium of the imticnt. 

Whut !• Spuce ? Some years Hg<» the 
argument was advancisi by the present writer 
that the nuriilsT and arrangement (»f the S4*roi- 
circular canals may Is* reganled us a pnsif, or at 
any rate a fact tending to prove, that our idea 
of the tri'dnnensif»nal eharoeter «»f spiwe is a 
true one. The philosophers krir»w'n as idealists, 
for ifistanee, deny that any real validity ean Isi 
attributed to imr ls*lief in the tri dim<*iiHional 
charaeicr of sjiaie ; wdiilc the mathematieians 
have inventinl wdial they cull ht^ftereffart, niid 
can construct thi*orii*s «»r Milve problems eon- 
reming h|»ace of four dimeiiHruip^ or of n dimen- 
si<»ns. 

Kow, it is eertainly no argument m favour of 
the actuality of our tri-dimensi<inul notion of 
siMu^e that the organ of equilila'ation consists of 
thffx* canala at riglit angb’s to ea^ h other. Indrnxl, 
our opponents may say that we lH*lie\«* space to 
fjc tri -dimensional simply liecauiw* wc lui(}|M*n to 
have a tri-dimensuinal arrangement for appnv 
ciating it. But evolutiontiry* considerations, we 
believe, raise another cpic*stion, and it is this ; If 
apasw be not really tri -dimensional, w hy should 
there have been evolved within our beads a tri- 
dimensional arrangement for appreciating our 
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petition in it ? Surely the evolutionmt i antiwer cmnen^ the eyes cannot ^ve the situatkin ; but 
to this qucfitton would appirar to l)e that the in much leM severe cases the patient may be 

htf#f»i tyfH^ of or^an of e<)u tit brat ion survives ; p.Vde to stnnd erect with his feet placed close 

that the fittest or most useful type of such an t^igether, so long as his eyes are open. When 

4rrgan would bir one that mcist truly airquaintcd he shuts them., however, the task of preserving 

its pcissessor with the fa<’t ; and thus that the the iKidity halmee is found to be too much for 

tn 'dimensional character of the organ of equi- the unakled organ of equilibration, and the 

liliratum ia most salisfactorilv to lie explained patient sways and falls. 

cm the ground that space m tri dimenHional, Co«opermtion of nil the Sennen. f>ne 
and so favoured the evolution of nn organ „ther term whs h should lie familiar to every 

having this charac ter. student of psychology must Is* discussed in this 

Hut whatec'er the truth on this matter may rotine<'tion. "Xot one of the purposes for which 

be, it is. <if course, outte kite any longer to sfieak wc employ any of our muscles could Is- 

of sriace as a /orm o/IAp mtfu/. < hi the contrary. accompltsficd if’ue were not able to combine 
wi* have to rf*<‘ogniM* that our idea of space is various muMular grou)H for particular move- 

a gradual and coniplk ated wMjuiif ment. depim riientsand. very often, to control the movements 

dent ufion the long and co-ordinat<*d cxfs^rk*nf‘e of thom* groufis by setting in action, though 

of many different s«*nses. Whether the idea much less iH»werfuirv, other groufis of muscles 

is m true corr(*s|Mind<*fice with external reality. uhs h tenci to op|M>se them. In liending the 

we cannot indind spy ; and though that is a ^,,,1 slowly, for instance, it is not the case that 

qiifwtKin of even gr«*ater intcn*st. it is, at any the act km dcfir-nds solely ujion the contraction 

rate, a very gnat wlvancc to have m hieved of the hicc|>s muMde. There is also acting, all 

an understanding of the idea of space, siu h as ih*. muscle fui the ha^k of the arm 

was ent indy inqiossihle for the isiychologist who which is knoevn as the tricep, the unoppoHid 

dw'd s<*arrely mon* than a century ago. cation of whkdi would Is* t»> extend the arm. 

Our SenMn Hwlp Un to Stand. Futally. 1^ d were not for co-<mlinat ion our liv<^ would 

Me must note that the sui'cess of equilihration - b** imjMiHsihle, Hu* power of a<'i|uiring this 

that is to say. of pn*M«rvitig <iur halanci* — and rinar.ing art, Mhk'h n exhibited in every voUin- 

idso that Nuc/ess in all Ihiss* arts and games and t«ry wtion and in very nearly every reHex 

technical pnK*cdun*s. such as threading a n«*edle action, de|s*ndM upon the combination and c4»- 

or hiiildmg a Forth bridge, which dc|s<iicl upon opration of all the H«*nH«*s. rhk‘fly and most 

an ai'ciirate estimatkm of s|ia('e*- that such «‘ss<*nt ially for thi‘ e^'tahlishmcnt <d an accurate 

success is Kinditioned, not by any form <»f the and < «uist ant and invariable idea of space, 

tnitul. but entirely by a due co ordination of all A Groot Diocowory. Thi'terin ro^ordtHotum 
the sens««s that are invo|\Td. It was statcnl is commonly iihchI hy pychologists of aclkmsor 

aluive that the fait of balancing imrm*lves is movements, hut it should ju«t as properly Im 

ai'cofnplished by means of the semicircular applk'd to sensationM. It is by means of 

eatials—MtImt is (o say. by the organ of iM|iiitihra* the co (»rdinat ion of lui cxtrai^rdinary numbc'r 

tioii- Hut it is of grt'at signiticanci* to olwsTve and vars'ty of sensations that we obtain the 

that the indications of this organ alone an* nlca of s{mm’c. which without co-ordinated 

quite inadeqiiati* for all our prai'th'al purposes, movement would Is* inqMissiblc. The co- 

just hisausc our idea of spio’e dciiemls iifKiii so ordination of motion dcjs'iids u|H»n the eo- 

many other iiidicatioiis iM^skle tnose whk'h it ordination of s«*nsuiion. and too much emphasis 

furnishes. The nerves of the soh*s of the ff*et, cannot Ik* laid upon the complete n*vcrsal of 

for instance, an* of gn^at value in helping us Kant s diK'trine regarding this. w‘hk*h is. perhap, 

to hataniH* minudves when standing If thewe the most impirtaiit of all ideas. Tliat whkdi 

nerves am thmwn out of ai’tion a-s by )mtiiting Kant thought to Im a form of the mind, prmr 

the soles with a strong solution of ciwaine or to all cxp*rk*nce. conditkming all exprwnce 

some her hwal aniesthel h*— the art of stand- and interpmting all ex|K*rk'nce for us: that 

ing erevt is made much mom difticuU. t>ur whk*h he thought to Ik* a simple and indivi.sihle 

eyew am also of gmat use ill helping us to preserve form of know l<dg<\ is now knowTi to have the 

our cHpiilihritim. !ii the lament ably (H>inmoii most complex and varkcl origin in the co- 

nervous dist'asc* known as /<#rooo4or iWajia. the ordination of the mdicatirms of senses having 

spinal cord is so affe4 tt*d that sensatums cannot their hx'alitii*s as far apart as the eyes and the 

proprly travel frt>in the soh*s of the fc*et or soles of the fw't. This gmat dks'overy* is, 

from tfie mum'h's. joints, ami skin, whkdi am prhap. the most prec'ious fruit of the rec*ent 

invohcd m the a<*t of standing. In very severe iinkm of pychology and |>h}wk»logy\ 

CVnliMNed 
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'THE }>r<*(‘in>or of the violin was the viol of the Practice. Tio' e of the violin ran- 

* Middle .Xges. A« early as TifNI the wt»rd not la* oven'stiiiiateil. It in the ehief. or lemler. 
violin is mentioniHl in the lejiendary life of of the proiip of l»owe<l in«.lniiiientN wliieli forma 


St. (*hriKtoph«*i. It ia an ahhrevialion f*f the the hnsis and 
Italian v iolmo. the latter implying the diininii- the iniKlern i>t 
tive of the great violone, or doiihle ha^s. There |ViWt‘r»*. there! 
Mere four ihief pattiTiiN of vioh. The Nttialhsf the viidin an 
of tlieae. termed the tivhle. (»r diM-ant viol, was although ind 
•.ii|M*rseded hy the Italian violin. The next Ni/e eolleetive elh 
interpretinl a deejxT |Mirt. It wa*^ known then, otlu r orelu sti 
.IS now, hy the name of viola, riius, our tem*r a roll of luam 
Niolin IS ill** <mly instnimeiil of the i 'I'l 

gioiip (»f tiddles retaining to-day the prae' 

name Iwirne hy its prede<‘essor in *•** vii*lii 

mediaval times. t ertain of thest* ^ mUM 

Ten<»r viols, like tile vi<.! d amour. ^ - Wlie 

had seven tingerlnvard ami seven ***** 

additional strings underneath. Th»* i iiulo 

latter, vihratiiig in svmpathy when j whie 

those alK'Ve viere howe<i. gave the H attei 

instrument a las’iiliar cjuality. ^ ■ alllu 

Constrsiclion of the Inslru. I 

men!. The violin, whether of large ? « »*•»*»' 

or small |»attern. is different lateil from | * 

all otIuT iniisieal instruments hy the ft I 

strings Is'ing set into vihralion I 

thiough the frietion <»f rosined JjtjM I 

hair. In the old rota, and, R 

liiitT. the hurdy gunly. this was n 

• Ifeeteil hy means of a wheel ‘ B 

instead of a Ihiw. In the violin ■ 

w» have a sill V iv al of the litter B 

imthrsl. 

Votaries of the vh.liii |Miint 
to the fait that, whereas other ^ W * 

iir-iruiiients are always U-ing ! ^ • 

nuKliti^Hl or iinproveiJ in some ,j|v 

way. tiunng the past three yhj, 

loindred years the tiddie haa 
niideigone m» ehaiige in eon- 
truetion. t’oiisuiering that fO 
-fiisitivi* noisKiatis are some- 
what given t<» fault finding, and 
that thoiisaiuls of them have 
not only lascn entirely satisfied 

with the instrument, hut have u 

shf»wn an intens«‘ love for it I iN^rnt uiisT 

during that long p<*nod, the 

U ginner may well ngattl it with reverenee. firti to 1; tl 
.\part from this. sinc«* violin evening <’lasiM»» ditTerenf jsiii 
iiav# U^n institiit^Ki hy the l>indoii (’«»iiniy The S rUl, 
t ’oiineil. It IS evident that we are on the eve . Tliix 

of a iiopular develn|iinenl in violin playing, approxiniatiii 
Although a temporary' chwk may have f^een heavdy-sirun 
put on pianoforte t^^aehing, owing to the Wf Ih. The 
aiirriul of mw hanieal players, there is little much ec|uipo 
hkelihis^td of the irivi-ntor "encroaching on the heaviness at 
of the violinist. weajam more 


the hnsis and IskIv of the mat«‘ruil eoiKUttuting 
the miKlern orchestra, riie giv'alesf ol the com- 
jVi>st‘rs, therefort*. have mad«* a (*ari fill stmly of 
the violin and its kindred. .\i the same time, 
although indis|a‘nsahle for the aehiev i iiieiit of 
eolleetive elfeets in a eoneerl room, then* is ho 
otlii'r orelu stral iiist rumen! wlm h eaii show siieh 
a roll of honour of world fuiiioiis soUi players. 

The instrument defnaiids indiistrioti' 
praetier. 'Klie fm t (hat to exeel on the 
violin IS at first uphill work makrs a 
_ niiisieal lu-ro of the sueressful stiiileiit, 

\N‘luii he presently disrovers that he 

ran captivate his hearers hy a simple 

1 iiicIikIv. iifttr the masterv of studies 


whieh apiM‘ared im|M>HHihle when first 
attempted, hi* has Ins reviard. Thus, 
although violinists, us a hiHly, may I*«‘ 
piNirly {Niid, the instrument itself in no 
- Hina 11 measure mentally <*om|H*nHates 

the artist hy the ever growing pleiisiire 
be derives from his ehme usHiM'iation 
with it. 

t l. The Perte. The piatiisi 

^ may win a seholarship at u 

I ehartered institution without 

^ i ** Knowing why tlie Im'iiI side of 

a grami is oii tfienglit inst«*ad 
of the left of the keV'lainrd, ol 
willioiit Is'iiig able to deseriU* 
'i till* 4fiffciT*nce ls'twei*ri a 

^ ft haitnni*r-hiitt and a halanee- 

9 rail. Ihil the fiddliT pniles 

’ hiiiiHclf on umh rstaiiiling every 

detail of the aiiiitoiny of the 
violin. As a eofiseijiieiiee fie 
look*! afti r his instnimeiil 
10 tiioie intelligently. He is able 
t4» ( oiiiprelif'iid its many nioisls 
— for a fiildle ean eateh cold 
like a human Is'ing. H 
pro|s*rly eared for. it n*eom* 
jMiiM's the player lr>' the extra 

.... 

I’irii to 1 ; the nuinlsrs attached refer to the 


The S r^M, nr Ihtyf (I), Its hiiM* forms the 
P^tfJMu. This Is ars the stiaiii of the four strings, 
approximating to fl^ 1^* » total pull of a 

heavily-strung fiddle has Wn known !o reach 
m Ih.* The weight of the sc roll also givf^ as 
miieh ef|uipois<‘ to the instrument as the extra 
heaviness at tlu* stork of a rifle makes that 
weajscfi more easy to handle. The* /'arv«*<J eims 
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mi either Aide of the cheek sre called volvits, m 
» rchtUHrturai term denoting the Apiimk in Ionic 
and Corinthian capitala. 

The Tmning*pig (2). It ui bored in the ahnnk 
with a String^kok. H the fmg he too hrm, eaae it 
by nibbing it with a little diy aoap. 

The Ptg>h»U {2)uk bored through lx>th che«*kA 
of the peg'liox. The loweat hole bearA the 
heavieat airing, the next the lighteat, the one 
alNtve the aeeond heaviewt, and tlie top bob* the 
AH^ond lighteat. In thia manner the at rain la 
diatribut^ evenly. 

The Stek 14). Thia ut covered in front with the 
el>ony Fingerktard (fi) No malU»r how good the 
tone of the tMtdy of the inat rumen t may w\ if the 
neck ia not well firoport toned and the hngerlKiard 
fixe<l at the pro^w'-r angle, the elevenut player 
cannot make the fiddle Mouiid to advantage. 

Hie ShouUrriR). The ahotilder ta the fiart under 
the baae of the m^f'k. It aiipfiortA the hand of 
ih© iilavcr when fingering in an u|»|i*t regiater. 

The hrUy (10). earviHl in an andicd c»r bulgid- 
Old manner, ia piereid by t wo aounddtoh'a (7 and 
H), Th<*#w*, on aeeount of their ahafie, are called 
/ hnlrM, 'rhe ladly, lictng of ailver pine, the moat 
eiaa1it‘ of known w'tKHia, acta hh a reHOiiutor, and 
amphfi(*a the initial f^ine whteh eomea from the 
atrmga down through the liridgr{9). Sohh to get 
the pulaationa of the atriiiga awinging through itn 
two h*et over the whole aoiindlNiard and the 
lady of the itialruinenl. it ia imiHirtaiit that the 
brutge ahould Im* itf the right hinght and material. 
Haril l*t***eh la moat aatiafai'tory. On the top of 
the hndge iirt' four rhimhs, If thea«* nieka gtd 
tmi deep, (he atringa, when tuned up, will riai* 
in jerka inati'wii of at retching amcadhly. The 
inlaid Itnea, of hlaek wimkI iMdwiM'ti tine Htrifm of 
white plane* trf«e round the margin of the Udiy. 
are known aa the par/fia:/, whu’h, Itj binding 
the fitircw Uigether at the Inmier, |»rcaerve fhv 
edgea of the inatniment. 

Th# •*Body/* Hie Udly ia eonm^'Ud bv 
eurved Wdra, of a c’arrfiilly caleulated liepth. with 
the bt»rk Hieai* three iiarta form the wdiich 
ta ao graduated intenially aa to eneloac a maaa of 
air iKHHwaary to product' 512 vibrationa pt'r A<*cimd- 
Jammeti lictwt«cui the Udly and the l»aek ia tin* 
AoandprMg. Without thia little nxl, the violin lacka 
ita aualainttig t|uaUtiea, Hy uniting the op)Kiaitr 
aidtw. the MoundfHiat |x'rmita the circuit of 
vibration to complete itaedf. and enablea the 
aound wave© to act and react on each other 
freely. Another grtxit nerve in the fiddle under 
the Iwlly ia the hnM’har. Hiia extenda from 
the left f(H>t of the bridge in a aligbtly alanting 
direction. To explain the itif!uent*e of thia l>ar. 
it may lie mentioned that eveiy' pieiv of wixid 
haa n definite ttme when atruek. if one liaa the 
ability to bear it. Hie great fiddh*- maker. 
Ktradivahua. on ei>mplrling a Iwlly of aononnia 
pine, found that it emitttd the note (\ .After 
ctitling the t holea, the pitch waa lowered half a 
tone to H. 'niereu|Hin. be aeeelerated the vilira- 
lton» by adding a Immi-lkar. Thia raiaed the a lund 
to II. He then redutHd the thickneaa of the Imr 
until the lielty reafamded w ith the note he w anted. 

Hot if tlie lietly aounded C lie tuned the 
pitch of Ilia tiacka to D. alwaya a tone higlier. 


For the ToiIpUu(ll), glm, irocy, and vanoiM 
metals have ali bora tned, but plain ebony is 
best. It will be noted that between the edge 
of the tailpiece and the brid^ there is a space 
of about 1} in. where the strings are not p^yed 
upon. The length of this un-bowed portion ia 
mathematically calculated. It has a groat 
influence on the character of the tone. Ahhoo^ 
the bowing is done below the bridge, when the 
long M*gment of the suing there is set into 
viliratiun. the unused remainder of the strings 
reinforces the sounds by emitting what are 
calk'd overtomw, which add to the brilliancT 
of the notes. These am pathetic upper partials 
may not lie iierccptible to ordinary ears. If a 
pieJ*© of hf»avy felt in wrapped over the strings 
from the tailpiece almcjst as far os the bridge, 
the difference in quality <‘an l»e proved. At the 
liroad end of the tailpiece' art* four slota, or 
I'ves, to rcci'ive the ends of the strings. Hm< 
outline then Himinislies Iwfon* it terminates. 
'Hie stiiiili bulb ut the €*nd is calk'd the saddle. 
Ill thin arc u couple of hokw. Hitw' receive the 
l/fffp of thick bltik'k gut which fits round the 
tmi'i nn. Hic latter is ttxc'd firmly into the 
taildd'*ck. Hiis, b<*forc IsMug glued into its 
place, fumiAlu's a spy -hole for the maker to 
HiH' that all in right inside lieforc he closes it up. 

Buying a Fiddle. When choosing an 
inatniment . do not ex|>e<'t to pick up a liargain 
for a Hiiiull Klim. I'HfM'cially at a {lawnbroker'a. 
Bf'fruin from answering catchpenny advertise- 
ments. and disn*gard an old name on a label 
inside any instrument offend for kws than two 
figun'K. In every large tow'n a repairer of 
violins is to U* found. Si’ck out such a crafta- 
mun. Hih trilie is invariably enthusiaftic, oad 
useful hints may U* gainid from him. 

Ikx'aiiw' great (ilayem possess old inatnimanls 
bearing famous ll.•uncH. it does not follow that 
an sneitmt fiddle is invariably lietter than a 
mixiem one, 'Hie reverse is the case if the 
pundiast' is limitid to alxuit £2. For Uiat 
sum an exc'i'llcnt copy of a good mode! may U* 
obtnimd from well-known Londini Hrms, such 
as Hill. Withers, or Hart. Unless the beginners 
fin^*rs are diminutive, it is better to get a 
fun-sistd instrument. In the former case, a 
thret'-quarter or even a half-siied instrument 
may Iw advantagcims. In the latter instanci', 
the length of the string from the bridge to the 
nut on the fingerlMMird should be approximately 

13 in., and the total length of the body nearly 

14 in. If the violin is nH|uired for ort'hestral 
work, choose a flatter IwUy than if for solo 
playing. A flat model luo* more (lenetration 
of tone. .A fuller curw is cak'ulattd to produce 
mof\' mellowiiew^ or swt'elne^s. 

String*. Hie same I'l^nsidenitton applies, 
in a les'ier degree, to the gatigi' of the strings 
used. A set of the thick(*i«t gives fulness at the 
exjiense of brilUaiicy, whilst the thinnest give 
Iwtlliancy at the expense of fulness ; moreover, 
the Utter are mofv liable to break. Medium 
gauge is preferable. Before putting on a 
string, see that it has not beeome untwristfd. 
Make a small kwip at one end of the thinnest, 
or E string. Slip this through the aperture 



in tbe tailpiece. Draw (he rest of the atiinfi 
throa|[h the. loop. With the other end, thread 
the eye of the tuning peg. A pair of tweexerK 
in ufieful for drawing the end thrt>uch the 
other side. The other three strings ao m>t 
rfH^uire a loop ; a double knot suffices to keep 
them in their places on the tailpiece. After 
sen^wing up the pegs, cut off the ends of the 
strings. Do not let them down after prsi tii’c. 
Thih alters the tension on the whoh^ instrument, 
and when they are sert'wed 
up again they will never 
ke^ in tune. 

The Bow. If a service- 
able violin can be pun'has<*il 
for 1*2, a suitablf* bow is 
ctbtainabk* for os. t»r less. 

In M‘l(>4‘ting. 1 m* can*fui to 
get a straight, flexibU* and 
light stick. The w bole should 
not exceid ‘ij oz. in weight. 

S*e that the w'rt'w works 
properly. Tlie lM*st hair is 
that fnim the tail of a white horse. t>nc him- 
dnd hairs an* uw’d, and they shouhl not 
over oni‘ another. ’I’hc hair »»f h(*r»M*s is whiter 
and It'SH greasy than that taken fmm mares. 
S*me players nowadays atb*<'t very i<*ng Ihiws. 
wveral iiiehes in exc<*Ks of th<mi' of the eelebrat«*<l 
'rourte pattern. Avoid extremes ( Immim* a 
U»w of nifdiiiin length, fiet a Iwix <*f purified 
n»sm for a few fM*nee. 

.Another small it<*m usuallv in<urn*<l is tin* 
purehaae of a ** chin n*Ht.’* (ireat players 
fonnerly wen* content to make a pa<l of their 
handkerchief. Hut u plain elamy ehin-rest 
gives increaM*^! tinnness when holding the 
instrument. SjKihr'H tiddU*- holder wiis tixt^i 
immeiliately over th<* tailpiece. Nowadays, 
the iM‘eept<Ml place is to the h*fl of the tail- 
piece over the lM)dy of tin* violin. .An advantage 
< lairmMl for the chin-rest is that it ibs s not 
damp the vibration c»f the lM*lly. as is partially 
the raw* when the latter is press<‘<l by the lower 
jaw. 

Soundpoat and Bridge. S<>metimf*s an 
otberwiiM* good fiddle may sound very dull 
in t<me owing to the wTong 
|M>sition of the Hound-fMist. 

Phis little cylinder inside the 
instrument, as has lieen ex- 
pUimd. supiMirts the bridge, 
and IS placiMl under its right 
fiMit. The middle of the left 
frmt of the bridge must stand 
exactly over the hasa-liar. the 
^tosition and breadth of which 
can lie dis<*overe<l h> a thin 
hooked wire lieing inserted 
through the / hole. A slight adjustment of 
the aoundpost. with what is called a sound- 
post setter, may greatly improve the ioim*. 

Or perhaps the reason of the dulness is iMH-auM* 
the htidge is too high. The outline of the lop 
of the hndge is regulated hj» the arching of the 
belly. It alwa^'s slopes more over th<* E string 
than over the one covered with wire, so as to 
enal»le the Utter to be more easily lM»wed- 'Fhe 


hack «lge of the fw*t of fhe bridge should be tn a 
line with the inner notches of the / holes. 

Tuaittf. Each of the four strings of the 
violin has a differtmi gauge The thickest of 
the four IS the D. although that does imt give the 
hmt*st sound. The Imss string, living artifieally 
weighted with wire, is only 
a little thicker than the A, 
or Hivond string tVipper- 
fMivercii strings an* hnia ex- 
|M*iisive than tlu»w* with 
silver. Their tom* is often 
us giHid, hut their Hurfai*e is 
more apt to cornHit*. When 
a gut string is put on the 
t<»n«‘ is sonit'tiiiit*s false. 
This may Is* due to an error 
in the make, nr to tlu* fact 
that the string has |M’t’isheHl. 
A dull or sfiottiKl ap|M*ar- 
ame indicateN the latter 
"onilifion. tliNid strings an^ 
pule yell(»w, trans|iarefit. 
and glossy. In any ease a false string is worth- 
li'ss. To keep span strings in gissl condition, 
eneloHi* them in an air tight bnv writp|MHl in 
nii-hiik. .Mways buy tin* Is-st t|uality of string* 
.XvokI ’* H»TilM*lh*,“ ni silk st rings ; they an* 
liable to fray, and their snuiid is generally 
umli*sirab|e. 

Tune the seroud si ling In M4*roiltl S|aiee. 
tieble clef — by a tuiiing-fnrk or piano. If a 

{ liano is una\ .lihible, set- » f fnur pitch pi|M*H (‘uii 
M*obtaine<l fnr a small sum. If loo low in sound, 
iMTcw the string up griidiiallv. It may break 
if the tension is inerens<*d Kiidtlenly. or the string 
is wound tini far. Wlien turning the jM*g and 
twanging the string, watch the bridge. If the 
string pulls it forward, release the strain slightly, 
or the hndge may fall and break 

Tune the third string tn D. a |H*rfi»«t fifth 

Ih'Iow a, and the fnuilh string to (i. a iMThs*! 
fifth Im'Iow' D l,astly. tune th** first string fo K, 
H |H*rfeet fifth aUive th** A *>f the second string. 
If it do(*s not sound Mat enough, n pn’ssure of 
the thumh along the string should sufiiee to 
stretch it t*» th** lower pit«h willuuil further 
sen-wing. If the |H*ga are 

i(M*s4< ami th**v run flown, 

t’halk Will make them hf»ld 

Itetli-r. I'liese four strings give 
the natural, or “ 
of the \toiin. 

Attitude. The first fx 
iTcisi* is to learn f»> Uiw fhe 
four fijM’ii nfites firo|M riy. To 

df* this, the Isiginnf'r iiiiist hf»ld 
hlniM-if and his violin eorreefly. 
He Will 1m* seen at his l*est -- 
ns well iis at his wont — when he plays standing. 
Hfdd the IsMfy eri-et. Keep the feel slightly 
afMart. Throw the weight on the left fo<»t. .\\oid 
assuming any |»osition w'ht<*h is iinnaiural. 
Nothing looks worsi* than a fiddler whfi s1oo|*s, 
stieks out his eibfiws, or W*ts his instrument 
dn»op in front whilst he s<*ra)«es fin it limply. 

Left Hend, Hold the viedin by«its neek 
with fhe left hand. Lay (he fAibend of the 
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3. KEKfiNii THE WRisT laiWN 



bmlrutiiMit upon th^* lf<ft coUftr'iNnw!. Adviitic« 
the ieh nbntildiT »iightly to receive the violin. 
Incline the heed to the left : plaoe the chin on 
the chin reet to the left of the tiutpieee. The 
grip lictween chin and collar-bone ahould be 
aufticient to hold the \*iolin horizontally without 
anaiatance of the left hand [2]. 

It in lietier at Hritt to incline the fiddle a tride 
tip rather titan downunrdti. Although the axia 
Of the violin from the tail pin to the acrijll ahould 



4 flow To llOt.t) TItK NOW 

Im* k*‘pt level, in order to i*nab}e 
the fourth at ring to Iw* Imwi^l 
eiiaily, rant the liody of the in 
atnimerit ohliqtiely to the right. 
I’lttri- the left Imn^ on the n«*c‘k, 
with the thiinih t<i the left and th<* finger-* 
over the atringn |K> not Id the nixk drop 
into the holli»w' of the thiinih. Inaleud. regard 
the thiimh and firat ringer hh a two pronged fork. 
Whatever pr»‘aHure m niH'eaaary ahtuild la* 
1a*tw«*t*n the Iml! of tilt* tliuillli find the ar-eonfl 
joint of the lira! linger -■ half way up the lirong. 
At the laine of the fork, the player iiiiiat kwp ii 
fr«M' apaee, mo that day fight " may ahow 
iH’taeeri the two digitf* iS] 

'fhe ohjtH’t of lhi« rule in to kei’p down the 
wriat UM ve^tM•l^^^ an ]»<w#*ili|e. well under the 
tiei'k. M> that, later. the hand ia ahifttd up 

the fingerhiartl for playing high nottn, it may 
mo%*e freidy and unifortnly The tendetiey id 
the la^ginner u to let the wriMt advnnre to Mttp- 
|N)rt the riei'k TIum im n hail hnhit, and nitiat 
NVoidtHl 'I’he inatruiiieui hhotild not reiiuin* any 
Wlch ttaaiKtanee if held |iro|»erlv hy the ehiii. 
^lie thutiih Mcta aa a rent rather than a viee wiien 
in contaet with the ni'l'k. 

Ihnid the ellmw to the right, well under the 
rentn* of the iiiatruineiit, without leaning it 
agaiiiat the player <* lM>ily. It eonatitutiw a zig- 
zag hrackei, which ahould W fre<« to awing 
laterally, Paganini, the gn^ati^t <d fiddlera, 
crooked hia e!lK>w iu aueh a way that 
it eame out at the right aide of hia 
inatruiuent Put he wna a phenome 
non. In vudm plaMiig, the taiaition 
ahould la* aa graceful aa fauiHilile. If 


aa graceful aa fauiHili 

goiHl tone ia to rt'ault, the tingen* niuat la* able 
to move fn^ely and inde}wndentiy. Thia ia 
only }>oaaible whvn Uie fiddle la held firmly, 
and at the aame time with a I'crtain ati'tdy 
dexilulity. 

Rifbt Hand. Having roaimnl the Itow' 
thiiroughlv from tip to nut. take it up with the 
right hand |41 l*iac*e the thumb in the hollow- 
in fr\mt of the nut. or w'rew-ahde. Rent the 
lirat. mHmd. and thinl fingera on the l»ack of the 
atiek, jaiinting them to the aerew end much in 
tlie manner that one hold* a pim. Tlie place of 
the time huger la at the end of the aiik wrapp^ 
round the aliek, w hich gi vea it a good hold. The 
fingeia alkould not touch the hair. While the 
hmt linger i*oiMtti|)aaaea the atiek. pmamre 
between the aet^md linger and thumb mainly 


a 


oontroli the bow mot^emenU. If it ia i 
to keep the jointa on the left fingers well up ovw 
the atringa. it ia emiallv deatrable that the ri^t 
wriat ahoukl be held high, while the fingers, point* 
ing down, are kept cloie together on the stick of 
thediow . r>o not proiect the right elbow ; hold 
it cloae to the side. 

Exorcioo on Open Notoo. Plaee the 

tip of the bDw on the first string midway betwreen 
the bridge and the end of the fingerboaid. Prcaa 
the tip on the string. Play the open note 
— K, keeping the body steady. Push the whole 
length of the how slow ly upw'ards acroaa the 
string. Instead of trying to crush the tone 
out of the string hy means of downward 
weight, cultivate a lateral pressure. Pass the 
lw»w' along firmly, with its stick inclined 
soniew'Unt to the right, as if rutting the string 
ci|ujil}y with a aliarp knife. What is wanted 
is not v'pfiieal, Imt an even sidelong weight. 
To get this, keep the l»ow parallel writh the 
bridge and at right angles to the strings until 
the nut is reaehetl [6|. Aa the liow- ascenda. 
curve the w rist gradually mort* and more ; make 
the WTisi movement artistieallv- H the lieginner 
has a chance of seeing Ijidy kalk* play, he will 
understand how' lieaiiiifully this can la* done, 
'riie action ahould U* light lather than heavy' ; 
but whilst supple, there shouid la* no display of 
weakness. As slowly, draw down the Uiw' until 
the tip again reacht's the string. Throughout 
each DOW’ movement, the stroke should w of 
equal length and equal duration. Do not be 
dts(*oiirag(*d if the effivt is rough and squeaky ; 
the eoameiiese will diminish with practice on the 
U'gintier Is^aring in mind to try always to cut 
the string figuratively by the aharpmws of the 
Ik»w. 

Having trit*d the K string, take the A. Simple 
as it may s««em, to hold lioth the instrument and 
Im»w eoiTfM-tly' requires as much sidf -discipline as 
bidding a riHe in order to shiKit profiorly. As 
the A string is higher than the K, liegin with the 
nut of the how slightly elevated, (compared with 
its {msition on the first string- Ik) not be satis- 
fie<l until the note is product steadilv without 
touching the other strings, 'fhen take 
the I) string, raising the right elbow a 
little : lastly, go 
to the ^G. The 

elliow is now 

mon^ elevated : 
take rare not to 


5. BOW-H.%lR AND BBIDOC ' 
PARAtXBI. 


advance or draw it back, or the bowing will 
n«d lie straight. In playing the fourth 
string aliu). lie careful not to let the wire 
hurt on the fingerboard. In some fiddlee, 
when* the covered string ehattem chronically 
under pressure of the l»ow, the defect has beeti 
cured by a slight hollowing of the fingerboard 
At its w ider end. so as to give inciessed space 
for the vibrations, 

Re|ieat the foregoing exefvase quicker, bowing 
four stmkes to each string. A flute plo^. Bhen 
he practises, cannot count aloud. Make use of 
the advantage which the violinist has in Ibis 
respect. Imagine that the beginner is a recruit 
on parade, and is Wing drilled by numbem On 



thr w<>rd |mim tlie bow up it« full length ; 

«Hfi ** two.” bring it dovm firmly ; on " thrw.’* 
fuum it up again : and on ’* four.” bring it lioMn. 
\V it bout break, continue the motion on the A. 
|). and fi f«tring«. After four more Ktroki^^ on 
tlie (J. return to the D. the A. and finish up on 
the E. Still (*otinting. next prcnM^t^d to b>ap from 
one ,op*n Hiring to another, and then play twi» 
• ♦jjf-n not4*f» at one time, thini ; 


A Doan bow. V I'p |»ow. 



Stopping. Hithert<t. the left tinkers have 
Uf'n clear of the atringH. The la*ginner uill nou 
l»egin stopping the noten. HeineiiiUT. whilst 
doing H*). to kwp the left wriht down and g«f 
daylight l>etw«*4*n the thumb and the l»as“ of the 
first finger. lYaetiae tht*iM‘ preliminary exereiM*s 
in front of a liKiking ghiHS. ho as to eontra< t m* 
bad habits as regards ]>osition S«^< that the 
sToll of the violin is kept wi‘11 up. that the bow 
d«KS not sway from sole to bide, but pasb4H 
|>arallel with the bridge, iiihI (hat tin* ino\ eineiitH 
of the arm and ImkIv are not jerked, but are 
made easily 

Now pr»*Ks down the flesh v dp of the first 
finger on the first string tightly, near ih*- nut of 
the fingerUiard. S4» as to form a half tone, F. 
al*ove the <*|H*n not<‘ K, When the finger gias 
down, the violin must 1 h> kept still, and the i»all 
of the thumb will resist the pn-ssure ( oujit 
three, (in tlie wt»rd ‘one,’ l»ow tlie F evenly 
and clearly ; on ’* two. * take otT the first finger. 
With the <h»wn Isiw. play the ojwn F. As the 
stop|K'd ni>te was lt»Hs t'leur than the open note, 
try the F again with the uji Imw, pressing (he 
finger well down. ( 'ontinue on the Nsoml string, 
(in this, put <lown the H**eond fing<’r ; it should 
pnaluce ( a third alnive the ojs n note A. 
Count thre«*. (in the word "one.' play flu* 
(’ ; on " two.” the o|k‘Ii A ; .ui " three, m.ik«* 
the (■ sound Is-tter than it <lid Is for*-. (tef if 
wi*il m tune. I*nH-ee<l t4» the fhird string. ( >ii 
this, put down the third finger to piotlure (i. 
a fourth aUoe the o|M*n li. A- th<- ilord ting* i 


is wTAk. prew with rmpliAsis. I'ount as bi'ftirr, 
S'umI with llic up bow tbr stop|ird note (i. with 
file titiwn bow the optm 1), retwAting the up'bow 
in ordt'f t4)» do lirtter than U'fon\ 

Advanc«* t » the fourth string, (in this, put 
diiwn the little finger to stop 1). a fifth aUivethe 
open (i. .Mthough the fourth tinger is the 
siualh'st memUu' of the hand, it is im|M>rtant to 
the violinist ; U-iug tht* smallest, it sluuild 
ns'eivi* siHs ial Htteiititm. Ket'ping the midget 
down firmly, on the w<»nl “one,” sound the |) 
with An up-U»w ; on " two,” raise the litth' 
linger and play the o|s*n (i : on " three.” refsmt 
the up Itow. getting a U'tt^T n*sult. Try the (J 
string exereise again ; tlnui go Uu k to tlie thini 
string : put dt»wn fhe fourth finger w ith that alwi, 
and Ht<ip A, a fifth alsive the ojHii |i. PrtKMH’d 
to the stHHmd string ; put down the third tinger. 
sfuindiiig l>. A fourth alxive the o|Nm 

laistly. put <lowti the sts'oiul fitiger on tlie first 
string, stopping (i, a fhirtl alsixi* flu* o|H*n F. To 
make the motions eveti. it is ad\ isabh* t<» pra4’tiw* 
with a Hit tronoiiu'. as drummers do in (he .\rniy. 
If a met rtmonie is no! axatlable. ri'gulate the 
strokes 4 »f tin* bow* to so many tu-ks of the chiek. 
.\v4M<l iM'ating tune with (be fo<»t, and do no* 
swav (be ImkIv. 

We have laid stress on (be ilesir 
ability of the student drilling himself by 
nuiiils*rs. From the ohm*! bf‘ should anpreciate 
th«* \alue of playing in lime. Kc sbouul realise 
that lach bar in (‘ommon Time is tnarkisl by 
four eipiidistatd lieats. However long or short 
various notes or passages playtHl within one bar 
may Is*, the four 1 s*h*s should pulsate an regularly 
as the heart. .Many aina'eiirs who tak*' up the 
fiddle as a pastime fail to eultiya*e this feeling. 
'File res ill IS that they may gam eonsiilerable 
fac ility ill playing, lujt are a.s useless in au 
4»rehesfra as a en ihan xxho takes a place among 
a ImmIv of Mildiers auil cauiio* march in step. 
He throws tlo' others out To emphasiN* the 
fir**! Is at of the bar, it is the rule to play if with 
ill*' down bow. the down stroke Isung shgliily 
h« axier than tin* upstroke Isca ih»- of the iir 
Hiie;ic«- of gravity For tha* reason, to make 
thi- Ih»w log tMp'al. the player iifico;»si>iously gives 
a *ligb* exua pr* sH m witli tin- t.p ls»w. 



Group 16 

HOUSEKEEPING 

12 

■watetittWMl IfuM Wtt>i 


COOKERY RECIPES 

H<m to Prepare vmrioits VefeUbtet : CooMower ao Grmtm, Curried 
ICttihroofiie, Aspara^ot with Vimtp’ette Sauce, Vegetable Scallopa, etc. 


VEGETABLES 
Bollod PoUtoea 

fotutiim, nail, walrr. 

Molhod. < ’luKMMi* of al[>fjut untfortn 

NIKI?, whcti fiofiHtblf*. Wanh and piH t)H*m thinly. 
Uying ihtiin in I'old waU*f aa y<»u do i»o. Put 
llicnn in a Miuiti^fian %»ith f•nough rokl woU^ lo 
t'ov’vr tlwm, tuld two Urtuiftottofulu of hhU to 
iwcdt quart of wator and Ift ilirm IkiiI gmtiv til) 
lhi*y oan lir oaaily with a akraiT, TIm*!! 

dram of! iht* wutor. put tin* |Nin tia**k on tlw 
►love, ahakc it alxMit ot^raMionally until the 
|aitat<aw ar?' dry and tloiirv. Nrw |M>tat4M>a 
ahould la* put in a t>an of liNiilin^ water, and 
lamidr the aalt ahould la* a<)de<l a apri^j nr two 
of mint. 

Boiled Cabbage 

iMonaoiKaTa. TIh’ »iiiO'r, wait and iMMla. 

Method. Trim of! the Ihirkeat atalka and 
lay the k'av<«a tn a |»Hn of atron^ aaltwl water, 
to draw' out the iniuMta. Neit waah them 
earefullv under the tap, put them in a |Nm of 
faat iMiditijf water t4t whieh htui added one 

lahkw|HK>iiful of Halt ami a piiu'li <»f amia to 
(«aeh ffuart of water tkiil them fuMi with the 
lid off the |ian tdl the atalkM an tender, then 
drain tlwun through n eolaiider, with the eH' 
ivption <»f ItruHHelN Mproutn, preoH tliein well. 

iVan. Krenrh iN'aitN, HruMeUt Hproutn. Havoyn, 
or hriK’mdi an* prm’tieally <HHiked in the wiine 
way, but for (a'an aild a aprig of mint ami a 
lump of Hugnr. 

Cauliflower au Gratin 

t NUMKOir NTw, rniiiittoMrr. hulf an ounce of 

tiour, ono oiiiit'o (»f nnr uttd m Imif gitU <*( 

iiitlk, ««fo ountn*A o| grnteit rarin<'«e«i» 

(«r|f|tor. aiut A <ttt«t of iMiOiteg. tiroun«'<l rnuitlM. 

Method. Take the eauliHower. rut olT 
the Ntalk and trim off ail except rJiout four or 
Hre grmi l(*ave«. Put the rmilitlower to muik m 
cold aalt water. }h»il till it im tender, hut not 
broken in boiling nail water. It w ill take nlunit 
twenty t<» thirty minutea at'eordiiig to the J ite. 
Keep It well Hkininie<l Lift it luit eandully, and 
well drain off the water. Put it on a hot dinli and 
aqu<*e»c it lightly ti^et her w ith thehancU and a 
elean cloth. Iliia oompivaai'ii it and unproven t he 
aha|ie. Tlie aauee ahould be made while the 
vegetable ia )»eiiig boiled. Melt the butter in a 
Ntew'pan. atir in the flour amoothly. add the 
milk, and atir over the Are till it boila and 
tbiekeiia. ^HVlaon well, and mi* in «>ne half of 
the ebeeae. !*our the oaiire all over the eauli- 
floww ; It ohcHild U* thick enough to well rovi'f 
it, 8prinkle the remainder of the cheeoe and a 
few downed enimba on tbe top. I^^t it in a 
quirk oven till therbeeae ia )>rowne<t or ute 
a RalamaiKler. 8erve very hot. 


Jeniaalem artichokea, vegetable marrow, 
frelety . oea-kale, ran all be treated in thin way. 

Tommtooo m l» Savor 

|N(«H»:i*ir:sTA. Hoi UuiiaOte**. (<iur t»l»lei«|VKinful« 
of eh<,»p|»ccl rokl veal, two tAkl«H*|KM»nful* of choppeil 
liaitt. ooe leai*|HH*nful of ctiop|H^ parMley, Aolt and 
|V'|»|>er, lour t«bte«|HionfMlH *»f in»yonri«i»e nance. 

Mothckl. 'file tomatoea ahimld be firm but 
rifjf;. f'ut out the centre piece at the etalk end : 
then carefully take out oonie of the pulp, leaving 
a hollow in whkb to put the atufliiig. Mix to- 
gether tbe chopped veal, ham. and pamlev ; 
M*aMm it carefully, odd cmough mayonnaiar 
NAiire to well moiaten the mixture, and fill the 
tomatoea with it. Phe^*e each tomato 'on a 
neat K* cut pierv of frierl bread. Cfomiah them 
with a little iettui'c, and oerve them an cold to* 
{MiHMihle. 

Curried Muahrooma 

]N«iHi;i>iFSTn. One dozen large niUMlirooma. one 
ounrr of dripping, one onion, three tettii|HH>nfulM of 
I’urrv powder. «*i»e teH»|>o(»nful of l•tlrry paate, one 
teMMpiMitdul of Hour, one pint of Httx'k, a little ietrioii 
JUM-r. 

Method. Pe<*l lind carefully examine the 
muahnKiniii. Melt flic dripping in a pan, petd 
and aliee the onion, and fry it a {lale brown ; 
then put in the ctirrv fMiwdcr. fiaate. and flour. 
lx*t theiu* fry gently for u few* mintitea, then pour 
in the Htta k ami Mir over the fire till the aauee 
lioila ; fwoHon it (*arefiilly. Next put in the 
inuahrfomv. and let them aimmer very gnntly 
for alKuit half an hour, or till they fetd 
tender. Put them in a hot diah. and arrange a 
liorder of nicely -l>oih*d rice round. About four 
oiiticea of rk'e ahould be thrown into a pan of faat 
lioiling Halted water, and lH>ih*d till tender ; it 
ahould then be drained off, well waabed under the 
cold water tap to oeparate the grains, and 
dried in the oven. 

Celory Fritters 

IsuHKOiiLNTft. Thrw* ItcatlH iif cMcry. » nuarter of 
a |M«uti(l of flour. A (piarter of a tcaM|itKtnfui of oatt, 
A (|UArtcr of a pint of Vr|iul water, one tahleapoonful 
of iii*>ltc4{ dripping. Ilif* whit«« of two e{{gi«. 

Method* S ie vet he Halt and flour into a baain, 
Mir into it amoothly the dripping and water. 
Iteat the whit<*H of es^to av*ery Miff froth, then 
odd them very lightly to the l*atler. Wash the 
1‘elery, cut oft the out aide Micka. cut the whit© 
Mwka into pie<'ce about (our tnehee long, (..et 
them t'ook gently in a pan of hot. Halted water 
till they are jiiat iendtw. Then drain them, and 
dry them gently with a cloth. Have ready a pan 
of deep frying fat, drop a stick of celery into the 
flatter, thini into the fiying (at. and fry it a 
pit'tty brown ; drain it well on paper. When all 
are fried, pile them up in a hot vegetable dish. 

Salsify may be treated in tbe same way. 
Brussels sprouts are very good dipped in batt^ 
and frkd. 



Aftparmciui wHh Viiiaifp#tle Smucm 

IsGKEDiKVTi. A humlW* of liMfwrainiA fhn'*' inhl**. 
itfioonfttiit of Miad oi). nno tiil>toA)H>t»uful «>( l■llrr«f^on 
vtnopar. half a t4>aK(HM>nful of chiii Miifgar. imo 
MMamfiil of clH>pptHl tarrA|»(tn, onr toHa|>o<Mifiil «if 
chervil. Miit ami |»e|»|»er. 

Method, Trim. 'naKh and lightly Hrrapv 
the aaparagtiH, cutting the Ktickii tne fsariie 
length. Tie it in small bundles, put them in a 
l»an of boiling Halted water, and boil them 
gently until they are tender. Then lift them 
out carefully, drain them well, and arrangi* the 
heada neatly on a alice of hot buttered toa<it. 
Put all the other ingredienta into a Uvdn and 
mix them well together. Seaaon thin namv ciire- 
fullv, |»our it into a Kaiiee-lioat, and H«*n,e it 
with the aH)aragUH 

Stuffed Veietmble Marrow 

Inorepienth. One Mmali in«n*m. two ouiu-*'h ttf 
hrfadi'nnnh*. two l•ltn<'Cl4 of l*utt«*r «*r flnnlitHl f»t. 
four oiinroM «tf r<iM f»r jxiullrv. two 

of jmmlfv. onv tc«mKnniftil of 4'iio|t}MHi 

«lt«]iol, <I|M* tVHJtptKlIlfui of »*l| 0 |>|» 0 <| fill\4*4i licrh»«. 
l«o tr>aMp<H>iiful<i t«f wlul*' mon'o or milk, oiu' 

Method. the inarrou. and cut it in 

half lengthways. S<Tap<* out all the iM*e<iH and 
Hoft, \t<K)]ly part, t'hop the meat finely, mix 
with it the parnlev, Hliallof, herliH. cninihM. 
Hi^oning. and melt id butter, and then In^at 
the egg and add it also. If the mixture ae^'inn 
<irv, add the nauce, hut it may not Iw nwwHary. 
Fill each half of the marrow with thin mixture. 
Put the halvcH together, ami tie them in phwe 
with a piece of broad tap<*. then wrap it up in a 
pkH*e <»f huttend pajM*r. Put the nian'ow in a 
Haiicepan with water to come about three- 
(piarteiw iip the marrow. I^-tt it hoil gently till 
It fwln tender when pien td hy a skewer. It will 
pr<d)ahly fake half an hour. Pla'^e it on a hot 
dish and mtvc with it toiiiat<i nr hrown sauce. 

C’m'iimlKTH arc excellent done in thin way. 

Braised Carrots 

In«.bki*ii;nt«», Two I>uii<II(‘m «.f \oijiij» larroin, 
two itf butter, on** |iitit of brown xt^wk. 

Method. and trim the carrot h. put 

them in a saucefian with cold water and a pim h 
of salt. Bring the water to the boil, then strain 
if off and dry the carrots. .Melt the butter in a 
Haijcepan. put in the < arrots. and fry them a nice 
golden hrown. Then a<ld a <piart»*r t»f the -*l<K’k, 
put a pie< e of huttend [wijH'r t»\er the then 
the lid, and let them braini' hIowIv at the side 
of the tire for an hour or more. .As the stm-k 
l>e<‘onH'S less, aild more until you have uMd the 
pint. When the carrotM are done, the gravy 
should l<H>k nice and thk k. like gUxe. Put the 
earrota in a hot dish, and pour the gravy over. 
It should first h<* nkfly M»asone<i, and if it 
sc*emH too him. add a little more ntot'k to it. 

Vogotablo Scallops 

lv«.Rri»i»;NT'-. Four SpanisH oiihui*. «*ne imuml of 
t4'imio>*"s. two ouiuf's of butter, bniwiied criitnljw, 
suit ami itritfirr. 


NOUMKttPIWa 

Method. Thickly butter ittime ttcallop Rhella, 
either the natural ones, or tIuMe of tin or fire- 
proof ware. Sprinkle them thickly with bread- 
cnimltH. Boil the onions till soft, then out them 
in thin slices ; slwc the tomattn^s as well. In eat^h 
shell put a layer of onions, then one of tomatoes, 
aiiotherof cnimliH with advist of salt and pepper, 
and so on t ill the shellK are full. They shtttmi lx* 
slightly hea|Hd up w ith the last layer of eriimhs. 
Put a few tiny hits of butter hi»re lUtcl there ou 
eaeh. Bake them in a nuderate t>ven till they 
are a nice hrown and hot through. They will 
prolialily take a (piarter of an hour. (>nions 
alone, or vegetable marrow make exeelleiit 
Kcallo^is. 

Spinsch s Is Csrlton 

I V«.R».I»IEVTS. Tw«» pittltul* I*f Mpiiuu’ll. cue 
|n*uii«l itf iwtt ointt'<-<4 lU luiMer, om* ]uul 

<*f toliiltfii HHIU'**. IWi' cillice** of ill'ipfUll^. 

Method. Wash and )hm' 1 the potatiM^s. then 
cut them in halvi's length ways. Put them on a 
baking tin with two ounces of h(M*f dripping ; 
put them in the oven, and hake them till they 
are soft and nicely hrowtu'd. Wash iitul piek 
the Hpina(‘h very caiefiilty ; it should 1 m* 
wisshid in s<*ve ral waters, otherwise it will 1 m' 
gritty. Put it in a large satiecpan, with half a 
pint t»f boiling water, a tahlespiMUiiul of salt, and 
a tiny pif*ee of soda. Press it d»»wn wi'll with a 
wcMulen spoon, and let it hoil fast, stirring it 
often to prevent it sticking. 1.4*t it cook till it is 
soft, then drain it in a c'olander. pressing it well. 
Next either rub it through a sieve or eimp it very 
finely. Melt the butter in a stew pan. put in the 
H|uiia<'h and salt and )M*pper !<» taste, make it 
t hortuighiy hot , t hen arrange it in a In'cI dow n t he 
< entre of a hot dish. .Vrrange I In- hakf^l jMitaliws 
in a line down the muldle. the pieces overlapping 
one another. Pour file tiuuafo sauce round. For 
the rfH*i|M*, see iimier Siiw ks 

Jerusalem ArtichoKee a la Creme 

Tw'> |m*uim 1«* or }•'«•* •>( JrntwAteii} 
urt u liiik<“>. iitilk iiiul witO'i It) '-tiuHl |«rf>p(irt MifiN to 
#»«\fr iIm'Im. K‘'r tb•■S*ul<•'; ( luc f»f milk, out- 

-iiimII €'HrT«*t, <»u«’ St II k d r»'lf'rv. iui«' ifill of I’runiu, 
I'lic b«\ IchI. otic -lirtlli-t or ouioii. two ouii/'rs of 
butO-r, OIH- Hint a bslf Olllu#', o| ft"U», 1«'U 

l•••|■|l«•, Halt ttiul |n*|>j»»T to tast*'. 

Method. Cut the carrot, onion, and celery 
into dice. Put them in a saucepan with the 
milk. |M ti|H‘rrorns and hay leaf, and let them 
simmer for a few minutes. .Mix the Hour and 
butter together, strain in the milk, then stir 
over thf* tire fr>r almtit ten miriiites. Si'asrm 
it, add the (Team, and it is realty. Now prepare 
the artk hokes. Well wash ivnd fMM*l them, dry 
and cut them into neat. }x*ar like shape's. Put 
them into the pan <’ontaining the milk and 
water and a teaM|K»onful of Malt for ear'h utiart 
of lir|uid. and IkuI until <|uife tender for almut 
half an hour, 'rhen tlrain them, arrange I hern 
on a hot dish and fmwr over the natice. 
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mm ccimf' li* tlir (iltimiitr Him of all 
tlif Htudf'ftt ft rii(itMivotit>«. tilt' ftupn'im* 
aulijrK’t ot aicliittH'iurHl dntiKn. Ht* ofti'ii 
ankii nt Mlmt Htnijr In' may c’xpr'fl to Ih> hIiU' 
to »*t»rt <t««igntti|2 fi»r hiniM'lf. 
lliif. iw H itioHt im|forUnt mat- 
lor Ht' muHt attack it l»v T < 

Miffittm or he w ill waiitc miicn M 
tune and l»e dinluMirtcutHl by 

tunny humiliating failtin'w Hr ~ 

muMt lirgiit early, hut hr itiuxl not aim at 
^ fiahuM-a. nor even nt I'ottagoH. Hr 
•m’’ mu*t Ifcfjin w ith d('fiignin)( niiiitomicul 


luum fi 

I ^ 


YARD 


UWARY 



I* SECTION or a'<a>D 
rux»K. A» HIUm iNU 

wxn>i IN uesios 


[larta only and not 
wholes ; and these at 
^ fimt must be of the 

^ airopiost constnic- 

^ tional description. 

'' ^ Tlie bodies of ani- 

f maU have c'ertain 
members eommon b* 
all of them, eaeh 
iN'ArinE * certain re- 
latiiHfiMhip to the 
oihitr, aijch ns arms, 
hands, eyea. ears. 
Similarly, buildings 
have common parts 
— roftiDH, corridorh, 
will Ik, and windows. 
They vary in chwign. 
just OK the limbs of 
uniinalK do, but re- 
^ t>eal element. H eom- 

^ mon to all. Thm* 

^ntiiintii) elrmf'nta must be 

tackled aa “dewigna.” 
For inKtani'i', let uh Ktart with 
deKigning an ordinary and quite sim- 
ple wood floor and itn junction to 
the wall ( 1]. Put aMide all Ixioluiand 
draw'ingK dealing with the aiibjtxt. 
and set down the pniviftions. or what 
wduki. in the cane of an author. U* 
the information to lie embodied in 
a Kcntenct* he « inh^ to write, includ- 
ing the K|x'limg of the worda. Suppoat* 
the joiHU u» bc\ say, 9 in. by *2 in 
and I foot a|kart,' the Hoor* Imard 
II m. thick, the walla one brick 
and H half thick, the skirting 
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8 . FBOFOSID WESKETAV HAXX AND omCBS. WKSTMtNllTKR 
L«nchc«t«r A Btckar.im Archlt«eu 


for room above to be 1 1 in. aod the cornice for the mouldinK^ to the Hkiii 
room below to be 18 in. in girth, which meanM llie puriio«e of aiteii m 
that amoont in length of a flexible tape laid nhoded linen to the vy 

acroas the mould* p — ' — " — ■ 

ingi. to touch and ^ ^ 

tnmnde their entire* 

A Typical / V ow. 

D#nlgik. Then / Jk 

combine tbeae de- i f 
taila in your acaled ^ I 

•action aoroaa the \ xsA i 

floor and Tou have. < JL A iT 

tn a nrimitive way, ^ ,1^’ •' 

two itama of per- - ^ ^ * 

aoaal designing aa t abd M. two mroDEna iixuaTBATnro Tm nimmmfcn 
•oeh. Tbw are bbtwsbh ctiuty axd abtistic wtmmm iv DBsioa 


the moulding?* to the nkirtiiis find the cornhw. 
Ihe puriMwe of aueh mcmldingH in to give 
Hhoded linen to the eye to emobaaiiH^ or 
- - , Moften ec^iea or Ikw- 

^ ^ dm, or akeleton 

linen, nome linen to 
/ . nhow up ntrong or 

/ '*0^ ^ blach by being well 

( Jjk angular. 

IllCr / ** them tikriulitlg 

lightAT above or 
^ j 4^'^' below by curving 

A ll the aeetion of the 

mould. In the cane 
* of the nkirting the 

7aTBATnra Tm nmmamfcn moulding linen nng- 
nsTic Fmtwm in DtuuoM gent a tapering liac*k 


r,? 
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you probAbly elect to uee them iii the fanhioii 
of a core to aoften the traiwit from the vertical 
wall to the boriiontal ceiling, which b the method 
in general lue. But, in .jy - — , — 
time, you become (aa* J B / mi 

tidioua* about cmnioes f 
and their relative pro- 

portion* to of • ^ 

room, and lind many 

other waya of making a ^ 

oomice harmoiiiae with 

the character of the ^ 


In thb way yon attack 
all the anatoinioal mem- 
ben of a building, and 
it will be aecii you have 
befbce yon a laiye task 
which moat be done 
oo pcur re n Uy with other 
atndiec. From it yon 
wifi oome out eq ni p^ 
lor demyh^ oompleCe 
€ombinatiooa» and you 
wOl aee by H that the 
elavatioiii onMd be go- 
vetned by thaniMMiM 
a ee tio ii a not viee veial. 
aa anmy* at an aaity 
atage. aie Iwnptad to 
doL lha plaaa and aae- 
ttana inMMnt the ahale- 
taknad fihe etavalkam. 
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mid dhe elavaliana. ^^SSSSJl 
nrdoChii^ if an 
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artist designed an animal without n^feri'ai'e to 
itfi bonoa, a monatrriitity wcmkl result ; so a 
good plan is alwap ratialile of having good 
' n elevations evolved 

'"S:o«-Fl.n. Thn 
merita of a plan am 
iiidged by the extent U> 
which the |iosition of 
every detail meeta the 
i^<lRh«mettU of the 
people who are to in- 
liabU the dwelling. For 
inatance, a draw'ina • 
should lie on t^ 
^ i 'k I ^ sunny side of the house. 

its ooofii not too near 
.. the fireplace so as to 

jr ■ disturb those sitting 

liL II PHP^ round the fire, and a 

Ik II kitchen should have ita 

HR II windows looking north' 

9 Ub |l I wards. The range should 

m ' not he placed so that 

iMwg.afii Sk'sJi^Si.vs: 

SiiMiiii ^ ii etc. Ctarridom should 

■' not be wastofnl in 

length Of wind hi' 
I>i4a towtiy to room o^ 

geeo. The fnnetloos oi 
acAUBD cxMomion each member moat be 

gmapadbeteie tnrfaiito 
■Msttesasiifissfsnkh ^ p robfe m of 


Jkir 


» tai sastifls cf saM> 




in^i exoepi ■omeliiBeft Gotliic cliorchei, 
maatmittim, mad quaint hunBy b omm 
where the ebarm of myetery and 
eufpiieea daim ktgitimato pby. But 
tbaae, when wdl me. appe^ on paper 
aim to '*ooeiir'* in an obvioi^ natural 
way. All good plara look dmple when 
tb <7 are dcnO'-m atmple that the 
thinka them to adf-evickfit aa to require 
very little ingenuity to make ; but 
be aoon hnda out hie mietake when 
be trioi for bimeelf and eeea how 
neoeeaaiy ti ie for him to ** grow at it 
•lowly. 

A atrikmg eaampb* of eairomely diffi- 
euli planning, mlved in a maaieny and 
therefore apnarently aimple way, ia 
Meaara. Lancheeter A Kickardaa Wee* 
leyan Central Houae, recently won in a 
their union. Thk the atiident at brat generally competition [7 and S]. 



^ <;r 


ft. rvra or avoNR atfiij>ixu la mi rRinmvi aoin 


thinka h<» can do by aceking. in hooka and the 
ba^,*k numliem of the arohiteetural publioationa. 
a plan anawering the roquircmenta of the one 
he ia making. He then triea, by alight altera 
ttcina. to preaerve ita pointa yot hide ita origin. 
Tbia never C4Ui lie dune. For inatanoe, 2 and 
t ahow a country houae at Tamworth dealgned 
by Mcaara. Rolfe A Mat the wa. arcbiieota. Thti* 
plana are afimirably contrived to auit the aite 
and the requirementa of the client. Let Uu) 
atudent, with tracing paper eifioriment by 
moving the rooma atniut, not even dtaguiamg 

the original plan, and the whole will Ik* i : 

thrown mio Imd planning. 

Tliia ia altogeUier different fmm critic- 
ally analyaing the plana of uthera till 
tlu^y iKH^Hnc digeat^ in onc'a mind. 

Huch atudy ta very helpful ; but when 
one plana for oncaelf, one muat rely mlely 
on the degree of inventive yaiwer already 
attained 

A good method fur beginm^m ia to draw 
wjiarately to ac^ale each room required to 
lx> incorporated in tlie plan, then to out 
thcac out and uae them aa dominoea. 
moving them about till a likely combi- 
nation ia found. 

Tb# ProblwRi of Light. A building 
can get light on one or more of ita aidea 
aeeording to the rvairictioiia round the 
boundary of the atte. In Urge aUructum, 

•ttoh aa municipal huUdingi, oolkmea, etc., 
the amount ot avaiUhle light from the 
oulor boundarUa ia often not enough. 

So the eoaatage for light haa to be 
inoreaaad by vartoua aorta of winga. aa 
in 4 and 4. or by endoaed area oourta, 
aa in 6. or by oombittatkma of winga and 
count. In theae the problem U ao to 
work thlngi that the atnpa of rooma have 
aaqucmoe and are connmlad in groupe 
aocording to ihoir uaea; the eorridoii 
to them muat not he twUtad. but lead 
people diioeL in a eetf-avidoni manner, 
bom one pari of Om bnilding to another. 

Tim hooMMi hint planned are tboee whkh 
anyone oan pUtnre mentally on entavini 
t|Mm. TbU remark a ffiko to iB hnid* 
tidi 


(In a reUtively cramped site there had to bo 
fitted in featurca to meet several very oppoaita 
needM, yet the whole had to be treated with 
epacious dignity, the locatitm of each part being 
obvioiii and direct. It ia a plan for which no 
prooedenta could be conaulted ; unaanintcd 
mvention had to do it. 

Donlf nliif Elowntlonn. After fdana 
elevationa, and here wc come to deal with 
what is more generally called architecture by the 
outside public, though it is but one of its integral 
parts The student designs hia eUvations and 
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th munon o# nii our maiii at sum's 
•oaoou ckimmniimT 






M tai wMmptt fnnaMfy «iid 'm hi* eritmi 
mykig tiMjr «ie lagly aiMl luive bo **»tyle.** 
lekaoMdiwIuitlM texibooki mj ob 
B d ^ bo BU ly *’ iB dmkB, lad iMiioUy coBiidert 
ho hoi fidfified Ihoir woHiobb. He therefore 
Boanol poieeiee the le oB O B hi* oohieeeBieatt do 
Bot idoMe. 

For iinUBo e, he hao mm the tUtooieoi 
B T fod that a titflitaria]i ori^ aooouBts for 
▼ecythiog OTer ehaped by mao, and that abeo- 
ate htneee for its pmotaoal purpose nves tone. 
* style,’* and BMkes it beautiful This priaoiple 
is sound in germ but it is only a factor in w 
iquatkm. A modem steam-locomotive is a 
masterpiece of fitness, in every detail, for the 
motioal purposes attained, no amount of 
’easoning can make us think it is anything but 
S|^; aiA no one without an effort of s jpreme 
wml gymnastics, such as Rudysrd Kipling 
las achieved, can make poetrr out of its 
gnomy. Take a wooden rucider. design it with 
sraotioal common-sense, and you have 9. The 
:hing does not ^ve pleasure to look at, and i>i 
Mpecially offensive at the junction of the rudder 
rith the tiller, yet the junction is theoreticatly 
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oorrecl. Com- 
pare it with that 
of a Dutch rud- 
der [Iff], and it 
oannot stand 
the same theo- 
retioal lest, yet 
it p le a s e s and 
gives us a sense 
oi being suit- 
able. The fact 
IS that in 
•*thetics-““th * 
science of the 
beautiful" 

— there have to 
be compromises 
between the 
various ele- 
ments; and 
tlieii€» are many. 

Illogical 
shapes some- 
times please in art, and this is often clue to 
the fart that a silly oh^t perpetuated by one 
generation becomes lieautiful by the 
memorised associations conmn'ted 
with it gatht^red in the hearts of Uie 
next gc*m*ratioii. 

Another dogma in Uie books is : 
“ Copy Katiire in de.vign ; If you add. 
it must be ugl)r sliams and vulgart- 
tiea^it is as if vou * gilded tlu) 
^ lilv.“’ But man has instinctively, 

all through the stages of his ctvolii- 
tiem, universally shown no compkde 
love for the way Nature has de- 
nigtied him. He has always Imhui 
tillering to improve " it or hide 
his shape-— ashamed of it. 

Study of Anclofit StyloB. 
.\netent fashions do, sometimes, 
appcrnl to our wstlicaic feelings 
such as those of the Creeks and 
Romans, the Ksyptians and Moors, 
etc., when at their xentih ; and it 
is seen that mm. in seeking for what 
they thought beauty, stamped these 
experiments in a^mment ” with 
a unity of type* in race and iioriud 
— a unity which persisted in their 
dress, utensils, sod architecture. 
This unity is what is called a 
fashion, or manner, or style. 

The student, having rcviewi*d 
these styles, sod having s:*cn in all 
of them some features that look to 
him beautiful and others vagaries, 
is at ftmt impressed with a stremg 
desire to fatunf for hims:;lf a new 
stjdc which shall embody the 
choicest of all of them. But a style 
cBBiiot be invented.** 

The delusion was very rampant 
in England during a part of the 
last century, snd some of the re- 
sttltsat aboctloas sre to be seen to* 
dsy in Ike bu il din gs of 
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^ ^B^^ 3 PBBBBBBS 5 !SS SS ecrntroctiim m kl^tlm* Ito 

'VVPiP^ST c’Hgm goe« back to tlie time 

^Wg^l when primitiTe tribes first 

" - > i If ; 'V "y ^' ;..: ry built welled bourns [IS]. The 

y treniimattiig of e festmo from 

' i^i" * snother has 

°^W;^^.!llThi;^:3-^H^ iflik: H? JflTSU'SSr^i 

" — ^'1 *^P ! 1 ^ ^ ! i^lHH «>olomiii tatd eaUbletures of 

vf^lgt0 ^V>'^ i vr ' - J H ' I ' i i Roman stylu came Ibus 

I ir*r-*'-r^ V; l*k ^ ' "= * _■— ^^ 1 Jf|F f«>«n the Greek, and, during 

r jSil t t t * - — * - ^ — — * Sik ^ Gothic revival of last 

1 Wlf^'liliil ' <ffii ' i~i'' '• 'i “ '« «!'''« r*S though n>«»y of it, 

V u Af l" ll • . i ii^l lA jr* transmutations were immfuUy 

Him II 1 w-i*. .L ^ r ntw. many were lestWically 

■1 'j'! '.'.A'j’i! i It I 1 ! legitimate, such as that shown 

:--jr " , .ujMj p wiwiu.. w _ ^ 14 . 

^ ■ • ••• «*«» III, .■„»•• IT*,' ~ jijo, ityle id not bound by* 

■ ** " schedule of features, but is a 

^ m*t^rf^n«or.nirit. 

ir UAMPLI OF * wri-wno nmncmr n •• ctyl.** p^tie, „^Bend^ for be- 

A stj|rle is a thing of growth fostered by ginners studjrtng style is to take an old example, 
unanimity of sentiment in a community, and nr ruin, as a suggestion for a theme, and 
the definitions of what is lieautiful 
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have varied therewith. 

Having grasped what is meant by 
styles, and that there can be no such 
thing as the invention of a new otu^ 
the siudtmi must selet't a root style 
and work from it. l^et that niot style 
be that of the trend of his day, and 
let him put into it all the invention 
and individual character he has. 

CIamiIc RwMlMAikco. The 
mot style of tO'day hi Classic Renais- 
sance, which hat reached us l»y an 
evolution ripe with English associa- 
tions of our past ; and it has been 
wisely sakt that it is from our past 
that all beauty cornea, whilst that 
which is sprung cm us raw rum us 
and makes us disutlsfied. But keep- 
ing to a root st3de does not prevent 
the admission of ooitslruciional or 
other feaionw new to the style's origin, 
when these suimilate tympatheiioaUv 
with the mot style. It is to thV 
advantage of modem English Renais- 
sanew that this is being done in many 
directions. Consider, for instance, 
freedom in treating amhas and their 
architraves. Fig. It shows an arrad- 
ing which dkreipirtb tradition, but It 
oannot be said to Jar on c^assie leelinf 
or look tnoongntoua. Among landing 
muters of English nrohitoetuiw who 
am more and more abandoning the 
rigid letter of tradition while retting 
the esaenee of its spirit is Mr. W. D- 
Caifie, M.A., who hu obtained man 
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mUmm Hi violation h the i^t of iu 
\tm it^ hot not Hi fetter. Fig. li 
l e p ww B ti the iteiii it King'i Sehod 
Cuterbny. Ite e^ ii that idiioh eeine to 
irith the KormiM. iul erai derived 
fiMii the Ronaai. Fig. If ihom i free study 
erolyed from its spirit 
Before fesvii^ ^is subjeot it should be noted 
that arehitecti sometines, in sdversaly critfefe- 
inga design, sst it hse “no styfe.'* Strictly 
epesking, every building has a st^ or fashio^ 
however ob|eetionsbfe. What they mean by 
“ no styfe ” is that the result gives an effect 
lAioh (for laok of nearer words) may be said 
to be sterile and inoongruoos, as in IT 
Proportfoa* Another dilBculty the 
student meets with oonoemi the functions of 
proportkm. He reads about many arithmetical 
ratios in the dimensions of featuree, such as 
that the he^t of a window should be twice its 
width, and that a cornice should be a certain 
fraction of the height of the column beneath it, 
etc. He tries to drag these tigurings into all 
he does. Ihe result disapfioints him. The fact 
is that a feature which loob wdl proportioned 
in one position dou not necessarily do so in 
another. I’roportions must be harmonised srith 
their surroundings. A cornice, for instance, 
does not primarily claim a ratio to the diameter 
of the column beneath it, but to conditions 
above it. The cornice at the South Kensing- 
ton Museum [ 18 ] is below the ratio of the 
standard orders, W it is derived from a minor 
cornice, or string, brought from the side wings, 
and supports srohes in a way which, when 
seen associated with the whtw design, loob 
well poj^ioned. At the Bible Society's 
house in Queen Victoria Strrot there is what is 
technically a comice to the pilasters [If]. This 
is also art of orthodox ratio ; but the massive 
pilssteri cany the eye past it, op to the higher 
cornice, with an effect well proiiortioned. 

Flww Ordarn of Arcbltoeturo. The 
stwfy of what Is known as the Five Orders 
of Architecture is responsiUe for much over-use 
of arithmetical ratios. These orders are of 



If. THi niBU socim's Motni 

rAtiKW A Hfiii, ArrhitooU. A <if 


set publishod by Sir William Chambers in his 
treatise on architecture. Tiiey are called, re- 
spectively, Tuscan, Doric, Ionic. I'orinthian, sod 
Composite. The Doric, Ionic, and Corinthian 
belottged to Creek architecture ; the Romans 
transmuted them into tlieir own style, and in 
time the fifth grew into rxisti ncc. Tnvy became 
standardised to proportions liased on multiples 
and fractions of the lower diaroeUrr of the 


r d value in themselves u beautiful types to columns. Half the diameter is called a module, 

well studied, but not u dogmas, (m page and this is divided into tliirty e((ual parts, calhd 

fOK will be found reduced copies of the fine minutes. 

OMlMiied 



*TX> Acquire infoniiAtioii m ociii|Mur»tiv0lT «ai^ ; 
^ tc niAke uic of It, which U the real obj^t 
of kiiniiitg, t« extmnel^ dilBoult. Many ihinge, 
a« Landor telhi im, which were former^ knaum 
ai poiMiviti are now emphifed m drugs. *^Ferhapii 
if we ahould meet Shakeepeam/* says Kmemon. 
** we ahould not be couecioiia o^ any atcep 
inferiority ; no, but of a great equality --only 
that he poWMoaed a strange skill of using, of 
classifying, his facta, which we lacked.'* 

Crmmmltii the Mind. The brain absorbs 
information aa a sponge drinks water It is 
jiossible to fill the brain with knowledge and 
yet hnd it sodden, heavy, and useless. C^ty by 
refteotion upon the information we acquire can 
the mind make use of knowledge, and employ 
its facts for creative purposes. There w a 
dtmiion and an asstmtialion of the mind aa 
wml as of the body. 

In olden da^ meditation was regarded as a 
firiiicipal excreisc of the philosopbical life. The 
prophet wimt into the wilderness, the ethical 
teacher aat with folded hands and closed eyes. 
To he quiet was not then svnonymous with 
idleness. To-daV'-ss may w seen by the 
questions put beftNW young men in comfwtitive 
examinations - we prise a mass of iiiformatitm 
far beyond the power to make use of it. The 
soldier must give proof of knowledge of mathe- 
mstiiw and dead languagea, not of his capacity 
to lead a regiment or conduct a campaign. The 
civil servant must prove tliat lie has Hiuner by 
heart and historical dales by rote, not that he 
has pondered his knowledge and fitted himself 
for goveniment. 

It is a comimm remark that to meet a great 
man is to eneouitter disappointment. The great 
soldier proves to he sn uninteitating man ; the 
brilliant philosopher is a doll dog : the m^ty 
gnancier a commonplace bore. We miss in 
our heroea the daah, Uu^ vivacity, the forceful- 
neaa. and power which we have accustomed 
ounwlvea to think about in their connection. 


Tho Swo o o i o f tit Maw. Bui the man 

who aucceeds in hts work muat, ahnoat of 
neceasity, prove aocially unintemting. He can 
never hope to jposseas the flourish and aiumation, 
the high apinta and the glittering omamenla- 
lions of the mediocre person who stmts under 
the eanemy of heaven as gay and light-hearted 
aa a oodi^. His success has not been won 
bar sudden rushes and unreasoning intuitiuiis ; 
hiq evoriasUug eontributkins to the wmoufa and 
flkmea ol huamnity have not bean made by 
nnimlse and impromplQ. Bumm which has 
been obtained aueh amthoda aekkun atayu 
by humanity. 

%m 


Almcmt invariably the kaders of mankind are 
qtiiei and drab-coloured pemons in the brigbtneaa 
of Vanity Fair. Their auocees has been won by 
a continual process of reflection, a perpetual 
habit of meditation, a procem and a haoit which 
cause them at all momenta to be self -quest toning 
and self -answering. They have accustomed 
themselves to absorb the light of the sun, not 
to reflect the glitter of every rush and taper. 
Tell s great man some fact of which he is not 
aware, and instead of answering you with 
another fact greater than your own. or instead 
of rushing off to narrate his new-found knowledge 
to the world, he will ponder it, question it, aM 
in his own gradual fashion ao absorb it aa to 
render it uMtful and homogeneous with other 
fsets already stored for eternity in the treasury 
of hit mind. 

Many men had seen an apple fall to the 
ground, but it waa one man who deduced from 
that commonplace of human experience an 
eternal and universal law'. Many men had aeon 
the lid of a kettle dancing above the nreaaure 
of l)oiling water, but it was one man who built 
from the commonplace of life the steam-engine 
which has revoluticNiuied the world. 

Thw Hublt of Modltation. Accustom 
youiuelf to reflection, snd 3rou will almost 
assuredly be led on to creation* It waa because 
(liarlea Dickens had acquired the habit of 
meditating on everything be saw in boyhood 
that he was forced, delate an unlikely ea- 
vtnmmeni and an insufficient education, to 
create mom characters on the canvas of art 
than any other genius of imsgination. Many 
a man had walked the London streets at night, 
but it wraa only Dickens who so abaorbed and 
made his osnu the tragedy and the comedy of the 
town as to cteate in literature a faithful and 
eternal picture of the scene. 

The meditative man is iisnally the creative 
man. Inventors are silent men ; great geoends 
am sekkim loquactous ; captains of industry 
ate not often chatterboxes. To he always 
retailmg infbrmstion is not gmieimlly to be 
cmating .knowledge. 

There is an instinct of meditatkm which is 
one of the best mlts of the gods, and which is 
surely never to be teamed ; but the habit of 
lefleclion, we believe, is one that can be eulti- 
valed, and Ihefe are exercises to this end wbicii 
every nmn, whosoever his amhilioB, shoiild of a 
certainty And time in hie life to pmotme eoo- 
sekntioMy. If a amn would mmify mfof the 
experience of his lik, it is mcmmij for him to 
nequara In some mea s u re the habit of leflaetien ; 
hot if a man would succeed aa an arttsl, aa an 
Inventor* aa an aitifloer. as a tendisr* aa n 



or ai any of ihe fiekU of himm 
aeliTity^ H k Iwjmd all thin^i OMMottal to kirn 
tliai he poMcoe in conaUuit enfcigy Uie habit of 
meditatioii, 

Thm MmMt of RoflocHoii* IV common 
praotioe of giving a child a book^ and after a 
page or two has been read qoestloniim Its 
memorv thcooupon, is an iilastratkm m the 
signal fashion in which we are thrusting reflectioo 
oiit of em^yment. One of the best cxercisos 
for acqui]^ the habit of meditation is the 
method whi^ a wise governess employs with 
a child ; not questioning it as to details which 
its memory may or may not have remembered, 
but lather questioning it aa to the effect made 
upon its mind V the passage latel;^ under its 
i^naidmtioiL ^or while memory is of slow 
growth, the habit of reflection is instant with 
every hour in a child’s life. Watch a child, and 
you will perceive it reflecting on everything 
that enters the field of its vision ; tell it a 8toiy% 
and at every point, by a question or a look, it 
will inform you that each incident of your 
narrative haa set the machinery of its medita- 
tion in motion. It is natural to meditate 
and reflect ; it is only the insensate habit of 
(jamming with the details of information which, 
in the case of the multitude of school children, 
chokes, suffocates, and finally destroys this 
natural faculty. 

For the victim of this unscientific system of 
education, for the grown man who would fain 
recapture somethii^ of the power of this natural 
faculty, the path is by no means an easy one. 
He may even find it painful to think at all, for 
he will lie applying his will to a department of 
his mental equipment which has almost atro- 
fihied. Many men confess that it is irksome, 
that it irritates them, to think out a problem. 
In such cases it is necessary to begin at the 
Ijcginning of all reflection, to return honestly 
to the experience of a child, and cultivate the 
habit of wonder. 

The Stimulus of Woador. The earliest 

exercise of the brain in Nature’s process 
is wonderment. A child aooopis nothing with- 
out wondering bow it comes to he. That a 
watch should tell the time <k>es not interest it ; 
it wonders how the wheels go round. It wonders 
why the stars do not fall, why the waves do not 
flow over the land, why the flowers have a 
fragrance. Facts do not interost it ; the exist- 
eaee of the fact is always its wonder. In place, 
then, of accepting the daily facts of existence as 
a matter of course, the studeiit must learn to lei 
nothing esciM his wonderment. He must bewin 
with tV child’s mind, and wander in the fiekf of 
Nature. He will soon be astonished to find that 
hia easy-going ignbranoe baa dulled his senses so 
conqiM^ m to make the great liifylaad of 
Nature a stupid and u n s ug gestlve plam. life 
wiD beooam a keener pleaeure to him ; hk wits 
will wahHi hem their ehuaher ; be will be more 
and mme pniakd, but alwaja awxre and more 
daliihlad.. fikianvaanwiaeeepuyfa aaadiill 
and neeeaeitoae bA, exiatenee can ne ver atiam* 
lala IV oonatiuotive Imllka of tim iiiteilMenoa. 
Begin In wonder, and ynu hegm tn tluii£ 


Rnnnnffuli. IV aeeoad oxereiae iowa 
naturally out horn tV find. Dirootly n mind 
has begw to wonder about Natuns dtteoliy 
has perveived that life k a constant preacotment 
of mystery, it liecxMnes eager for an explanaiNm 
of its problems. *rhe mystery teases it into 
aeareh after reaaona. The least scliolarly of men, 
wheii once they have perceived intelligctitly a 

E ' 'em in Nature, be^Mue siudotits id know 
It k a healthy instinct that leads us to 
after reasons and explanations, and wo 
must be guided by it. Hie habit of consulting 
encyclopfcdias k one that loads infinitely farther 
than to the gratification of curioaity— it leads 
tV way to r^eciion, which k the Ixwtnning <if 
creation. A man who has found a pWauro m 
seeking fur explanations of all those tiho- 
nomena which stir hk wonderment is not likely 
to remain a seeker after facts ; he will proi^eed to 
a comparison of hk dkeoverieu with men of like 
taste ; lie will think about them, turn them 
over in ffis mind, read aliout them, talk about 
them. 

DlacuMloB, The valiieof eonvcusation with 
men of inteUigenoe k liardly to \w oxiq^terated. 
The spidien word k nioo^ impressive and 
suggestive than the written word ; the mind k 
more detached in conversation, is tnurt« ready 
to seixe upon a point, to apprehend an argu- 
ment, to petty ^ ive thi^ drift of a thesis Mon«- 
over, it can question sa it mies. and needs to skip 
no difficttit |iassaffe. In olden days, men leanicd 
their philosophy by word of mouth, and students 
were talked into pedagogmw. A good ronversa- 
tion k better than a treatises S^siet^h, it liiis 
been said, is the electricity of mi ton. He is a 
wise man who seeks a tsm tore with his iiitcllcwtual 
superiors, luid considers no day a good day in 
which ho has not enjoyed the felicities of con- 
versation. A mao diw’ovetw in conversation 
exactly bow much of tbi^ information he thinks 
be has acouired k really his own, has really beem 
apprehonoed, realiy gmaped and absorlmd. 
Without these constant discussions, no man can 
truthfully determine bow surely he is laying the 
foundations of hk knowledge. And convorsa- 
tion is not only a Uxt of our studies, it is a tonic 
to our energies. It inspires us with fresh reltsli 
for the intmlectual life, snd liresthes into our 
spirit the quickaoing impulse of spiritual 
curiosity. 

rrivBcy. FimOly, wo come to the environ- 
ment necessary for tV exemke of the faculty of 
reflection. It k now impossible fur a man to go 
into tV wilderness. We esnnot commonly 
h>Uow even Thoresu into the woods, who went 
there ” to live (kdiberstely, to front only the 
essential facts of life, and see tf I coold not karti 
what it had to teach, and not, when I came to 
die, discover that 1 had not lived.** 

even more necessary thap In older and 
quieter periods k now iV opportunity for reflec- 
tioii. TV wke student will set apart a certain 
time tn hk day whso V may escape the oooU^ion 
of our ntshing age and be afooe with hk mmd. 
He will iiiskt upon giving bimself an intellectaal 
arfl-examinalkm aa severe and earnest as the 
spritiial setf'Oxaadnation cojoined by leligkm. 



Kol bow bo tfUodii with Oodf not bow bit mil 
growB m rtlfttkio to tpiriloal loolitv ; bot bow 
mocb bo boiifittl9 bnowt of tbo world oboot bin, 
how tnitbiitfl^ bo boo undenlood bit imliiigi 
Olid bit ooiiTovtfttkMitt ond bow Itr bo it odvoiie- 
iiigattiiUMitorof liitoB»^« It it tbo osporienoo 
of im Ibot pBofottod loiootioii it dUbeolt in on 
inTOontnooi whore dioUmoiioooitttyottt^ Tbo 
mrofott of ohtnbort it noootttiy, ond oven there 
the tnoieiii btbit of okwed eyet mty bo found • 
neoott H y. Few poo|de reutte, Dorbm* how 
birdotbing it ttiopufiiietttiiipleuneol tboosbi 
witbotti bfoibing twoy into t bttiidrod timktM 
dirootiont. U roquiret oontidiwtble conceoirt- 
lion of the wiU*powor« owen in pbcot of the 
gretUoi tolilodo, to follow ttotaily tod ooo- 
tecmiivMy the tbraod of t tingle thought. Only 
with difmity will the tiodeni loom to to oondoot 
bit telf*extmitt*tion tboi hit rellertiont ore un- 
ditirtctod by rtluehNoi tod wondering thooghtiL 
blonUigne once determined, **toUtArily tnd 
quietly,'* to wetr out the remtinderof bit life ; 
hut he found thtt bit tpirti worred tgointi thit 
•eejtition. begetting in bit mind '^ebimertet 
tnd ftniittietll monttert, to orderlette, tod 
wtiboui tny mtton. one huddling upon tnoUier, 
tbtt ti leiuiurD to view the foolithnette tnd 
montUout tlrtngenette of them 1 hove begun 
to beep t regitier of iliem. 

To turn up, the eterritet for the orettion of the 
redeotive btbti tre : dnit, tn intelligent retponfie 
to the wonderment of Neture ; tecond, t teereh 
for etpltntiiont tod rettoiit ; third, t ettlii%*t* 
tion Of oonvertttion with intelteeiutl tuperiort ; 
tnd fourth, t feeognition of the toortity of 

Frnctlml Rnntaltn, Mott people, top 
t writer, trr other people To be onetelf. to be 
gretily individutl. to be tineerely tnd tphmdidly 
•etf*eoniiriout, one mutt be given to amltUon, 
** 1 btve more undertUiraing tbtn til my 
leteberu, for their tetlimoniet tie my medite* 
tiont." By eontinuti redecUon upon whtl we 
tditerve, tnd whtl we betr tnd wbtt we tee, wo 
grow topeieeive the retl metning of theee tbingt, 
end from tbit tpfireheiitkm— ftr rtrer Uitn mtiiy 
' I imugine-^ue go on to cnmtion. So mtn 
pply nit eduottion who bit not digetted 
tod tttimiltted it te be gout tloog. You mty 
know til the volumet of tbit pratent work by 
betrt, but if you don*t give t eertttn time of your 
dty to diteuiitmg them, tnd to rederting upon 
them in ^mtr own privtey, you will ftll to win 
from your knowkd^ the plettaret tod lewtidt 


nl oerttin twocmt. An eitgbim my tiet firm 
Ih# lowuel potiUon to the bigbneti my hove 
btd • mtloog experkme of tfi the vntioat 
** idio]w *' in t tmoij ; bol if he btt not ledeoted 
vpon the worldng of the mtehkm, btt not 
mditited upon tbo tytt m of the opertliont, be 
wU! never be thle to eugmi tn imprev e meot in 
the mtohtnery, nor everM tble to invent t new 
method or t new tiikde. If we would t|qily 
our knowledbe, we ttuit oeritinly tedect upon it. 

TtMi In one of hie 

lettm MtHhew Amoid wrtlee ; I retd dve 
peiret of Oieidi tnthology every dty, looting 
out til the worde 1 do not imow ; tbit it wbtt 
1 tbtU thrtyi nndenrttnd by Meeafion, tnd it 
doet m good, tnd givee me greet pteteuie.” 

The etndent ctn begin bis wm with no 
better tid tbtn t retlhr good dietkmtry. He 
ihcnild eirtve to p oee em mmecJf of The Ceotufy 
tHotiontry '* tnd Frofemor Wrigbt'a mtrvdloue 
*' Bngliflb Ditleoi Dietionttr." The dictioiitiy, 
indeA ie the Soboltr's It muet bo 

tlwtye ti hie elbow. Ibe btbit of looting up 
t word is tn ezeelleni one, not only good in 
itself, but good in tbtt it eprings from the other 
btbit of redeetkm. To eee t word of which we 
know not the metning ou^t to drive the 
etupideet to hie dtctkmtry ; but to see t word 
the metning of wbieb we know very wdU but 
whose history we tre untcqutinied with ought 
tlso to send us to the dietkmtry. * Hie history 
of words is one of the pletatntest studies in 
life, tnd the refleoting mtn will tlwtys be find- 
ing in bis retdinc words which check him and 
puxsle him with their orim. 

To ttke t trite but striking insUiioe. Eveiy- 
body knows whtl it means to sty that t man is 
ostrurised ; but how many men know the inner, 
the retleetive meaning of that word ? A mtn 
with t smattering of urech will sty that it has 
Bomething to do with tn oyster shell, and 
letTe it at that, eufficiently puxzkd. The true 
etudenl, the deeply reflertl^ man, will hunt 
down the word till be has foim how the Greeks 
recorded their votes on oyster sheUs, and letmt 
from h'is search into the metning of this sin^ 
word eomething of the history of t whole peofNe. 
Looking up words is t education ; end 
the more Uie habit of reflection is enoouimged 
the mors hequeotly srill the etudeot conmt 
his diotkmtiy. It is the habit of lelleolioii, in 
short, whidi determines t mtn to find out a 
m aso n for everything, from t word to t law in 
Ntlurt. 





EIGHTEENTH CENTURY PROSE | UTERATUBB 

3 . la w hkh Hie Review ef Has Period Is Coediided. Notes oa the Stadj 
of Stfle, Lctter*writtofv sad the aicnsficancc of **A lisa of Letters** 


By J. A. HAMMERTON 

\T/£ have aow Warned enough to realise that great themes with a string of Kght coUoquia) 

^ the sto^ of English pros 9 must be pursned sentenoea, any more than one would appear 

on lines different from those on which we under- at a funeral attired in fancy dress. To appr^iaW 

took the study of Igi^gKi^h poetry ; whereas poet^ stylo one must bring to it a knowledge of gram* 

is universally the voice oi inspiration* prose in matioal rules. But grammar is not all. Ideas 

its development departs from the sphere of are not all. The secret of style lies in the 

htcraiure proper. Sometimes reUani^ but fre* chsracter of the man behind the writing. For 

quenlly losing its olsim ss literature, it becomes this reason, while we esn but admire the 

in turn the servant of theolo^, the handmaid finished gn^ of s Chesterfield, Johnson, with 

of history, the medium of aoienoe, the chsnnol all his heaviness, compels our sfiection. 
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theoretical mus. 

A Partlnf of the Wnyn* At the beginning 
of the eighteenth centuiy the student stands at 
a parting of the ways. He has to distinguish 
between what is prose Kteratiue snd what 
is not. To a certain estent the answ^ 
will depend upon his own bent or ** humour.*' 
But be still has to ascertain why and when 
and by whom particular books were written. 
He must learn not only the history of those 
books, but become acquainted with their re* 
lationsliipA—their position in regard to the 
treatment by oibers of the subjects with which 
they deal — before he is able to satisfy himself as 
to their value. A French book of scientific, theo- 
logical, historical, or philosophical importance 
is ttsujdty of literary importance also. The 
rule in France is, however, the exception in 
England. 

*rumuig aside for a moment from our historical 
review of the literature of this pericni, to take 
stock of what we have learned thus far, we must 
urge the advisability of some study of the 
poUtical and social developments of which par* 
ticular books were either a cause or sn ootoome. 

extent of this sturfy will depend Isrgoly 
upon the student's desire to confine himself to 
or to range beyond the scope of ** belles* Icitres/* 
^ ** beUes-leUres ** is mesnt litersture that is 
^ the charm of ita stjle or form 
apartlrom ita claims ss avehicle of mtiniciiciii. 
It has to be borne in mind in this connection 
tn the last result prose lives beeauss d its 
power not iu pietttaces, 

Tim Snorwt Charm and dts- 

itnetion of sQrle are peenfiarly charactenatic 
of onr embtesotii-eentiKry prose. The emtury 
**lo«iid WBgH^ proee antnjnsted* amorphous, 
withont a slaadaid of form ; it left it a finished 
thfaig, the co mp iete d bod^ for whieh,*’ as Mr. 
Goeae says, ** sohesymnt ages eonki do no more 
than weave sneoeesive roM of ofnaamt aod 
fmhtTm ” S^rlCi however, implies oomethiog 
mors than pieeision of form. Good style 
is imepnmhle from approprialemis of SoHoa. 
fW examplr. dm great wtilsr doeo not approoeh 


*ki- clearer shall 

injustice of the common indictment of the age 
ss one of shams snd sentiment. Apart from 
the infinence of Johnson, the age of Berkeley 
snd Wesley snd W'hiteficld cannot truthfully Ir 
described as devoid of healthy enthusiasm or 
activity. It was the age of our great historians. 
It was adorned by some of our greaUwt 
philosophers and keenest critics. 1 f i t questioned 
the bases of religion, it quickened both faith anti 
good works, l^lish writers of the period 
influenced Continental thought more p^haps 
than did the writers of any other period of our 
history. Eightecntk^centurv England, os we have 
already seen, discovered Hbakespeare liefore the 
Germans, It standardised the essay, sowed 
the seeds of modern nature study and motlom 
chemistry, gave l>irth to our first great novel, 
laid the foundations of our periodical liters* 
ture, stood spemsor to the bc^ntiings of daily 
journalism, and cnisheil the system of literary 
p.itronage. It wsa the age also of |>otitical 
economy and of public eloquence. 

CbMlarfl«ld*a **Lwttora to Hia Son.** 

The eighteenth century is aUo rich in its letters. 
The oorrespofidence of Horace Walpole has 
been ahuady referred to. Fhiup Doasiim 
STAimorg, Fourth Earl of Chesterfield (b. IfiM : 
iL 1773h was a sUteaman and wit who 

rwieaiuenDu viuvw^ vkt 

Hia Bon,** Given to the world in 1774 by the 
eon's widow, these letters were deecrtbed 1 ^ 
Johnson ss displaytiig the morals of acourteean 
and the manners of a dancing-master. They 
argue, nevertheless, despite thmr worldlineis, a 
sincere solicitude for the welfare of the son to 
whom they were add ress e d . A great French 
critic, Samte-Beove, has said of them: **U 
Horace had a eon I imas^ that howould addrmi 
him in this way, and so other." Here is a 
rep rese n utive example of Cheeterfield's stvle : 

** 8 ^ is the dress of thoughts; snd lei them 
he ever so just, if your style is homefy, coarse, 
and vulgar, th^ wul appear to ae much disad- 
, and be ss {U-ieeeived ss rour person, 
ever so wrfi proportioned, would, if 

fiUi 



drMt«d 111 r«fi» dirt, Mid UHm. It m poi 
i*vf!ty undmUfidifig tiuit cMi )ttdi» of Mller* 
but every 6 m umi Mid doM Jodge mom or Iom 
of Mtyle ; sod were 1 eitiMr to epeob or write 
to the mtblio, 1 elioold prefer Moderele Metier^ 
•domea with ell the beeittiei end elegeiieiee 
of eiyie, to the elnmieet Motter in the world, 
ilhwofded end itl-detiverecL . « . d perron 
in the Hooee of Comnume, epeehinn two yeere 
ego upon novel effeirr, eee ^ed tnet we bed 
then the ftneet nevy mptm ike fou cf the mrih. 
Thw heppy mixture of blunder end vulgen^ 
you mey eeeily imegine. wee nutter of iniinedieto 
rtditfole s hoi 1 eea eMure you ihet it coaimoee 
ro eUll, end will be remembered ee ee be 
liver end epeeke. Another, epeeking in defence 
of e gentlemen upon vrhom r eeneure wer moved, 
beppily eeid thet be thought tbet genilem xn wee 
more liabU to be thenked end reWerded then 
cenrufvd. You know, 1 urmume, tbet luAk 
een never be tired in e good renre. 

** You heve with you three or four of the berl 
Knglirh euihorr, Dtyden, Atterbuiy, end Swift ; 
reed them with the uimort cere, end with e 
perticttler view to ihetr Uaguefw, end ihc^ mey 
pcirribly oorreei ihet curiour infeUcity of oiction 
which you ecquired et Weetmineter. . . 

C'ieeru reyr, very truly, thet it ir gloriour to 
excel other men in thet veiy erticle, m which 
men eict*l brutiw, rpeiwh. . . . Clehi the 
hfiert or you gein nothing ; the eyer end the 
eerr ere Uie only roed to the heert. Merit end 
knowledge wilt not gein heertii, though they will 
rerurc them w'hen gel&ed, ... If you heve 
not e greceful eodrerr, liberel end engeging 
meiuim. e preporeerring eir, end e good degn^ 
of eloquence in rmudKing end writing, you will 
be nobody, but will heve the deity mortifH^eiton 
of reeing people with not one-tenth of your 
meril or knowmige, get the rtert of you end 
dirgrei'e you both in compeny end in l^neM.** 


CliwMnrflnld*n Stylo. Much m^t be 
written of the ergument eel forth in the fore- 
going extract. It U quoted for itr own reke. 
but the pewene ir given rlro er en exemple 
of writing met ir et once cleer. rim^ 
lorrilile. end polirhed. The eim of the writer ir 
epperent throughout. The meenr he edofitr to 
further thet etin ere direct. He deecriber thingr 
thet nre derirabir end egelnel them rete the 
meenr by which th^ ere to be etteined. The 
ehenee thet embition mey not be euUMcnUy 
•timuleted ir providied for by the doeing epprel 
to liMir~-the nur of ridicule. Lord Chertmdd 
urer the wordr **heppy*' Mid ‘^hi^ipOy*' in 
the now ohroieto rente of ** eoeidentel^* end 
•* ecct^te%/' 


JnliMOA** Wmmmup Lnftinr. Hy wey 

of oontrari to CTiertecAeld'r e|q^ to mUiim 
hutinclr mey be given peri of the femont 
letter In which Johneon lepndieled the 
|ielioneitt which, thou^ it wee oScred when 


* Hictioneiy wer eompbled, wee— poMifahr 
duouf^ the Indieerethm of e acrvent— lefamd 
whMi thet work wee origineHy plennrd lohn- 
ion'e letter wee w rtU en elter the wpeenmee^ 
In e pmMM ceBed * The Wotl£^ ^ Ino 

nm 


pepem by Lord CheelerMd n“r“r: the 

Dfethmety to the pnbfic. 

Seven yeece, my Lord,'* wrote Mineon in 
1785, **luiive now peeeed dnoe 1 welted in your 
entinwd roonu, or wee repnleed from yonr dioor ; 
dmipg which tame I heve been pMhtng on my 
work thfough dtfionHaer, of which it ie ueelem 
to oomplein, end heve Inoui^t It et leet to Mae 
vaifcoi pohiicetion without our act of iedefencc. 
one worn of enconregement, or one mule 4if 
fevoor. Such tieelmcnt 1 dlid not expect, lor 
1 never bed e Petron before.'* 

Johneott, it ahoold be explelned, bed imerilMd 
the Plea ** of hie Diotioiiery to Lord Chceter- 
field eficr rome intimetion bed teeched him 
tndioeling thet thet nohlenua wee Intefuetod 
in the project. Hk letter oontinoee : 

** Ie not e Peiron, my Lord, one who looke 
with unconcern on e men etruggling for life in 
the weter, end, when he hee readied ground, 
eneumberr him with help T The notice which 
you have been pleered to take of my lebooie, 
ned it been eerra, bed been kind ; but it hee 
been delayed iiif I am indifferent, end cannot 
enjoy it ; tall 1 am known end do not went it. 
I hope it U no very cynical erperity not to oonfeer 
obligationr where no benefit bee been received, 
or to be unwilling thet the Publick rhould 
conrtder me er owing thet to e Petron which 
Providence her enebM me to do for myrelf.** 
liord Clacirterfield, to ihow thet hk withm 
were unwrung, laid thk letter open upon hk 
table for otbm to ree. Johnron, prea^ for 
e copy of it, continually refured to give one, 
remeraing on one oocerion : '' No, air ; 1 have 
hurt the dog too much elreedy.'* Johnron raw 
tfaro^ the veneer of Cheaterfieldr 

bearing the rhrtvelUng heert of e bitteiiy dk- 
eppointed men. 

Othwr Lwtin r wwr ilwr n. Among other 
Wtter-writerr (d the eighteenth century murt be 
named the poela Oowrin end Gbxt. The letterr 
of Cowper afford, perhepr, the beet ergument 
eoriorl the effectiv eo ear of ornementel daoUon 
when it k confronted with e r^ that k cimple 
end rbicerc. Cowper^r delkhtnil letterr derori^ 
in the moet netiiral end moat charming of 
language the mnoundingr end tncidente M 
poei'r life et OIney end Weeton. Qm^'r 
lettevr powem the quiwtler of the bookmen end 
the roboler. end rep rere n t e men who e ee mr 
never to have permitled htmeelf to empeer In 
dreaaing town end altppcim.** The ** Lrttm ** 
of LenT llAnT WonTLiY Moirreocr (b. 1688 ; 
d. 1782), dceortbe in the aUttple end elegant 
etyle of en ecoomphahed if worldly women 
hit ex p er knc ee of travel in Sunme end the 
Near bM between 1718 end 1718. Tlme^ 
ckeuleted in MS. dnimg bar 
were not prtnled ontil e year elltr her drath. 
Tito Netornl Hktory of «h^ 

Wnrrs fh. 1780 ; d. 1788), meihe the IwgInnhM 
of pt^ukr Ketone etodki. It k oompomd of 
lellM to the wfitor'e Irkndi, vnritton, it ie 
believed, el the engmeliim of dto Hon. Ilexinm 
Bomtimoii (h. 1787 ; d. I80H, niio wee en 
n^iqneiy end n letmilkt ee wiB ne e lewynr. 


Thimu 9 PsHVAXT (b. 1726; d. 1798) 
Another imnoue nnittimliet axid n friend of 
Gilbert White; hte ^^Britiah Zoology’* and 
’^Hietory of Quaitop^'* were for a Um^ 
time olaeMoe of their kind, while hia TVmr in 
Scotland ** had an apfireetalde effect in stimu- 
lating trard in that conntry. The letters of 
HmfFHEsr PniPiArx, Dean of Norwich (h 
1648 ; d. 1724), give many details of old Oxford 
life. 

Vnrlotin WHtorn of tho Feriod. Among 
the divines whose work continues to be read may 
be named Willux WARBimrox, Bishop of 
Gloucester (b. 1698 ; d. 1779), author a 
voluminous work entitled The Divine Legation 
of Moses Demonstrated.” Warburton was a 
• friend of Pope, and a man who, said Dr. Johnson, 
** Praised me, sir, when praise was of v^ue to me.” 
Eichaed Hued, Bishop of Worcester (h. 1720 ; 
d. 1808), was a pupil and biographer of 
Warburton. Dr. Georox Campesu. (b. 1719; 
d 1796) wrote a valuable ” Philosophy of 
Rhetoric,” which is remembered where the 
” Lectures ” of Hugh Blaie (b. 1718 ; d 1800) 
are rather ungenerously ignored William 
Paliy (b. 1743 : d 1806) wrote lucidly on the 
subject of Oiristian evidence. His ” Treatise 
on Natural Theology ” and ” View of the 
Evidences of Christianity ” arc still re4d ; but 
his ” Hore PauUns%” a defence of the genuine- 
ness of St PauVs Epistles, is his most important 
work. An interesting controversy was raised 
by the coarse satire of ” The Fable of the Bees.” 
a work of doggerel verse and prose commentary 
in which Bkrnaed px Maxdkviujb (b. 1670'; 
d 1733) ridiculed humanity with none of the 
moral fervour, but all the savage contempt of 
Swift, 

The butt of MaodeviUc's personal gibes 
was Lord Shaftesbury ; he was attacked in 
turn by Bishem Berkeley (already mentioned) 
and W 114 JAM I 4 AW (b. 1687 ; d 1761), whose 
” Serious Call to a Devout and Holy Life ” 
influenced men so dissimilar as Johnson, Wesley, 
and Keble, and standi by the side of Jeremy 
Taylor s ” Rule and Exercises of Holy Livii^ ” 
as one of the most impressive devotional treatises 
in the language. Ine principal DetsU of the 
period, who tfenied revemtion and traced their 
freethinking parentage to Lord Herbert of 
Cherbury, were MArmxw Tixdal (b. 1653 ( ?) ; 
d. 1733), JoHX Tolaxp (b. 1670 : d 1722), 
Ammorr Collixs (b, 1676; d 1729), and 
WiLUAM WoiXASTOx (b. 1660 ; d 1724). The 
Rev. CovTXXS MfPPLxrox <b. 1683 ; d 1750) 
wrote a ” life of Ciceto ” (largely a plaxiarism) 
and a remarkably rationalists ” Fm Inquiry 
into the Miracnlous Powers which were supposed 
to have extsled hi the Christlaa Churoh.'’ His 
vigocons, direct style has manv admirers. The 
” ffiitory of avil Society,” hy Dr. Adam 
PnoPBOX (b. 1724 ; d 1816), bss been ranked 
as a companion to Adam Sixth’s ” Wealth of 
NaMoBs.*^ TtoMAX Rxur (b. 1710 ; d 1796) 
wrot e ** An Inquiry into the Human Mind on 
the Pkinoiplm of Common Senas.” He had 
a dMmBiidied loDower in Duoaur SnEwanr 
(bu iTSi; d. 1686). Dr. RteMAXp Pxtex 


(b. 1723 ; d 1791) was a dkaenting elef|man 
whose approval of the French Rev^ution 

C voked a flery retort from Burke ; be is 
known ss a writer on marab and finance. 

Othnr Grouph of Scholmm, Following 
David Habti.rv (b. 1705 ; d. 1757) and 
AEXAnAM TrcEEE (b. 1705 ; d. 1774) in 
adopting the theory of the association of ideas 
came JoHxrH I^uestlxy (b. 1733 ; d 1804). 
who, as a cnntroverMialist as well as a writer, 
wai distaiured l>y Bishop Horslxy (h. 1733 ; 
d. 1806), the accomplished cHlitor of Sir Imrs^' 
Newton's works. Pricitlcv is best n'mem leered 
as the ” fatbev of modem enomistry.” the author 
of a ” History of Electricity,” and as the man 
who discovered oxygen, but by a blind attach- 
ment to theory failed to appreciate its signifi- 
cance, leaving that honour to Lavoisier. Thomah 
Painx (b. 1737 ; d. 1809) w'rote an influential 
book on ” 'fhe Rights of Man,” in answer to 
Burke, and was himself very ably answered by 
(tlLBKET WAKKrrXLD (b. 1756; u. 1801). The 
Greek scholarship of RinuED Ponaox (h. 1759 ; 
d 1808) ; the translation of Ibmosthencs bv 
Dr. Tiioma, LBLAHDlb. 1722 ; d HM) ; the (tdl 
uiiapproai'hed translation of the Koran tfy 
Gkoeux Salk (b, 1697 (?) ; d. 1736) ; the version 
of ” Plutan^h’s Uvea ” by J. and W. I.,ABiuitottKK 
(b. I73A : d. 1771). and V 1721 : d 1772): tho 
Standard transbiiion of Jofs^phusV ” History of 
the Jews,” by William V^iiiston (h. 1667 ; 
d 1762) ; the still popular version t)f ” Gil Bios ” 
by Tobiah Smollett (b. 1721 ; d. 1771), whoni* 
” Htstoiy of England ” must also be noti^l ; the 
tratislation of the ” Satires of Horace ” by the 
unhappy ('heistofhkr Smart (b. 1722; d. 
1770) ; the ” Don Quixote ” and the ” HaIn*- 
lais ” of PxTKB Anthony Mormi x (bJ660; 
d. 1718), who completed the work of Sir Thomas 
Urquhart, all testify to the learning and literary 
activity of the eighteenth century. 

An Agn of Scholnrxlilp, But this list, 
long aa it is, and irrespecitive of the fa<d that 
we reserve fiction for separate consideration, is 
for fnim comprebeniitve. We have not yet 
mentioned the translations from the Sanskrit of 
Sir WiLUAM JoNXH (h. 1746 ; d. 1794), the 
scholarly discourses of Sir Johula Hxyxoldh 
(b. 1723 ; d. 1792), the valuable ” Diversions of 
Purley ” of John Hoenx Tookx, the philologist 
(b. 1736 ; d 1812) ; the histories and biographies 
of John SrEYri (b. 1643 ; d 1737), the educa- 
tional manuab of Ihaac Watts (b. 1674 ; d 
1748), the ” History of England ” and ” History 
of tbe PtiriUna down to 1^19 ” of Daniel Neal 
( b. 1678 ; d 1743) ; the spightly ” Memoirs of 
tbe Reign of George II.” of John Lord Heevxy 
(b.l606; dl743),Um’ Dialonueiiof IbeDead” 
of tbe first Babox Lyttxltox (b. 1709 ; d 1773), 
the ooliMMal ” Commentaries on the Laws €>f 
England ” of Sir Wiluam Blacbxtoxx (b. 1723 ; 
d 1780), tbe ”Biblkal Conoordanoe ” of 
Auuuxdxb CxiTDmi (b. 1701 ; d 1770), the 
” Aneedotea ” of Joseph Hphxoe (b. 1699 ; d 
1766), the ” Aneedotea of Samuel Johnson ” by 
Mnt Tmxaiji (b. 1741 ; d. 1821), tbe essays of 
Mfii,CuAfOXX(b. 17^; d 1801), the *"TVav«b” 
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of VI KUO Pabe ((). 1771 ; d. Ii06)» or tibe 
AdmiroUki ffhitiionaiilin of 

FARnni (b. 1735 ; d. 17fi7)« Ommam Smnnras 
(b, 1736; d. 1300), Uaac Em (b. 1742; d. 
1307)* Sptfinro IIau»ei (b. 1741 : d. 1312)* «iid 
JoRX Dnrim (b. 1657 ; d 1734). 

Emt§T It h of iutormt to 

rrmimhor Ibai ** Th« Tiumst,'* firti sUrted m 
*'T h4) Dolty UnivMiMi) Rogiirtcr'* hi 1785* 
mme out with itn pruo en t iiUe on JaaiiEry 
lut* 1733 ; that ihr OenilrinAn"ii Ua^^autioe 
dAten from 1731 ; ood thoi tbore wm a ** Lotkdon 
MaEAzifir in 1732, a "" Monthly Eeirh>w ** in 
1740, A ''litorAfv MAfAxine*’ and a **CritiaU 
Roview " in 1756 ; while* in Addition to other 
AfieyriopwdiAA* the ** Knoyofopodia BritannicA ** 
Afmmnd for the firAi lime in 1771* in three 
vciiumeii. 

A FIm for Oottorol Koowlodio. We 

hATr ihuA arrived at the end of the eighteenth 
century in our atudv of Rng1i«h prone, and 
have thought it well to maintain up to tbt« 
point our hifttorioal treatment of the eubjeet 
rather than to dwell at any length on the praotieal 
aide of prone ctudy or the examination of apecial 
hraneliea of prone writing, though we have at 
leant gleaned aome uaeful knowledge by oonaider- 
ing the different aiyiea of the maater-writmn of 
the age. But preaenily we ahall look morocloacly 
into the fabrir of our nngitah proae. now tlmt we 
are eiuning into touth with the living and 
gmwing pniae of our own time. Thia great 
diatinetiun haa to tie noted lieiween the eigh* 
teenth i'entury and our own time ; that the term 
** a man of letlera " formerly atood — even into 
the middle of the Victorian Age-- for om^ who had 
rai^^Hi at will in all thoae field* of aiudy refire- 
aented in mir hiatory of eighteenth eentury 
writer* ; philoaofdiy. travel, hiatory, 
lietion. acienee. relighm. ete Unhappily, but 
perliaiM inevitably, the nineteenth century aaw' 
a great change in the direction of ** apeeialiaing.*' 
not only in the ra*e of WTitera, but in that of 
readfwa. Authora now 6nd it profftable to limit 
themaelvea to one branch of literature only ; 
reader*, with far lea* reaaon on their aide, are 
too prone to fall into the aame habit. In the 
eighteenth century it waa aeoonnted no diaeredit 


to a wxHar that be exnended Ida eoaqimi In 
mai^ diffmiit fields of tboii^t: tbstbewiole 
Idstoriii* eiilioInMi^ pbHo* 

eofAies* atoriea. In oar day lldi would be to an 
aatbor's dbadvenlafs ; pnbBAm would de- 
mand that hi jprodooe tbe daat of book 
wbieh they eooia eetl moat npUBy. Thai Is tbe 
auibor'a eseuae* and it la a valid one ; bat tbe 
reader wbo eemffnea bimaelf to only one oiaaa of 
leading baa no exenae. The inaawtio to-day would 
be wHT read iboald go for example or necedent 
to tbe** men of letters *'of tbeeigbteenlb oentmy* 
wbo regarded the whole varied field of titeratme 
as their bunting ground, and were not content to 
linger unduly in one partiottlar oomer of it, but 
to range throngbout its length and breadth. 

EmIu to Eftidy. ** A Hiatory of Ei|^-* 
teenth Centoiy litermiure (1660-1730),’' by 
Edmund Qoaae (Macmillan. 7a. fid.); “ Age 
of Pope/* by John Dennia. and ’’The Age of 
Johitaon.** by Thomaa 8ecoombe (BelL 3a. fid. 
each) ; Engltth Prose Selectiaoa.*’ edited by Sir 
Henry CmilL with critical introdoetioiia by 
variima writers (MarmUlan. 5 vola. 7a fid. and 
3*. fid. each) ; ** Eighteenth Ceniuty Vignettea.” 
by Auatin Debaon (Chatto k Windua. 4 vola. 
fi*. each) : Eighteenth Century Eaaaya on 

Khakeapeare.” by D. Nichol Smith, M.A. (Mao- 
Lehoae. 7a. fid.) ; The Bpectator,” edit^ by 
O. A. Aitken (Routledge. fi vola. la each) ; 
Boaweir* ** Life of Johnson ** (Fronde. 6a); tl^ 
late Sir Leslie Btebben'a ’’History of Eogliah 
Thought in the fUghtcenth Centniy ” (new 
ediUon* 1002); Kngliah UtibtariAiia” 

” Houm in a Library.” and ’’lives** of Johnson 
and Swift, in the ” Eng^ Men of Letters ” 
aeriea Ihe more expensive works can usually 
be seen at the public Ubrariee; where the student, 
having masteied the outline of the period* 
deeirea to read particttUr worka he should first 
of all secure lists of the cheap and excellent 
reprints now being puMuihed bv so many leading 
firma There is no better work of its land than 
the ” English Proae Beleotioaa*' and Mr. Ooase’s 
book it moat belpful ; but Sir Lealie Stephen is 
the greatest authority on eighteenth century 
phih^phy. The lighter aide is sale in the hands 
of Mr. Austin Dobe^ 


ConttniMd 
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in the ttotdf cmititiiU, w« b»v« Mkkl^ neMly 
liAlf tin* cmiiff nuMW, 

Our point ulioiikl be noted, and ibat It ihal 
bolb motor and eeneoffT fibmi eroea to the opjpo- 
Mie aidM->tlie niolor liiirm ai tbe top, Joat bmin 
they enter the cord, and tbe teneory at tbe leyd 
wltb the cord, where they join Mter paadtig 
throiifh tbe ganglia. 

Tbe oenlm* of nvtdmeni for tbe motor 

nerrea are in the brain pit>per>--HUie degeneration 
in them extenda downwarda ; wbareaa, aa we 
hare aeen, tbe nutritire oenifoa for tbe 

aenaory nervea ara In tbe gaii^ia, or tbe poa* 
terior roota, and any 
dfageneration in them 
extends upwarda. 

Wour Ftinctlonn 
•f IlM SpInnI C0r4, 

Tbe fiinetirma of the 
aiitnal cord are prtn- 
elpally four in number 
--reftec'tivis conduetive, 

Iranafeimt. andtrupbie. 

Hgri^xx Ac*nox eon- 
iiiata in a renpanae to a 
nmaatton, or it may U* 
to an aflcrent im|ntlfM* 
outairh* eonaeiottatiea» ; it 
'm fully di*iieribpd in Umt 
nart of the eouna* deal- 
tng with the brain. 

CojfnrtrrioTi U the 
simple fMMaing of nerve 
foree ibniugli the c'cvrd 
to and fn»m the brain 

TaAKarraxict a ta th<* 
difluaton of nerve foree 
to neighbciurinx nerves. 

Tnornic? funeiioiia 
eunaiat in the nutrition 
of nervea, and an* well 
exhilMted in the poa. 
terior ganglia of the 
a|dnal ocm. 

Thn Sinn nnd 
Wnight nf tbnSamln. 

Wenow turn to eonaider 
the brain, whtcb forma 
in adttita ^Vith part of 
the widght td the body 
(in iM^ea ^%h) ; in 
eleohanta H ia gA^tb. 
and in wbaka nJLm^ 
part. The Sngliab brain 
averanea 4g oa., the 
8eoteb49.aiid Ibelritb 
47 oa An idiot a brain 
may weigh aa bUle aa 
Iboa, while a aoieiitlfio 
man's (C^eler'a) may 
we%b 64 oa. Weigbl 
of brain doaa not, 
boweear, always mean ^ 
waaberwmnan'a healthy hrmn 
mneb. At three yearn old the brain ia f ^ 
of is hill iixe $ at miee, Atb; at fomteen it 
leaflhie it, tboi^ Sie daeet o pme nt of fnnetiima 
may go on to forty, 

tld4 



fit Lxrr HiuTioK or the hxao akd khck 

1, CwvkWI vntrCeir 
X. tloml %«rt«tir» 
a. rmeulMiM 
4, movtelkiHM 
a, Ocvtiaial 
^ dw y t <oaMuwm> 


.1 


aitwr vtlw la etteiwIHua 


H. a»*ea*eaei 
It. l atw ee l ^ o rw i li m» 
caiMli fw lelaai MrvM 
it UsmMImmw 
* 14 . Xcwtm 
ft mwiralato 

great Slelleet, tor a 


ThnlUiySMmlp] 

The tiel mim to be o b ec n re d , II part of the 
aknfl^eap ooola be rem o ve d daring via, S Skat 
the tiiain inside SoonlSnallymofiaf, Itthrobe 
tike a heart, 11 we pat a naner on the meal* 
braoe, or watch it and eoaat me beatt we ind 
they are foal tbe same aa tbe palae. This move* 
aientoltlie whole brain ia very temarkabS, We 
do not fed it oareelvea, tmleaa It be very exoea* 
aive, end then we say tbe brain throba, or seems 
too laiKe lor the heed. Tbla throbbing Soaaeed 
by tbe numerous blood-veaaela that ran ev^- 
whepa in the soft, yMdInv eeiehral aabatanee ; 

anaaa ail these arteries 
beat with tbe heart, th^ 
move the whole brain 
up and down in regular 
rhythm, 

Tuming Iram the beam 
to the tnaide of the 
i»kuli*cap, we observe 
many channels and di*- 
presaiooa grooved dee(^y 
in it, for the largerveina 
on the aurfaoe of the 
brain to run in. The 
brain itadf cannot aa 
yet bi* seen, aa it has no 
lesii than three mem- 
Itranea, or coveting^, over 
it. and the outer one is 
very thick and opaque 
It 'itt called the £>ira 
MtiUr. 

Thm Outside 
Cowering* The Dura 
Mater (or Hard Mother) 
ia NO called because it ia 
a rough, hard, and un- 
_ yiekbog oo\*ering of the 
- brain. Its outer surface 
is very rough, and 
adheres cloaely to the 
bunea of the cranium, 
of which it forma the 
periosteum, whtk* at the 
margin of the meat hole 
for tbe apinal cord in 
the occimtal bone it ia 
oanUnued downwards to 
form tbe outer covering 
r of tbe oord, beiag, how- 
ever, only looae l y at- 
tach^ to the veriefarw. 
Its Inner yoiiaoe is 
amootb and glaalentng. 
It is made of a similar 
material to tbe white of 
the aye. It fonui alao 
the outer aheathiim of 
the varioue nervee that 
peas out of the bram, 
and inalde tbe akuU the layers s eparate and form 
fibrous tubes, wydi are used aa veina lor tbs 
twtiini of blood from the brain. The arteries 
that nm on ita aurlaee are vtay^anmerou% and 
all help In aapnS the brain. The Dm Malar 
‘ a alronv anSed dMdon down, ike a 
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ftickle, betw«*n of both thegremlor 

«nd leaser bnuna, simching from before Iwck- 
wards ; and also a hori- . — _ ^ 

xonta] layer betwt»en the 
leaser brain U‘h»w and the jm 

greater brain alH>ve ( 1 18] y Shu 

The Middle Cover* 
int* The Arachnoid for 
Spider) membrane in no 
called from its delicate 
structure, reaemblins a Vn\ 

Bpider'a web. It is a eloai^ b\ I yy 

and empty Iwig. consist- HjJ/M 

ing of two layers, and the In’ 

brain is folfi<*d up in it. 1’: r S 

The outer layer rest.s . « 

th< <lur» niat<-r. or meiuih 

and thi> inner one aKUinat A«teri,w”'™Hi<i 

the thirtl membrane of 2. tMiv«ry Um|> 
the brain. At the ban** of 3. K«‘^t*f**rfu u».l.v 
the brain a good deal of • i* 
fluid often collects in the cavity, and tlois forms 
part of the “ water- lK*d, ' tm \^luch the brain 
n*HtK. The main bulk of the tliiid lie?*, however. 
hfttrr^n the ara'-hriftifi (inri thf^ innrrmftM mrmhran* . 
in th<‘ bpae<> Is-twefn the lu**. This fluid i** 
watery, slightly saltish in ta .te, and is cnlhnl 
cerebro-spinal fluid ; it is very like lymph, aiul 
is the drainage <»f the briuii 
The Inside Covering, I1ie Pia Mater 
(or Pious Mother), the innermost mernhrarie of 
the brain, is so railed U'caiise it takes sueb 
excellent ran* of the valuable organ— the 
brain — within it. It is a single layer of very 
fine membrane, bohling togetluT a |srfeet 
meshwork of blood vessi-ls that spread in all 

ilir.-ctions over tie* 

surface of the hrain. ' f v T 

f. ,i:^ ,1,,..... i„.- , w ' * ' 


surface of the hrain. ' ^ v ^ 

It dips down U*. ».,.>■• vl 4 > * # , 

tw’e<*n all the con- . f 

volutions, and t ^ i ^ / , I 

adhen*H chmely to » ^ • J 4; \ S *! 

the brain sub- ^ 

stance beneath, »1 ^ f ! 

though quite Icniwly y t ^ ^ 

to the Arachnoid ^41^ 

alKJve. I k > 

Tho Brain, i \ 1 

WTien these three > ^ I ? | ^ ^ 

membranes are St np- ^ \ ^ ' 4- 

c;..”*.;. Z£X 

wvn beneath a» n . b/ tliK f 

soft mass ni‘arlv :i lb. » k la 

in weight [Iin If 

we carefully take the ^ ^ , l ' ^ pJl 

brain out of its Uiny // y , '.f M 

case, and examine > J// 

it [112] minutely. ' ^ ^ ^ 

we notice at once , / // / 

certain features. In ' , V ^ ^ 

the first place, there 

are two brains— the 

larger one. the cen*- ^ 

brra. in front and 

above ; and the lit. 

little one, the cere- LarxEs or costical gbbt 

bellam. belofv and mattbb or CEEBBRrM 


strip. / ^ ^ 


vET* ^ 


PNVMOIOOV 

liehind— the one as big as a melon* the other 
the sire of a small orange. A girls bead with 
^ r. 1*^*** done in a 

P . ->r Nmatl knob liehind very 

V much resembhs* these* twt> 

brains. 

a Woinnn*a Brain. 

Brains do not. as we have 
show n, all weigh alike. The 
Xy- ^ ?./ averll^te is aUmt 45 o*. the 

nLi * ' t'Xtremtw ranging lH*twfS'n 

t ! - 1 lb. and 4 lb. In a child 

tUrtH* yean* old the braui 
I * 1 / is only .J lb. lighter than 

5* a man's, and when it is 

w<[\ twelve years old it is 

only J lb. ; and wlien 

115 ANTKKioR .SI R. fourle«*n, tlu* brain has 

r%c‘K or MKtn^ij.A ri'ached its full weight. 
A PiMih n Uethiiiii After forty years of age 

(he hrain gets alHiiit an 
ounce lighter eveiy' t**n years. 'Phe brains 

of women are alMUit } Ih. less than thos'* of 
men, not lM*raus«* they an* lighter in profHirlion. 
hut lN*eauHe the whole hody i* g<*n«*rnlly of »* 
smaller si/.'*. The brain of the larger a|H*s w<*igh« 

_ umh T I lb 

feature u 

getherbya 

I I firtnd Intnd 

of ir h it f 

114. •*M TION or BRAIN rR<lM AHOVK matter 
1. < <>r}»it* HtrUtiiin 2, OptH- llmlainuft about tin* 


r%C‘K or MKtn^lJ.A 
A Pimti it Uttitilia 


smaller sir.** 


IM 


3. Tlilnt vniirltlt* 


4 . Kisirtti v«*fitruk 


6. Fifth %«Miirl« Ir 6,7. Tlir t*o iau-ral , 

triiiiirlt’ft 8. Oir|sirft<|ua4lrlirrnilti« 9. P*i»»- tile cleft 
irrhir oirfiur el ifirctiills ohioriasia eAlli*d the 
10. f»f lerrljrlitmt fl. K»trrtf»f /, 

of Irft fM*fiiU|»Iii'rr of n rrlirlliiin t ft T p V n 

( 

We next olH*<*rv<‘ that the large brain may 
roughly l»e divided into three regionM, or fttirte. 

The iip|a*r part, whieb inc liubw all the surface 
of the brain, or rtarfex. is a mass of eon volutions, 
hsiking just like a riumU*r of snakes twisO^d 
tf 4 (etber. Ik'tween the bilds of theac convolii- 
ticins the Pin Mater dips cUiwn, carrying the 
blood -voMtedH. These folds are vny intneaU*. 
and run in all dtn*ctions. If the adrfa<*e <if the 
brain wen* flat, it would not be a quarter of the 
extent it is when folded up in convolution. The 
folds not only enormously increase tin* NU|M*r- 
ficial area, but arc connected cksw^ly with mind 
power, for the cleverer a man the deeper and 
mors nomerons thev are. In a child ttiey are 
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r 4 »iii|ittrativfly few nmf NlialUm. l»iil lapicily 

in( ri'HM' with a^e and ediH‘alion 
'Hie mid hrain quite dilTvrenl. It irndtidt^H 
ail the 4’entral part and under Hurfa<‘<* of the 
4‘erel»nini, amJ eonKiata of nianMw of nerve 
Miilmtanee- two in front are ealhNti the (*orfiftra 
Strinia, and two l»ehind the Thnlawi 

The lower iirain in <ttlle<J 

the Mrdullu (thionfjrtfn {113] 

(or oidotift marrow), ami <-on- /fSt 

iieetH the larj^e brain with the ^ fj\ 

Hiiiailer brain, or eerela'llimi, 

U himi and the apinal eord ^ 

U'low. It aW) in partly ilL- / 

divided in two, and eontaiiiH ^ 

a lon^. luillow' Hpaee (tin* IrL^ 

fourth ventriele), and M'verul 

Miiiall uiaHHeM of nerve rnattei 1^1 

tlu‘ Hire of iM'iu* or iH-aiin, 

Tlier** are hImo several <»thei 
ventrieien, or t'nipty ehatiilM'i-M, ^jpNK 

in the brain one )H*in){ at niiieh 
iiH 4 in loii^ with I'huniu'b 
It-tubn^ from one to another. 

What tha Brain LooKa 
LiKa. If now', with a Inrj^e. 

*^lmrp knife, a borir.ontal 
!•* taken eompletely off the 
eortex, we ^et a very ^ 

view of the wavy exti'inal ||g 1^^ 

bonier of >;rey Hub^tal|el> follow m,.| 

inn f*‘«' outlines of tlie eon- UiyM n.»uti»n. 
volutton*«. and liHikinn junt •••'** 

like the hliaded margin tlia! elo'i*»>n 

UmmI to inilliUte thf' eoaHt’llfle J loo • « o-Im-IIi J 
III all oUl fuKluom* 4 l iiiapM *' * **’*•' '* 

Tha Empty Spacaa in 
tha Brain. Tf a »te<>ond bori/ontal Klire U* 
eiit rinht down to the eoniieetinn band of white 
tihrew. we get a «till U'tter view The whoh* 
of tin* brain ho far ih yiob xoiid and noft, like 
the eiird of tiiiik, whit<' iiiHub', and nr^'V round 
the e<lneii. 'I'he next nliee will eilt tlinuinh the 
KMifn of fuHt of tin* five eaveniK, <ir ef#i/r»V 7 <H, of 
till brain [I HI w hich have lonn ext remit lea 
like hornn, and lie 
' ^ on each nivle of 

i ^ ' he cfUimM i mg 
J ^ barn! and in the 

V . wnirr ..f . arh 

. JjSzT »- • #> hem mphere. Their 

|"•<•«l.ar ,t,a|x- 

rounded 

• iiiHHHeH riaiiin in- 

* ****** *hom are 

eiirmuH, and 
ly/y 'a their u<k' in m»t 

lully known, n..- 

•m . other three ven- 

trieleiv are in the 


113 TIIK WHAIN SKKN FKOM 
HKI.OW' 

f lUwhl loU- H L« ft 


nerve matter, two— th< I 'orpora Striata — con- 
neetiHl with motion, and two — the Optic 
Thalami - with Hennat ion. Behind thewe, again, 
are four little tKxJieH— the ntrpura quadrigtmina 
— like four while peax, where the nervea of aight 
terminate, and when* the jKiwer of night really 
i xinta, for, if tlu-w* are destroyed, the perwm in 
quite blind, though the eyen 

The Lower Brain. Per- 
hafjH we may get a ( learer granp 
***** diviHinnH of the brain 
if w'e follow' them upw'ardn from 
a^ 9S the Kpinul eord. When the 

cord n*aehe» the hrain it 
H KpreadK out and Hattenn and 
dividea from the hack ho hh to 
**** t*prcad open like a split 
^><‘rring : this ih the medulla, or 
hrain. underneath [115]. 
AcroHK its front in a liroad 
hand of tihres known aa the 
fumn, or hndge. which. paHsing 
upwardn on eaidi sidf*. ih eoii' 
^ iH'cted with the littk* hrain or 

i ( fTt'liellum. which rc'KtH on llu* 

lut'dilliu above. B«*voiul thin 
^ hndge of fihreH the medulla 

\ dividf'H into two great pillarx 

V SFKN FKOM ***** fr/yV/fi - which pans 

up to the mid hrain, each 
r It i.« fi forming therein the two maHNes 


<* Hik'lit t* iti|M>iBl u>>H I) I.. fi of grey. iiervouH matter we have 

V 'li'K' . /A'l' n.. rl • '/•rpH'- ■« 


y roc . « ivu-iii ti vii-tiiiiu /. spinn! front, and the Dptic ThalatnuH 
• '•of A (1(111. o (Ufa. t..i\ Ih'IiiikI. From these riitiHMea 

two haiuin of fihri'H pann up- 
mitul nlire Im* wanU uiid are folded hiokwardn, right oviT 
hand of white ih« mid hrain, forming eventually the tw*o 

The whoh* ((n hrai lu'iniHphen'H and all tlu* (’onvohitionH 
and Hoft, like of the <*ort( x in the upia r hrain. 
id gr(*y round The Five Lobee. Then* an* five lolies in 
t through the < a^ li half of the eortex— the fntnlnf in front, the 

r ef#i/r»V7<H, of fiarotvl. or middle lolx*, M*parat«‘d from the 

g ext remit lea birtm r by the gn at fij^Murr ttf H' hndu; then 
hornn, and lie I he tt^minnal, 

^ on each side of '***' Hide, 

‘ ctmneciing H<*|m 

. hand and in the rat<‘<l from 

'll centre of each '***‘ *'*''** 

\ >* IS ^ hem iHphere. Their ^ the fisaurt t\j 

t ff ' |M*ciihar Hha|M* |k jSl Jt > M Si^lnuA. The 

• lUHHHeH ritting in- X ***””• *** 

* ****** *^*''‘* **eparatf*d by 

very eiirmuH, and ^Um I he paritU, 

ly/jy ^ their UM* in m»t ori^ipifnf fis- 

'iKl fully known. 'Hie 9vrf. In the 

"B % I ' «‘ther three ven* ^3^ c»*ntre id the 

tricleiv are in the tifth lohe, 

v Ikaae of the tirain 118. vertu al surnoN THRoroH known as 

' and medulla, and rrain the /afftad 

117. THE RRAIV $EEX ntoM very amall. a SAuU b, lairm iMtrr C KIkIii ftial o/ HkeiL 

*R«»VK AFTER REMOVAL OF Beneath'the two hrtt.U|J«*^rw it Pa^aiwa.r* E About 

THE ajcrix-rAf lateral \T>ntriele« ***“ 2 in. down 

A AiHt it mhI rwht i'rf>it«r«i we reaeh the mid Ijetwwn the hemiaphere*. or alightlv aeparating 
atMifv I. Fnaitat 1^ hrain and the four tliero, can l»e eeen the broad wh*ite hand of 

S. •Hvtptiai Mkt iRrge inaaaeH of Hhrea that connecta <wie aide with the other 
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{Corfmtt Canosum). We will now look at 
three dirtutons and the cerebellum a little more 
cloaely. If the convolutiona of the cerebrum Ifc 
examined in the upper brain, or cortex, they 
iftill he Hccn to ha%'e a grey appearance [I16|. 
and if cut. it will be seen that 
there are acveral very thin 
layers of grey and white 
matter alternately for about 
I in., and then the inside of 
the convolutions and the 
whole cerebrum art* pure 
white. Tlie depressions be- 
tween the con %'olut ions are 
al)out 1 in. in depth. Although 
the exact shape of the convo- 
lutions varies in each indi- 
vidual. just like the features 
in the face, yet there is 
always a general plan fol- 
Inw'cd. so that the leading eh*- 
vations and depn*HHions have 
all n*cei ve<l S|i(*cial names[l 18]. 

Organa of Smell and Sight. At the 
base of the brain and in front we see eni- 
lii*dded in the imder side of the hemisphert's of 
the c<‘rebrum the two nerves of smell ((»lfti(* 
toiy bulbs) as they pr»K*«‘ed forward to the nose 
[119]. TIh •y eonsi>t of two large inasHi's of gn y 
matter that reeeive the impresNion of (Kloutf. 
and two large white 
nerves that carry the 
sensation on to the brain. 

Further hack you see tw<» 
larger nerves crossing each 
other from right to left, 
and running l»ackward'* 
into the brain. Them* are 
the two optic nervi*H. <»r 
nerves of sight. 1'he 
reason they cross. an<l 
thus mingle togetJu-r, is 
in order that each eye 
may see alike. 

Tlie medulla is some- 
what pyramidal in Hha|M‘. 
and is about 1| in. long. 

1 in. broad, ami j m. 
thick. 'Fhe <*cn'U*lluin 
that rcsta upon it is 
4 in. l>y 2| in. and 2 in. 
thick, ancl consists of a 
l>ody and thret- pairs of 
liands, or cura, two up|M*r 
one* connecting directly 
with the cerel>rum. two 
forming the bridge, or 
pons mro/fi, and two connecting liehind with 
the medulla direct [120]. The surface of the 
cereliellum is not in coovolutions like the cere- 
brum, but is in fine vertical plate*, all bc*ing 
gny outside and w'hite writhin, the arrangement 
or secUoQ being in branche*, like a tree. 

The Nwrrgg In th« Brmln. The nerves 
in the brain have been grouped generally into 
three great divisions. 


1. Thoiw^ that connect every part of the 
cortex of the hemisphere with the great 
ganglia of the mid brain (corpora atriatn. optic 
thalami. and the (H)rfK>ra quadrigemina). Iioih 
motive and mmsury. 

2. Tliost* that connect ever\* 
part of tbisw ganglia w'itl\ 
the lower brain, or nuHlulla. 
and the spinal cord, IsUli 
motive and sensory. 

11. The pcTipheral lU'rveN 
that leave the spinal system 
and form the nerves projier. 

The grty matttT of the 
brain is com}KsHHi of a luisie 
substance — nrurojlia — and 
closely-juicked cells of every 
sliH^M^ and size [121), witli 
an interlacing network ol 
nakini axis cylinders. 

'rile white MulaitAm'c is one 
massof m(Hlullat4*d nerves pass- 
ing to and fro in all direction^. 
How Blood Foods the Brsin. 'I’he 

blcKKl supply of the brain is of a Sjs'cial 
nature. The total aniruint itassing through 
the brain is not very great, but five tiines 
ii-H much ( irciilati's m the gri*y matter hh 
in the wliit4*, the former Is-ing the tnie eeiitn* 
<»f inctalMtlisni in tiu* nervi^ cells conni'ctisl 
with the action of mind. 
'I’hi're IS probably a con- 
trolling centre in the 
brain for regulating its 
f»w'n bloml supply. If 
this d(M’H not act well, 
any siuhlen eliange in 
till* pemition of the head 
caiiw's dizziness, or %'er 
tigo. 7’he art^Tirs lead 
ing to the brain are 
exee«*dingly U»rluoiiH, tlnis 
by mechanical nicann 
lessening the force of tie* 
heart's tM*ata : and there 
is a eirelw of arteries 
at the haM* fif the brain 
(the circle of Willie) to 
ensure a fres* sujiply to 
nil parts. l.Arge lymph 
spaeiw irxisi round the 
arteries, so that when 
lluw? ex|jaiid they do not 
prf*HM on the brain sub. 
Mtanci'. 

Hie large vi’ina are 
not IriMj veins, as they 
c<»ntain no muscle fibre, nor valv**s. but are 
opim channels. <ralh*d aintiMw, formed by Uu- 
Ixmi* and Dura Mater, and can mnthcr U' 
c*omprf*«aed nor distended. 

Hc'sidea moving with the heart the brain ris<*s 
and sinks a little with respiratitm. 

Note. In the title to the illustration on 

page Iti04 the words Tibia and Fibula should Is* 
tran-po^’d. 


Continued 
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Hetice, to ohkiin th* ptutfluet of tv>» v*tmp(mHt9 
fxprfJBnoM »rf the hum of ihr pri»HHd* 

fio'mtd htf multifitfing trfr\i of th* ouf 

pmjr»(m /♦!/ fxtro term of 
Example i. Multiply lix - 4y by ~ ar + 2</. 

The prc»duct 

= (:ir + 4y) X ( - a 2y). 

or, A« it w uHually writWn [Art. 2], 

(:ir f 4y)(-,r4. 2y) 

.r (:ir)( + (.V)(2}/) 4 (4j^)( -,r) + (4u)(2;/), 

= f <lry-4iy 4 Hjr\ 

= - .V f 2xy ^ Hv* An». 

The work is generally arrangeil as 
:5x 4 4?/ 

- jr • 2i/ 

- .‘Ijr - 4xy 

‘ <>xv * Hir 

- «ljn « 2jrv * Hy- .1 »i.<. 

Explanation. NVnto the imiltiplier nmler 
the iiiultiplieatHl. Multiply every term of the 
iui!lti[t]icand by the first term, - r, «'f th«* 
imiltiplier as in Kx. 1. of Aii. 26. Next, 
imiltipl)' eveiy term of tlie muitiplienml by the 
second term. 2y, f*f the multiplier, writing 
“like” terms »»f the two pnMhicts in the same 
(olunins. Finallv, add tlie two lines, as in 
Ex. 1, Art. 16. 


28. When the multiplier and the multiplicand 
eonsist «>f terms containing different {Mtwers <if 
M>me common letter, it will he fouml eonveiiieiit 
to aiTHiige the terms in the f illowing way ; 

In eaedi expressuai put the tenu which con 
taniK the higlu*st |s»wer of that lett<*r tirsl. the 
term which eoiitaiiis the iie,\t high(‘st |s*wer 
next, ami ni »»n. This is called otvontinoj th*' 
rxpieMinn oeC4utinoi /o (Ifnrendiiiti p'orrrs of thut 
The expression — 2 - 4 t* - r t 
w’hen arranged accorcling t^« deK*i*iiding |siw’ers of 
X. becomes .'•r’ •* ,V ♦ 4 t' - x- 2. In u similar 
way w’e may arrange an » xpression wconling to 
to^cj'fuiirof |s»wersof Home fiatlieular letter. For 
e.\ampie, if we an*ange y* ■ x\v ’ 2jrf/' - •» 
in amending Jsiwcin of y, we olitmii 
- 5 - x\v ^ ^ y* 

It should Ik* rememlH.*red, how*ever. that this 
reanangement of the terms, lM*h»re iH*giniiing 
the mult iplicat ton, is not abMiliiteiy e»^r-'s«iry. 
The rcHHoii for doing so is tliat it s-aves mmif 
troiihle in getting the like terms of the prsbicl 
into the pro|a‘r columtis. 

Example. Multiply .‘Ir -xy*-^ 2y*-4y-y by 
jr - X* 2xy. 


dx^ - ijry - x*r f 2»/’ 
x"-_ 2 xy‘ ^ y- 
',\x' - 4x*y - rV -f- 2x''y^ 

-* f»x*y - Hx y ^ 2xy - 4xj/ 

iix'ir ~ 4 xV' ♦ 2 |/’ 


:ix* - iOxVv- itlQ 


" 5xv* * 2v* A nn. 


Expuasation. We have here arranged Iwitli 


expreMaions in dr^wceiwling |K>wers x. X<»le 
tliat by ao doing we liave al>u> arranged them in 
ascending fiowern of y. We then w<»rk from 
left to rights iimlti|»lying 6i>t by x% then !»>' 
-2jry, then by y^« finafiy oanbining the like 


tenna aa in acblithai. 


- MATHClfUTIOt 

DIMENSIONS OP EXPRESSIONS 

22. \N'hen a Hiiuplo expit'SHiiui consistN of the 
pnaluct t»f H letters, it is saiil to 1h» of n 
itr, if the %th dc;n>y. Sum^^ncii 
faet^trsdo not atfiwt the dt*griH' of an ex|uvssi<»ii. 

Thus, 0‘, that is mi, is of two dimensions, or 
i*f the hthhuuI degree. r»x*y; is of the f<»iiiili 
dt*gi*ee, since it ('oiisists of (he pitsluet of bnir 
let I el's, xxy.. 

The di^ee of a ei>m|H>und expression is the 
lienee t»f the term of highest dimensions con 
tallied in it. For example, 2#r‘/» ~ 4fd»r 4 is *if 
the fmirth degrta*, since the term of liighest 
dimeiistoiiK, 2oV), is of the fourth degree. Hut. 
in K{KMiking (»f the degm* of an expression, w’c 
sometimes only take oiu* fiartu'ular letter into 
iuTi unit . 

Thus, 2o”h-4o/»r * r" is <if (he thint tlt'ori'r 
rt. It is i»f till' first dt*gree in /*, and the vr.*»o/ 
degri*e in r. 

An expivasjon of the sis'oiul degree is idleii 
called a ifuttilmtic 

HOMOGENEOUS EXPRESSIONS 

80. A homtM/roeints rxpn^Hsion is one in which 
all (he terms are the same dimeiistoiis. 

r>x' ~ .‘Ix'y: ^ y"* .* is a lioiiM»geneous expression 
of (he seveiitli degree, since each term is of (fie 
.se\t*nth degree, 

We have wen in .Art. 27 that any term in (he 
pnaluct of two multinomials is obtained by 
iiitiUiplyiiig a term of (be otitr multinomial by a 
term of the other. It is clear, then, that if eacii 
of the multinomials is homi»geneoiis, their pro 
duet will la* homogeneous. For exampb'. i( 
I'very tenu of the imiltiplier is of the stonol 
degree, ami every term of (he miiltiplieand is o( 
the thii'il degrt*e, then «‘very (4*rm of the pnaliirt 
will Im* of tho fifth degree, since 2 ♦ .'1 b. See 
(III* Example in Art. If every ti'iiu in (he 
pnsliiet was iio( i»f (he (if(h di-gns*, (hen we 
should know there was a mistake in our 
mult iplieat ion. 

PRODUCTS BY INSPECTION 

81. The student must learn write down flu* 

pnsiiiet of two, 4»r of three, such factors as 
.* > fi, .r • ‘ without going tltioiigh tin* 

pi< Kress ex phi i ms I in Art, 27. 

If we do the actual mult iplieat ion we timi (hat 
(x * fi) (x ' h; x^ « ox • hr * oh, 
wliich may Im written 

J“ * (o 1 b) X ^ oh, 

lliis result will In* tnie whatever values u and 
6 may hav<*. A ijentnol riauilt, such as (he one 
just shown, is callefl a fovoioto. 

Ix*t iiH now give s|K‘euil values to a and 6. 
Hiip|K>M.* (I it and h - - 2. 7’hen we have 
(x * 3) (X - 2; X* * (3 - 2) X i :J ( - 2) 

4 x-fi. 

Or. if « -7 and b 4, we gel 

(x-7)(x* 4) ^x’* (-7 V 4 )x44(-7, 

X'- 3x^28. 

We see, then, tlmt the [irodiict of two such 
binomials as x f 6 ami x-o tvaismls of (lins* 
terms, and tliat (i.) the first term is x' ; fii.) the 
ooefticiiml of r is (he ai«i«, taken with their 

214^1 
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ftfttfM’l' hijifllH, <»f till' ti'I'IIIW of lh»* 

iKtiiiialH ; (III.) !h«‘!hiicl l«*nu i« tin- nf 

thr HHiiH* < UM 

ill tin* wJiiiM* v>ny^ l»y rn'tiial mult ioii, 

finii tiutf llu* pnHhu'i of i o,r h, uiul r * e 
in 

;r* * » f» 1 / ) r* {ftr ' r/i ah * 

Ili'nci* wr run at om-r wnlr «Imwh flu- 
of tlil't'r Htirh l»inoiuial-i us r > ‘J. r I . ’ 4. 

Tims, 

ir J){j l)(r 4) 

r CJ 1 > 4) J*' 

‘ '/j( 1 ) . 4 ( - 1 ) -j . 4: .1 • L* 4 . ( - n 

r‘ < r»r' • Jx H. 

Afirl a Iitllr jirnrijrr. tlu- s«'r4.ni| Imr <*t \\i»iU 
run Iw |M’i foi'tiii-«i iiM'Mta))\, sti I iial w»- ha\«- 
Hot ll>n{4 to \\ lit «■ n Imi! llu artual Msult. 

SQUARE OF A MULTINOMIAL 

32. sliiill IIOM sIimw Iii.m llu- Sfjuan- “f aii\ 

limit itioiMial «*an Im- whIIi-m ilown la iiis|m- 4 t u>ii, 

111 llu- foiiiiiila 

(. 1 - a){x - h) ./• (o h) j- ntt, 
if \\t- put h u, ut* < il»laiii 

(r - a)' ,r' S<m n . 

*riiat Is, t/i* Mftnir* nt •! hi tfitu >tt^ M • «p*u/ /#» fh* 

Mftmn •'! ih* fJn>> (hr M/nmr <>t //u 

/ u K » (hr i>i*n(\irf uj (hr (na (»itn* 

h.NMiup]*' I. N\ rill’ tlu* '•ijii ii*- ot *2n 

:\h 

I h I t', u I lia\ i- 

(•.'-•) It/, 

( ;tA) • ttf/ , 

1* (*J/l) ( lih) tlhlh, 

all of u lilt it ran Im tlmu- iii«-iit/iil\ . sm ( Iiat, 

{'Jit :ih)‘ 4/1 IJfth ifh (av 

In tlu’ tiinimia (.»• tiV .r* • 'Jft.r a\ 

Mi|»|H»sr a Is t'tpiai to (y - ) l lu n w«- lia\r 

U » ft • )• r ' J (V ' ) J (y )' 

- jr ^ Jr If * Jr if' < Jif. 
oi , irai niii^inu tl»*' lt riu!s. 
r ir * Ify • J r • Jrff. 

ViiH'rvtlinj^ in tlu* s^mu' way, wt- ran «‘litani a 
ftinimU for tlu* stpiair t*f tlu* sum of ciay 
nuiiilN*i' til (|uaniitu*s. \N r nmy t->|»irs.s tlu* 
it'Hiilt in witnls, llms, 

Th* imfinti’f i>f /till/ 9Hu(t t ml is »-yif<|/ (,• th» 
Htim «*f flit Mfiitttrs ,,f 0>i, h t* I in r<f (h' 

hHfrthrf irtth t if trt fhr f>n*thirt ,tt rr* , tf 

pltn ••f trrth'*. 

KAaiupli' 2 S»maiv a * Jh - Ilr. 

(if * Jh . l\cy n- - 4fi* * t*r - I'Jfcr ~ Tifo 
* 4tth .4 u.i. 

N*‘tr timl, wliatrvi’r aij^iis thr trims of tlu* 
iiiny luiviv llu* “Mpmiv ” irriu* 
of thv iVHult iiiUHt, l>y tlu* riilt* of hij^iis, hI\im\h 
Ik* latKitivu, \Vr tio not, tlu'ivfi*iv, lin\r to 
tnninU’ «l»out tin* hi^uh of llu* rrault iinttl wr 
iHiitii* t4i Uir fitiri whioh ooiiKiHta <«f '*t«uv tlu* 
|ir«KUirt t»f 1 ,/vtjry i»ku’ of U’lmx.'’ 

Aftrr writing nowii tlu* M|tMiiv of a niiilti- 
iiointM), w«* iiiuitt. if tlu*n* luv any ULr tvniia, 
them luxMnlttig to tlu* oixhirary rMh*«i. 


Kxaii)|»l** 3. FimI the value iff (jr^ — ar^ 4 ar 
Th«* iwjiiireil \hIiu* 

\ 

- Jr ‘ Jr* - Jr* - Jr * Jr" Jj 
r' Jr' ’ ’ir* 4r * Ifjr Jr * 1 .la**. 

Noti;. T" make sun* that we take /'r/'ry |iair 
of ti i iiis. It In-sf tii take ** t w ire the i/nKliiet 
tif e^eiy term into #-»-er// (rmi irhich (>tlhm s */. 

CUBE OF A BINOMIAL 

33. The Htiuh-nt shoiihl Jilsii reiju-mhei the 
'.ih> tif n liiiUimiHl. We (/ill ohtain it fi-iiin the 
liiriimla 

( j ■ ff) ( 1 h) {r - <) r ‘ {*i h • r) x~ 

(hr *// fth) r • fihr \ty piitt iiiu f/ and /* eat'li 

i i|U;d to it. Tims. 

; /■ It)' r ■ (ft * It ■ II ) r" • {nn - nn • iw) 

r nun 

X Ik/r’ • IW/‘.r if. 

K\alii|ile. Wllti- down tlu- \alii* •*! \'Jh I)’, 
Hi-ie. tlu* r iif tlu- foiiimla Iteroiiu's Jh, aiul 
1 1ll /I l»et ••IIU-S 1 'riu‘H-fo| e. 

{'Jh 1 ) i'jh) ;i ( I) cj/.r 

( ir 

Hh \'jlr l\h 1 Itts. 

4*!u- W"ikino slu'idil. <*f i iansi', Im- }m rfoi nieil 
uu-ntdl\. notlmiL' lull llu- n-sidt In iiiu wiitleii 

• low n 

34 Ihfo, I i« >i\ tn *4 nmltipliraf Ion. tliere is itne 

• 'tlu I impoit.oit Ii'sult to he olitallU'il ll'oln the 
f • •! iiinla 

(# ./)(./ * h) x- - (// - h) r ’ nh, 

Su|.|»o*M h - a. Tlu n w e j^U't 

( r »/ ) ( J- - // ) r' - (fi n) r » fi ( - /; ) 

r- - 11 '. 

Ill lire, do fntnlnrt (fo .sum nod <iifhtii,r* 

III (iriifimithfiis IS (hi ihfii it iiO ef (h* .r sijilltus. 


EXAMPLES S 

Mult )pl) 


1 

r' - 

Xtf * l*if- 1»> 

y 



J" - 

y 1 hy-4xy 



3 

ntf 

- iih.r i nr 

' - 

-/#ry 



'nth rif . 



4 

r - 

nf If' l»\ X • 



5 

J 

rif If ' l»y x- 



6 

r' • 

fix - a- la X - 

nr 

«*. 

7 

J ' - 

Jr :i hy X 1 




8. jr' nr' - hr r la x' ~ nr * h. 

8 •Ir-y- r* Jif* l*y ir - jr rif. 

to. tt' nh nr fe - hr ■ c- la n < h , c. 

I sin*,; the ia*snlt i»f Alt, 34 tiiul the e<iiitnmti{ 
piishiet of ‘ 

11. I - X. 1 X, 1 r . 

18- x' rif - if\ J" ~ rif - 5r, r* ~ jr y* * y*. 
Snu|»hfy 

13. (rt • h . c) ih - r ~ <i) (<* i <» - h) (a -r - f). 

14. (r-ff)- . (v- :F f:-xF. 

13. {x * J) (X • :i) (x - 4) tx r i»). 

16 . jrir ( r - Y* > * pV -t) 

" py (r ~ •*"*) ^ Y^-*~* (r ' p^) 

17. !M*^-*M(x - :\) ^ 21(x~:;F 

4)(t ^ :») * :t(x-ip;). 
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Find the f«iI]Mwinu; sqiinres 
18. (x- ay ^ 4:)^. 20. (a ^ 6 - c« f/F* 

18. {:W - *a 4^5)*. 21. (<n^ hr- (a * h)K 

Find the cu)h* of 

22 . ax ~ v- 88 * r y 4 -• 

28. 1 >4^. 26. r - y - 

DIVISION 

85. nivision in the inrerne of inuUi{ilu'Mton. 
When we divide <» l>y 2, we find the quantity hy 
which 2 iiiijHt 1 k‘ multiplied in order to prmhiee 
fi. Similarly, when we divide a hy 6, we find 
the quantity hy wiiich h must Ik; multiplitNl to 
piNsluce a. , 

Now, in Art. 22, we saw tliat KUt'tvHHixe 
mult iplicat ions can Ik* done in any order, 
llierefore. Kucces.sive divi.sioris can Ik* done in 
any order. Hence, a succession <»f multiplica- 
tions and divisions can Ik* done in any onler. 
F<ir example, if wo niulti|»ly a hy h, ami divide 
the product hy r, we ohtaiii the same i‘<*sult as 
if we divide o hy c and multiply the quotient 
hy /). 

86. In .\rt. 21 wc s;iw tliat 

(i.) ( o) . ( . /,) . o/i. 

Tliercf* ire 

( - oh) ,- ( . o) . 

(ii.) ( . o) . ( - //) - oh. 

Thercf..re 

{-oh) . ( * o) 

Hiul 

( - oh) -t ( - /<) >1 o. 

(lii. ) ( - o) y ( ~ 4 ah. 

niereh *re 

( , ah) y {^n) 

< Ml examinii»<4 t liese results \vc sec that, just 
as in the case t»f multiplication, “like Ki^ 4 ns 
^ive * , uidike siiiiis uixe — ^riius, th>’ 

Iaiv' of Sofn.H i-i //i»* ittuo* for ox fn 

iii oltifJirof 40U 

87. In Art. 23 we shoxvtsl that o' v »r 
If, then, we dixidc e’ hy o ', we ohtaui o* fiir 
quotient. 

That is, 

o' -T- o' : o* o' *. 

Theli*f*'re. o'ht'fi on/‘ fmor4>, ,f d h'lfy, h 
dirid^d ho onofhri- if //j#* moo- , tfo’ 

ind^^T ol ih* ifuotifot tA foiiud hu /‘ohi not oof iht 
ittfit'JT of th* iiirotoi ftom th^ auhx of fhi^ 
diridrufi . 

88. We are now ahle, hy usin;' thes«* results, 
t4» divide rme simple expression hy allot lier. 

Example 1, I)i\ide Urh/* hy 7x*r. 
lAjrhd -e 7rd' - (14 -e 7) x (r'' -e x) v (»/* i~ ./*) 
hy Art. 85. 

- 2 y x"* * y ;d •, hy Art. 87. 

As in multiplication, it is clear that we can 
write dow'n the result at once, the ste|is shown 
alK>ve lieiiig done mentally. We (i.) write 


down the wj'ii of the quotient, (ii.) divide the 
luiiiterical c<K*fticient of the dividend hy that of 
the diviaor, (iii.) write «h»wn each letter that 
•KYurs ; the index of its |s>wer Iwnij: found by 
Kiihtracting the index of tliat letter in the 
dixisor fniiii the index of the same letter in the 
dividend. 

K\ ample 2. Dixidt* - hx -f 

-irvi'/df" + :kiv.v- rsrhv tiis 

Here XX e have unlike sipis ^ix e Then 
ir»- It - 5. Next, o' 4 o' o'\ and so »*u, 

89. It should Ik* notictni that xx'lu*n a pmei 
<»f a letter i.s dividtsl hy the soiiir |M>wer id that 
lettx*r, <»ur rule ^ives us t) for the index of the 
t|Uotient. 

Thus, 

.r* r X* r* * r** 

Hut it is evident that x* t x* is 1. Ih'iirr, a 
quantity xxhose imiex is /.ero is equal to I 

Answers to Alfebm 

KXAMPI-t^ 8 


1. 2u-|/i ^ \ft 

*Jh . .1 1 1 

Zo - Ml t 2(il 2a 

Iwi. 

2. :ix-li - :;i.r 

• 1 - ;i.r 

• l;| •■Ir |l 21 

^ :ki • 1 

8. <1 ' ~ r 

a 'Zh . 

n rj 0 • h . Zr 

— *Jh a - h . i*r 



4. - ; - 1 ^ 1 


1 - ‘J-dl 2 . 2 

- n .Id.. 

5. .r* - r ; !ij* 

■ x'-' ’ ,r ~ 

1 - 1 - :5 r‘ 1 :\r^ 

.• y ■ 1 1 x' ■ 

:v • x- 

1 ♦ :{ ..x‘ . :v -x-* 

- 1 1 Idv, 

6. I r - - ! 

- A.f - Iv 

. i . .r r - 2v 
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4 

1 2?V|'. 

7 

uh'r.rif. 

2 I2r». 

8 

* 2«Vr. 

8. 2r'tf. 

9 

- lUh 'h r '. 

4 -• tei'Ar*. 

10 

ti>/*h 

5. iA<id>r. 

11 

j v' . 

6, 2u*/cr'. 

12 

iH'drcrr U 

13. 2a r v 2 .( 

- 1 ) , 4 . :i . 

->24 ld\. 

14. .Vi ’v o . 1 

. 27 i:k. 

.Id*. 

15. :5.rv 4y 

- .‘mi 

iH . (1 , :» in 

.Id.. 

16. (IV ^ ;h/)* 

{o' - 

) ( 4 * 

(1 ti) 2:» :i 

22 -Id* 


17. *2ar~\ojrif 

4rv a] 

4 <» - 1) 

~ M Aom. 

18 I 'tWix ly- 

'h.( h.( 

- P ^^2' IP* 

2' . 12 .1.0. 

.n r. / «■ t XV 

./I «i ^ .* / - *v 

' N ■ :.r‘ 

\ 

441 N >-4i> 

r.fl' 1 - . 

\ H 2 ’ 



20. ./ . * 

^'l2ifVV' 

- ,'144 , *^'2‘.;f 

- 12 t 2 A 

lUI. 
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By F. L. 

iifi itfiilMjIalorv tnitfi from th»* 

** n’m<»t****t ll H till* JMIWIT of 

moving from plart* plni’r. Iti tlit* lM’|(;iiiriiii(; 
)h* fMiU'ly the iiioaim \%itli uh.ch 

Nut«*r*‘ IukI provifl(*<i him. an<t for all ordinary 
jiiir|MMM**( lif‘ tu*<Hjr<l no othrf. avoraff** 

Ilian rati fiminlain on ftutt n of four 

tiiili'M an hour foi a«*M‘ral houi>, i nd ran 
trnviTia* iiion’ than .'«• inih'H in a day « man h 
Ilf 10 hiMirw \Mlhout iiiidur rlhui For whorl 
tliwtaiiri'H a Malkin^ parr of o\rr liiir' tnil<*H an 
h <ut ran In* altainr I undrr raring rondiiiotr^. and 
nvri riifld iiiilrM haw Imi'II ro\rr4*«i u if hill orir 
hour On forrrd marrh. with Ihr uw.iiil iiii|n*<Ii 
iiirnta. Hritiwh Holdirrw havr Iravrrni-d a diwtanrr 
of 43 nidrw til hourw. 

U'hrn riintitiiK. a tnaii ran rovn 11} inilrt* 
tn thr hour on a raring trark, hut thr rfTort in 
M'xrir ; in wmi i I \ iIunhI rouiifnrw. luiurvrr. 
ihr niitiV(«w |NmH4*Mw rriiiat'kahlr fMO^rrw of ruittitti^ 
for prolongr*! iM’riiHlw. For rvainph'. lh<* iiafivr 
Irttri ( arnrrw of India arr arruhtomrd to niaiti 
lam a Htriuly tiot for many houi'^. without 
Hp|airrn( «‘ffor(, o\ri roujjh rounirv. m a way 
that wotikl In’ a phyniral ini|MH*Miiilif y to a 
Kuro|N*ai} undi'i Nitmlai ronditionw 
Animal Service In Transit. In 
rniliNcd rountrirN tin* roa<lw an* kipt in liiHwl 
onlri. and pro>tn*wh on foot tw thrn'fon* rawy* 
ami ronifairativrly Kpr«*dy ; hut in uiiM^tth'iI 
rountiK'N. wiii'ri' riaulw an* |MM»r or aliariit, walk 
iti^ IN a |MNir and iiirffirinit iiK'aiiw of traitNit. 
and in any i'iim* thr traiiMiort of fftHHlM tin f«N*t 
n* an anluouw pnwffm. (iriirr it taiiir alHiiit 
that at a v«*>ry t*ai-)y of human t'lvihaalion 

thr aHwiMtaiUH* of animals waa invokml. Whrthrr 
ratlirU. tm^rn. or horwra wrrr thr tirat tt» lirroilir 
thr NI*1 vniltH of Ilian mnnl not ronrrrii ua Whilr 
rvt'ii to thia day thr t'niiirl la thr only Hiiiliml 
t'a|mlilr of rn>ann^ long wtn'tt ln'a of drm'rt land 
withtiut aitipir aiipphra tif ftNKl and watrr, 
thr htirar ta hy far thr inoal grm'raUy arrvirr 
ahir ka^aat of hunlrti. 

Thn Homa. A hotm* walka at nlanit four 
inilrM an hmiraiid trota about Itf itidra an hour; 
it ran tmvrrar Hd inih'a in a day without injury. 
Tina givtw thr ntk'r a raii|cr twirr aa grral aa 
that of a (HHlratnan, Monnivri*, while thr horar 
t*annot travel faat ovrr rough and attmy gnniml, 
it la far Iraa dr|irnciriit than man u|Ka) gtxxi 
niada, and. indrrd. la tn<»it at Ixuur u{Km 
ttdiing graNaland. Htilmg la urai'tirally aa aafr 
aa walking, and twiiv or thrit't* aa* a|io<'dy. 
'Ilir tirat «iat of a ginai riding luv, r of rourar 
vartra wtUi lucaJ < in'umataiHa'w. Imt may U' |hiC 
in Uita rountjy at alanit C.V1. whilr ita uarful 
hfr mat Iraal 12 veara .\lk>wtiig for intrrr t 
at ^ firr rmU, and taking artnmnt of thr life 
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of tiir jinitmd. thr annual rharg(*s tin capital 
arroiint timoiint to i7 |»<t antnini. Thr krrp 
of a liopM- ri»>.ts. ill Knghind. nUait low a wfrk, 
«*r, in< liiwivi* of HhiM*ing. wtahling. and attrndant r. 
alMitil £| |N'r Wrrk. niUK. it rosta' at Iraat jC.'ii* 
a yrar tt» krrj) a horsr ff»r riding, withftut 
f'rrkoning font mgniru .s. 

'Phr tiaily IK mm h thr saiiir whrthrr 

thr hoiHT Is iisrtl rvrrv (lay or not ; hut 
allowing a diHtaiirt* of I2li to l.'iO imh^a iih n fair 
wrrk K work, ihr rosf |n*r milr amounts to 
t oiii 1 Ml. to 2 .*{(1. at IrHHt. 

Vehicular Transport. man who 

utitlntakcH a Knig joiiniry. for rxampk*. in a 
tirw or iindr\t*lojNsl rituiitry, Kin h aw Australia 
or Khoiirwia. muKt providr IpiiiH^ lf witli mraris 
of 1 1 atis|M»rtiiig his ho(iM-)i(»ld and othrr g<M»ds. 
ami ihiw rannot U* ronvrmontly arrtiiii' 
phwhrti. rxerpt undrr w|Hiial rirtumwtanrrs. 
wilhoiii thr aid of vrliulrw, Kvrn m ciuliMsl 
ruuntncH radwayw miinot }>rnrtrat<‘ rvrry- 
wlirrr, ami transport »oir thr rmnimni roatls 
must In* rarruHl on as rconomu-ally as jaissihlr. 
Paking the lattrr casr first, thr suhjtH-t naturally 
falls iiiiilrr two hrads : tfi»- trans|H»rt of mrn at 
a roiiifMtratixrly rapal pa»‘r. and that of giKNl.s 
a! a low .s|N*rd. 'I'wo rlass«*s »)f \*rhich*s arc 
thrrrlorr ii**rrssarv, and two kinds of draught 
animals. 

Light Vehicles. A light \rhii lr. such 
MS a <h»graii, drawn hy ♦»ii»* luusf. prinrisls 
a! tin* avrragr ratr of Id to 1*2 mth*s an lioui. 
iimt has a range <»f Tld or 4tt link's a dav— iiitirh 
iiion*. if rclavH of ho!x*s arc (*iiiployt*«i Kslj- 
Hinting tlic coal of the vi'hit'h* and harnv-s 
at iTMt, uml allowing |N'r h»r iiitrn*st. 

Id |N»r cent, for di'pn'ciation. im luding n*|Miirs. 
th«' annual (*\(Hmditurr cntrtilt*d hy the jmis 
m*.ssion Ilf a dogcart is C! It>s , and with that 
of a suit able liorsi*. aa la'fon*. annuints to a 
ti»tnl of Ids. If thr vrhirlr writ* drivni 

k»r Ikf mik*N daily, ihr cost t»f i>*|»airs woukl U* 
givatrp. hut this ih not the average condition 
AKsuiuiiig. thrndon*. that thr chargi*s an* a.s 
Ntatinl, thr tniat |irr mile of vehicular transit 
hy thia mrana. on tlw* Ikwais of )2ti to h'lti mill's 
per wtM'k. may Ix’ rati mated at alaiiit 2‘3<1 fX’r 
milr. and if an attendant i» rm)doyed this 
will la* at k'aat doiihleil. 

Turning to thr trans|xirt of goiNK tliift in 
inoNt e(>pnoitiically rffectcxl in Urge wraggi^ms, 
drawn hy two or mon* hoiwra. at a wpeed of 
2| to 3 mile* per hour. Tlie burden con.Ntitut. 
ing a kwid dependa upon the nature of the 
pwaii carried, but thr weight that t^n U* 
iiauled oo onlinary roa<U un^r the roDditiona 
named U almut 2 tons per two'honied wraggvm. 
The I'm! of aueh a waggon U £44). Alk>w mg 
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l p<T rt*!!!. for intt'n*?»t. ami estimating ihr life* 
of the waggon at. oav. ITi yeaiY. the annual rhargts 
amount to £*). Lalmur will e'ont, roughly. 
£1*5 |>er annum. Tlie first rost of the draught 
hornes. which arc heavy animals, an. I rctniin* 
more foexi tha^ <*arriHge horses, will amount 
t4i iKNh and their keep. stah!ing. etc., to £l|o. 
The total annual cost of the two luirntxl waggtui 
is therefore iT!V4, and. allowing for a t^tal 
journey c»f miles a day. «*Ji tla\s a wet^k. tin- 
cost |H‘r lon-niile in .‘Ijd. If either the load or 
the djstan<‘e U* Uss. the cfst will Im* pro|Mtrtiiai 
Htely incn*aH4'd. 

Ox Transit. In count ri<s siu'h as the 
Transvaal, while riding and driving in light 
carts an" the customary means of i ravelling 
in jaTson, g»><K|s are conveyed in waggon*- 
hauh'd hy oxen at a \ery slow pace, not iii.»re 
than 1} inilcK an hour; the roads arc very 
primitive, and often as many as *20 r»\cn are 
harnes*s**<l to a single waggon. BulUxk cart*- 
are also largely us«*d in India and other KaNii-rn 
<*<»untries. and ui the latter persortal transit i- 
more eominonly effeel«‘<l with light hnml 
earringi*s. ealliHi jinnkshas. or “ rlck^■hau^. 
hatil<‘<i hy nati\e runners, tlian on hors^-hack. 

Town Transit. The means of transit 
a\nilah|e in towns. «*s|HS'ially large otu’s. with 
<leiw |M»|iidations and often narrow stunts, 
stand in a category of tluar own. I’he siihjt-c t 
is one of imim-nse im|K>rtance. and. in siu h a 
city as ]>indon, is of vital inten^st to all clasM-s. 
Naturally the horse has hitherto oi-cupied a 
pnunin<‘nt |»osition in this »'onn»H’tion. and, apart 
from railways, has remaiiifKl untd re<‘ent \eat- 
pra«'ti< ally the only availahle agency for carrying 
on the tiansjiort of fiaamTigers and gooih. 
In addition to innumeruhle private <art-. 
wnggofiv. <'aiTiagt*s. etr . there are in l^aidon 
ahoiit 1 1 ..'WNt chI>s for hire, and .l.fKKi omtiilaivrs. 
Itf-ide*. alsuit tramcni's. All these ply 

u|H»n tin- (‘ommon nrnds. and th«* coiigestum of 
trafH<‘ is such that, according to the Hc|M.rt 
of the Royal (VunmisMion <»n I^mdon 'rrafhc. 
the loHK of time due t4i this caiiix* alone nnioiints 
to .‘|tt or 4<t fa*r rent, 

Omnibuses. <>mnihus 4 -s are public con 
vi^yanecs usually carrying latsM-nger-s on the 
ns»f as well as insi<ie. to the numlar of alsajt 
2l». and are hatd**(l hy two hors«*s at the 
rate f*f MX to <-ight mih's an hour on the 
average. 'Fhe far»*s are m the neigh laairluMKl 
Id. |a*r mile. Su<*h vehieh*s forma mi>st vahiahlc 
means of transit, though the )»Hce m slow, 
and in many |>arts of liondon llu'V ar»' the only 
nu-ans. Tliey have lieen aei'used of lx*ing to a 
grt*at extent the cauM* of the eongiwtion of the 
London Htrr*cts. hut this contention is ea ily 
n'fiJt«Hl. 'Fhe mc«st fruitful aourr’es of delay aie 
the slow -moving carta and wwggona with whieh 
the narrow streets are eneuml*ere<J, and **s- 
|Mt'ially thi* vehielea whieh are kept standing 
at the roadsMie whilst loading or unkawJing. 
thus reducing the available width of the roafh 
way often to the extent of 25 or 3fl per <-ent. 
If the* main alreeta could be rid of tht'ae. and 
rraerved aolely for the quick -moving traffic, 
the eongeation wouW be very greatly leaaenwL 


In towns whirh an' mon* fortunate than l.»ondon 
in tin* |HWNCH*4ion of wide streefa. oinnilaiaea 
have l»een largely >u|H'rs4Hh^l hy tramcaiw. to 
which we shall rcfi r later. 

The Bicycle. \<»t t'\ ervone i an atfonl to 
l,«‘<*p n horsi', and. therefore, ihi* evolution of a 
eheap and n iinhh* huyde tioiu the oUl Imne- 
shaker during the last twenty years has 
rc'iiiltial in the manufacture and sale of an 
eiionmnis nuiidH-r of these michincH The 
iiiNeiition of the piieumatii' txn* wav of mipt'eiue 
iiti|MirtaTic«‘, rcuderiiig tlw motion vtiuM»ih and 
aiinaahlc. and giiaitlv inci-caving the axi'iugc 
*'fa‘«al attainahle \ wt-ll inndi' ami duiahir 
machine cati imw U- obtained for l‘tl or IK, 
ami will last for s»'veral years, if kept in mnsi 
• *r»lcr and ri‘nair riie Mniximnin distance 
traveiseil in an hour on a riv«*ing track is ludcs 
Tot t yards, and on ordinary roiuls t»\ei 22tl link's 
have hiH-n covered in 12 hours, thus li'uviiig horses 
and men on hnU far in tin* rear. W ithout forcing 
the pace. It is easy to maintain a speed of 1 •'» 
iii'lcs an hour, and ti> coxer ItHi miles m a flay 
Ihcycles. howc\f-r. an* ill adapt«'fl for carrying 
w«-ight otlicr than iliat of the liflei Allowing 
fot ii tot.il outlay of i4 |»ci anuuiu. tin* cost |ier 
Hide (I.Ttl mill's a xxeek) is >d . so that the 
hu ycl ' is one of 1 lie chea |N>st means of 1 raiisit . 

The Motor Bicycle. The ititiiHhiction 

of file small, high s|ic<*»|. interiril coirihiiHtion 
engine for the propulsion of road x chicles xxas 
soon fotloxxi'd hy Its application to tin* hicyclc. 
and k'd to the dexejoptnent of xerv high 
-P'CfIs Oh the racing track (one kilomette 
111 2 t>? seeomls, eipialhng a K|M*<‘d of K 4 'tlH miles 
an hour, having hee:i reiu'hfst), hut not to 
any great extent on onlmary roads, owing 
to the legal rc-'t net ion* and the ncf-eNsity 
of • xen ising eaiiiion m the prcM'iiee of other 
iiHciH of the Inghxxay Kveept f(»r indiviflital 
Use. the hi( \ili' ohxioiisly > aniiof form an 
(hiiMutarit faetoi in ks'omotion 

The Automobile. Tin imsii'Mi miio 

tnohde. on the fUlier hand, is destined to cxereis4* 
iinmense mthieiiee on t!ie transit ptohlein. ami 
its ;ncteonc fh'velopinent during the last ten 
years has result**f| in the ('Xo)ution of various 
»v|>* s of anOaitohik* < ars adafitfsl t4» exa rv 
fiKKieni n*c|iiiri‘mf*nt . I’lu' st»c<*ds attairrihk 
are eijual to. or f xen grentei than, that f»f the 
fastest express train (a kiUtmetre Imving l»e*'n 
coverefi in 2lir s4'ef»nds, j»r at the rate of IfM .T’i 
milcH an hour), xxhde the ear retuaina iimh'i 
the m<»H* fierfeet eontrol. as regarflK lioih the 
steering ami the ahihly *<> »*lf»p in a very 
slK»rt sjiAce 'Phe high s|»«*4-f| is <|iie ff» the 
great Rfivanees inorh* in rceenf yiars m the 
flesign ami e<m>ftn]ctton of miiaII engim*>i. 

'i hanks tf> the acciiracy f»f mofleni manu- 
facturing niethfids it hoM Ins-nine jmHsihh* tf» 
run ihe-M at very high nitative s|^x*eds. thereby 
enabling them to flevclop large f'lnwers xxith 
^inall weight, llie inw of x'otntilc liquifls, Mu-h 
an |]ctrn|euin spirit (fa*tml). ak'ohol, etc . ex- 
plortt^J in the cj-lindcrs of iheiw engines in the 
form f»f vapour mixrd with air. and thus «Iis- 
petming with the ei implication a due to the iiw 
of steam, has made then* cap.ible of running 



ronitriiiriiiHly without atirntton, a I'ondition 
rMwrntifil ttj Hiiocm* in tin* c‘a**o a car runninir 
»if c*on«id<Tahl«* apm! on the common road.H. 
It iti Inie that aoine tyiK»a of automobiles are 
driven by steam, hut tliiK agent is now little 
uimmI except for heavy g^KwU waiyitrins. Im- 
]>rovementa in automobile propuUicm may Iw 
exfieeted in the appHeation of ateam or gan 
iurbimm and the uw* of |>araf!in inatead of 
lietnd an a fuel. Paraffin or j>etroleum eo»t^ 
only half as miieh an fadrol, and the only oliataele 
to iU tiw' in the diffieulty of carburet ting 
|irm»erly. 

Coni of Aulomobiloo. Although great 
r^Mliietiona in the coat of automobilen have taken 
place during the last few yeaix, they are Mill 
very ext»ertHive maehinf***. Imth in firal cost and 
in upk(M*p. 'Hie latter is largely due to the 
iiKlianiblier tvrea, which are itidispenaable 
adjuncts to e<»mfort in travelling, but are. 
unfortunately, Hubjesd to very rapid wear. A 
s<»t of tyres for a motor-car coats from £2f» to 
tno. and laats for not more tlian 4.(lfl0 to A.OtKt 
inilea, ao that, for tyres alone, the cost per car 
mile amounts to *Jd., nr, nny, per naaMmger ja r 
mile. Jd. Allowing frir inten*st ami depns'iation 
4m the c<ist of the car, stabling and attendance, 
and the cost <if p«dn»l, the total eoat |icr |»as 
Meiig4T |tcr mile may Is* estiuintfsl at 2ld. fur ft 
fotir wmtcd car. assuming thnt all four seats an* 
iK4Ciipiisi. and that the average distance covered 
is l.Vt miles a wH*k. 

For tlic transjmrt <»f go<Hls the heavy motor 
waggon has already amply provtsl its wcirtli. 
and has quickly <’omc into general uw*. Such 
w'aggims ari' huill to c arry frtun thres* to six 
tuns, at sjHMsls from 2J to fi miles ja»r hour; 
the driviitg motors art* usually actuateil by 
steam, at very high pn»s.sure (22<» lb. |ier square* 
inch), and arc* ratmi at fn>m iiTi to 4fi tndteate<i 
horm* jMiwer, Tliew waggons ary not provided 
with niblsT tvns4, but with broad and heavy 
wchkIcii whes'ls. hIkmI w'ith stwl tyrc*s. The 
cost of trans|Mirt c‘aiTicsl on by their means is 
aUmt .1|d. |H*r ton mile. Faster and lighter 
vans art* made (or dc'livering (tartcls, and 
irndtir vans driven by |M*trol engines* have lHS*n 
adopttsl bv the British Post Office for canying 
the mails in and Iwtween certain towns. 

Comparison of Mothoda of Transit. 
It may lie op|iortiine at this |K>int to sum- 
marise the data given in the fon*going and 
subsequent sts'tions. and this is most con- 
veniently done hy means <if diagrams. We 
must here |Hiiiit out the enormous tm{iortancH* «if 
the element of time in eomimring rival system** 
t»f transit. Time, says the proverb, is ra rwiey, and 
certainly to the busy man it has a very n*al vaittt* 
rofiHiderations of spa(*e t'omjrel tis to confine 
ourselves to a single example, and for this pur- 
pose we shall take the ease of a man whose time 
la valued at half a-i*rt>wn an hour, or *d. ,»r 
minute, (hir readers ran readily wt>rk out for 
themselves any other caM* in which they may lie 
more directly intenwted. 

Tbeae diafprams are very instructive. It will 
he seen that the time allowance puts an entirely 


different complexion on the matter. The fastest 
mode of transit at once hecom<*s the cheaiiest. 
and if an expreiw train be used, the railway bt 
by far the cheapest, for then the cost per mik* 
will come down to but little over P5d. Walking 
would at first sight seem the n^ost economical 
means of transit, costing nothing but shoe- 
leather ; yet it proves to Ik* the most expensive. 
The fir 4 diagram gives the relative speeds* 
attainable under praetk'al (*ommen*ial condition > 
for fK'Tsonal transit, with which we are mainly 
conc'cmed : 

•#/wirr SPEED OF TRANSIT 


crCLiNO b 
mprantNO <• 

Nonst m 
ft.ee CS0 ». 






W’v take next the a 44 iial outlay entaib'd by 
va^oll^ III *an.H of trannit, without allowing for 
the cost of tim<‘ exiM’iubnl : 

„ ... COST TWANStT 
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l^a-^tly. let 11 ^ the effin t 4 >f taking time into 
consideration, on the afor«*^aid basi> ; 
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Hie diagrams must be regarded not as ahao- 
lutely exact under all cirrumstanreis but as 
only apiiroxtmately true. 





WEAPONS&COLOURSofMAMMALS 


Croup IS 

NATURAL 

HISTORY 


Derelopment of Braiii*. Horn* and Aatlera. Skin, Fur, and 
Scales as Annonr. Vahoot uses of Coiourt. Other Ortuunentatioa 


15 


By Professor J. R AINSWORTH DAVIS 


’^HE l>arkl>nn<‘il animals whit h first (loniinattti 
* tin* laiui ainphihians. ima rr|»rt*s« ntt'il 

l»y salainamlfTs, frojjs anti tnads. l,^ttt'r 

tln-sf \%«*n‘ supplaiitfd l»y a liranch of thoir f»wii 
stoik -i f.. replilt'K — which utlaptcd thf'insrivcs 
tt» all sorts of ('onditioiis* and jirfH-nt<*d a ^rcat 
variety fd groups, ni(»st t»f which arc nt»w cii 
lircly t'xtinct, Tht* iiiciiilxT*' t»f thi^ clas^ in 
fhcir turn yielded to iiuiminaK and hitd>. 
both of which arc iinprovcincnfs upon tin n iin»tc 
rc{>tilian anccstfirs from which they lia\c un- 
dfMihtcdiy sprung. 

The Blood of Reptiles, i'hc suct i 
of both birds anti inaininaK in the struL'«h' for 
c.\i*'tt lice is primarily due to the fait that their 
t irt ulatoiA and hreathintf ttigaiiH ha\c U*i luiic 
extrcincly «‘flicienf. 'Vhe latttr purify the 
lilntMl \cry tlmnuighly, anti in the f<»inui flute 
IS no mixing of puic 
aiul impure hhsKl. as in 
.iiu|)hihians and reptiles, 
wliieh are Isflh greatly 
haii<hcap|»t‘d by the t ir- 
« ninstatiec 'rhey halt*. 

Ill fiu*t. only partly snf- 
cit'th tl III adapting the 
lisli circulation they hu\c 
mhcritetl totheconthtioiH 
winch obtain md lanti 
1*hc athantage whi*h 
hirtl!> anti umminals hax 
^iaiiuHl in the three titms 
iiidicateti iiU'Aiis incrcast*d 
eiu rgv'. tmahling them tt» 
i o|s‘ Htix iudageoiiHly with 
eoin)JH*ting lower t>|icH. 

Mammals, again, have 
l>ee<inie KjMjcially fitted 
in sc vend ways for ln»th 
<»!Tcnsive and defeiisi\e 

warfare. .\ll hut the 

spiny anl-eater and du< k- 
hillcil platypus— now <»n the way to extim tion- 
liave atiandoned the pnmitnt tlevice t*f egg* 
laying* their young U ing liorn " alive. Paren- 
tal care after birth gives the ytmng animals a 
good start, and the milk diet {itovidtxl ft*r them 
obviates many difficulties as to fixtling. Even 

the primitive mammals just mi-ntitmed show 

great solicitude in the tare of their Xfuing. and 
l>ossess milk glonda. 

The ValMO of BrmlM* An e\cn m<»re 
ini|M»rtant advantage gained by mammals in 
the coarse of evolution has la*en the develop- 
ment of a relati%'ely large brain, whub is corre- 
lated with marked intelligence, a leatling f«elt»r 
in the struggle for existence, and u concrete 
illustration of the firinciple that *' tlu ra<e is not 
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always to the sw ift, luu the battlu to the strong.’' 
Man himself is. of l ouix*. the most n tnarkahie 
<‘\am)>le of this, while, on the other hand, 
thetv are I'ertaui evtiiut groups of maiiitnals 
which ha\e Ihtoiuc i xtiiu t liecause their brains 
did nt>t deveiitp tti a sutlicienf extent, and 
which have js i i.-heil m» to sjn ak from shet r 
stupidity. 

Pronervntion of the Weaker Ordem. 

( 'oiinng now to s|mm‘ihI ini'tluKls of d«*feiu't* 
among mamiiiah, wc tuid ihaf among tlu* wi-akcr 
ordt-rs, such as the tixiwi.iis ( /i***</f a/m ). great 
f« • undity laigcly « oiii pcio ales foi disabilities 
ill oihcr dirct tions, and pic\ciits many s|H'cu*s 
fioiii lM*c«uiiing cxtiiu !. ’rhe lahhit has iH-ccinie 
pioMihuil in this i'cs|H*«'t. Many. too. id the 
ill di-ti tided fiutiiH ha\c adopted iiuslcs nt life 
whu h ha\ c ri-ducod the prcssuic of t'oni|H tilioii. 

Sonic id them haw 
taken to burrow ing.ot hers 
h.(\ c hcconic aipiiii ic. st ill 
othciH arc urhon al. Hiid 
hats ha\c (IcvclojN'd or- 
L'liils of flight. 

Many inaminals ari m 
the possession of more 
or less clliciciit wca|Kins, 
which stand their owners 
in goml stead in t he e\ ent 
of attack. Some of these, 
Sill'll an the sluirp t4;eth 
and elnwiii of the cat-like 
ty|K*s, arc ifrimarily of- 
fensive in cnarm’ter, hiit 
M’rvtJ ccpially well for the 
otlier piir|xj#*e. And in 
M'getariHii form« we 
find a great variety of 
wea|M»n*i which are pri- 
iiianly of iiw in what 
may Is* U-rriii-*! active 
d» f<*n<*«'. A giHsl instance 
Is affordiMl by the fortiiiduhle tusks of the 
eli-nliant and wild hoar. 

HortlP. .\ctively defensiv** wea|»ofis are 
also the horns ami antU rs of many sjMTiea, of 
which a great variety are to Is* found among tlie 
UfforKU Mamsiaus. On«‘ ty|>e U that pos* 
H4-siW'd by tlu* Indian buffalo, the American 
bison, oxen I260J, slie^-p, gOats, and anb-lopes, 
’lliere are hen- two Ismy outgrowths from the 
fop of the skull, covercril by horny .aheatha of 
xarA'ing shapi*, tlw ahorfi jKiinls of which an: 
well raieulated to meet attacks. TUfme of the 
sable antelofie of Africa, for example, sometimHi 
enabk* their pcjuMiiaom to tranafix an aggresaivo 
lion. In antelojjes theoe weafions are nearly 
aiwax’s limited to the maloi. 
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Antlers Indicate Afe. Tbr entloiv 
r>f d^M^r fBAf ponMNf fftr.tlir* mate only, 
n j(f>or.rAl. nilf affi of very differriit cbar4ct4'r, 
Umv o'Jtj^rowtha from thr Hkull« whHi 
ur * hlicd annimUy, and in manj* ra^oH iMtcomc* 
nifirf comptr*x oach y<‘ar, thin Ht^rving aa an 
indicntion of a^f*. Vntil tWir full aise ia attained 
thi»y Bfi* rovrrod with aoft, hairy akin, thr 
vrlvot,” afUT wlut^h a projfHrtins: ridge, the 
burr,” grown out at the bane of tlw antler, and 
Hlopn the eireulatton <»f the btcKKl in the akin> 
iavfir, MO that it dien and away, and the 

antler iteelf, Iveing depri\’«l of it« nouriahment, 
Ijeeomew dead bone, to l>e cant oft later. Being 
itiMi*nMitive, it makett a (larticiilarly Mer^’ieeable 
weapon. Antlern, however, are not mendy 
tilWHi in active defence, but almi in the annual 
tighta w'hieli tiike place Udween the fHilygarooitn 
malea for the |M>M»H‘Mifton and holding of eKtablinh* 
mentM, 

Tha Unicorn. 'Hie curiouM epidermal 
horn f»r homn <»f a rhinoeeron are forniidohle 
weaiMiiiM of ipnie a different 
kind* which, like the pain><l 
homM of oaeti. etc., arc rn»t 
pfMfHlicallv mImkI and rencwisl. 

The emhlematic “ uniconi ” 
waM prolmhly foundinl iijMin 
iniperfeit knowhnlgc <if the 
Indian rhiiuweriMt by Momcone 
ImihkcmhihI of a lively itnagiim- 
tiori. In one of the dolpiitii- 
like Cetacea living in Ar«*tio 
(h<’ narwhal ( 

a long ivory H|M*ar iiiarki'd 
with a npirai griMivc project h 
from the Miiout of thc' male, 
and wa^ at one time con- 
Mdrrcd to l»e a ** horn. ’ fn 
reality, it im a much e1onga1(*d 
tnciMir tcKith. eoni}>aratilc to 
the tiink of an elephant ; 

HumctiiiieH a |>air are prtnw'nt. 

Armour, MammalM often 
pti»<HeMii MtnietureM which. Im>- 
mg nMc<l til paMHtvc tlefcnco, 
may Im" grou|ied iimler the 
hetuhtig of •• anuour.” 'Hie nkin may la» very 
tough and thick, an in the tdepWnt and 
rhiiioci'roM, or the fur may U* ho deniw* an to 
U' a protection. 'Fhe cxeeaaire development of 
hair on the head and nrt'k of a hon \Try [Htusililv 
Morves to gufinl the throat during tighta with 
other individuali* of the aame apecU'M. 

Sfftinoo. In aeveral ordeiw a numlier of 
haiiw are tran»foritu«d into Mpiniw. which help to 
ward off attack**. Kxamptea are afforded t\v 
the Mpiny ant-eater {Kehidm^) of Auatralia. the 
hetigebog (AVaiarfiui) [8S1. pa^ 14ff0j. and the 
mmutpifie {HjfMris) (8€S]. Almoat everyone 
living in the country Hjim pfoWbly ohaerved the 
way in wrhich thi» cAcmiur-dc -/fw t» diaplay’i^d 
to the beat iMlvantage by an alarmed hedgehog, 
when it rolb itaelf into a ball,andreniauii motkm- 
iem until the dan^r ia paat. A powerful layer 
of muaele in tlic aain rendara thia poaaible. 

Among mammab poor in teeth wy* 

find Imth acale and plate armour. Tik* former ia 
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afff^U*d by the pangolina of Africa and Aaia, in 
w hich the Ixidy la defended by homy, overUpf*- 
ing McalcM. In the annadilloa of South America, 
there are bony platea in the akin (263] which 
serve a aimilar purpoae. Some of these creaturefi 
are able to roll up like kedgehoga. Other apeciat 
methoda of defence are iocludfd under the next 
heading, and we may here note the great powera of 
speed jiofiMeiiaed by many hoofed mammab. their 
gr<*ganouji habita, and tturir powerful hoofa. alt 
contributing to foil or repel attacks. Some of 
them act acntinelfi while tlie herd grazes, to give 
notice of approaching danger. The power of 
ruminating, or “ chewing the cud.’* which some 
of them have acquired, haa already been men- 
tiomd MH a protective habit. 

The Colours of Mammals. Aa refer- 
ence will from time to time lje made to animal 
colouration in connection with varioiiH groups, 
it may lie well to give a general claHsi Heat ion of 
colcuirK and inarkingH, to lie iUiiMtrntcd for the 
present by n-fenwe to mammab only: 

1. Protective (^olouration. 
(a) General ; (h) Mfiecial. ‘2. 
AggreHsive Colouration, (a) 
General ; (6) sfieciat. 't. Warn- 
ing Colouration and Mimiciy. 
4. OnirtMhip Colouration 
fi. tSignaUing (\ilotiralion. 
<1. RiMognition (Vilour* and 
Marking**, 

IVotective colouration b of 
such a nature that it nmdi'rit 
itK ow'tier inconspicuous, and 
therefore more diftinilt for 
frK*M to discover. When it m 
** general. ’ the n*sult is a har- 
monising with KurroiindingM of 
which the animal so proti*cte<l 
ApiN^ars to form a part. Thin 
is why the up|KT side of the 
body is so often darker than 
the under, a sort of “ n‘vente<i 
shading,’' which taken* away 
from thcappc^ranctuvf solhbty 
Summer end Winter 
Dresses of Animals. No 
U*iter example eouki lie taken than that of the 
wild rabbit. In countritn» where then* in a 
mArk(*d <liffen*iict* of tempt*ratiirc l>etw<*en 
summer and winter. some mammab change the 
colour of their fur. The variable hare, for 
instance, which ranges t*ast from Ireland and 
Scotland to Ja|>an, has a dark summer and a 
white winter coat, the diffenmee U*ing most 
clearly markf*d in the northern part of its area 
of distribution. 

Protceti%*r colouration is “ s|>ei iai ” w hen it 
hrinp about a reaemblani^e to Kime particular 
inanimate ohjeid. A squatting hare, for ex- 
ampla, looks very mftch like a ekid of earth. It 
is said that the two* toed sloth of South America 
iweaenta a striking resemlUattce to a licben- 
coversd boi^, bro«i|^t about by its dull, rough 
hair, on which a smiul green alga grows ; and in 
ona imecies there is an oval brown patch botwvien 
the shoulders, wrliich suggeata the broken-oS cod 
of the sham bough. 
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Ermine n Winter Dreee. 

cuk»unition w of iiuioh tht' hi\n\t? ohAniotci 4l^ tho 
|irt*otHling, htii its it> cliflfrrtMit. foi it 

Hc*sh><*ating forms t<» thr olisi^rxa- 

tion of their prey. ’Phe tawny liide of the lii»n. 
ami th«* siiotted <‘t»at i>f the leopard are ea^es in 
js»int, ana so is the white fur of the l*olar la^ar. 
^Hien* may also fa\ as l»efore. summer and winter 
eoats of different <-o|oui. ihir native stoat 
frminra), fi»r instam*^'. Ini'- a r«‘<ldish- 
l>r»o\n haek in summer, while in winter in n »ith 
Sot land -it turns white. ex«^‘pt that the tip of 
the tail nunains hlaek. This winter dress is the 
Muirii* of the valuable fur ealksi eimiin' ’ 
Waminfi; colouration is of sm h a kind a-^ to 
lu^ike its |M»ss«‘ssor very eonspii'Uons. and ina\ If 
taken as an culvert iseinent of unpleaNatit pro|N*i 
ti- N. whi(h only a partn idarlv Ininjjrv enemy 
Would eare to fae«‘. 'Phe t omnioii l»adp*r 
/'/Ills) Itelon^s to an evil siiiellin^ ^ucuip, and hen* 
the up|M*r side of the IhsIv is liyht •< nloim'it. 
eontrary to the jreneral rule 'Phe American 
**kunk {Mfjihitis ftufjiti'ouM) |h»ss«‘ss«’s iilandN from 
which it can sipiirt (»ut an irritating' thiid id 
indescnhahle iKi'Mir. and this pro|M‘rty is ad\er 
tiHfsl hy a white h.iek and a lariji' luishy white 
tail, whil h siTves as a ' danj^er flay 

The term mitni<TV i** appli' il to < ases where a 
” mimic. ’ ilevoid of unpicasanf / harm ters. 
closely roseinhh's a “ iinslcl ' winch is defeiKhs! 
hy warning colouration. IMeiily of imtanecs 
are to U‘ found amony insects, iis wc ^hall later 
oil ha\e oeiasioti to 

MouMaches and Courtship, ('ourt- 

shiji colouration applies to (uses where one '»e\. 
ii-ually the male, poss - sm's yay adoriiiiimits. 

>u{>|Hised to fiU'llitate |o\e afTaiis \\'e sii- this 
III s III'' in.ih* hahoo'i wlti'h ii'’ deioiated 



with vivid rr*d or hine, Imth fore and aft. It is 
not improliaMe that the rnoiiAta>‘hes and liearcJs 
«»f men were evolv<*d for similar re«.sons, «nd 
they an* said still to n*fAin tlieir original use to 
some extent. S<une male monkeys jn»sm*w a 
similar adomnirmt. 

Siftiialiiny colouration is exemplified hy somerd 
tile greyanous mammals, and serve tr» annoii...f 
the ap|)roach of danger. Hie white tail of the 
mild rahhit., tto conspicuous wlren it nins, prr»b- 
aUy has thin une. It may also lie notid here 
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llitit liuek r.ihhiis warn their ti'llows hy Ktaiiipiny 
<«n th«- ground with their hind fern. Phe seiitiiit*iH 
sc 1 hy ^«»me forms have already Ummi tiienticuierl. 

i{«MM»gnitioti markings ha\t‘ als(» U*en (h*serils'<l 
in scuiie gregarioin forms, anel are sup)MiM<><i l4» U* 
a iiie/Mis of keeping inili\idualH of the same 
H|M'ele>^1iigeliiei . Many anfe|i»|»i K, for llistuilee. 
ar<‘ inaik<'<l with alternating liglit and dark 
strijH's (♦!' ^pols on tin* upin r pai fs cd fln ir ImhIu s. 
which may. |s !ha|»s. si rxe the piir|H>se iiidii aled 
Xiiothei mr ans of kri'ping eccmmmiities together 
IS afforded hy the |M>Hse..sion of eharaA’f4'ristie 
islours, In the }N*e(>aries or wild pigs (d South 
XnuTicii. ilaTe i** a glaml on tla‘ hiu k whnh 

seen*t« s a fluid (d unpleasant smell, at lejisi t(» 
our way id thinking, and iti sliei'p tlu'te are 

hottie shajM'd gliinds U tweeii the hoeds, from 
w hall ciii /aloroiis fhiitl is S4|uee/ed out on the 
lierhage. Ieji\tng <i trac k that i nn c iisil\ hi* 

t.cllowerl hy the s<*nsc* of »*iin'll. 

Descent of Men. if> ihonc* most ccuii' 

|N ic fit to judge. It is now uriivcrsallv aomitteil 
that the | hysii al structure of man dis-s not 

c. •paral4' him more sharply from ihe highest a|M*M 
tluoi th'-Hc, hy their anatoiiia al « lurua't<*rs, an* 
niaike<l «dt fioin ordinary tnonkeys, and tin' 
high«*st ajs-s are undouht4Ml‘v his nearest alhes 
It IS true that man is the aiiiiiial Is-^t iulaptml 
t * progn*-»sion in tin* ere/ t atiilud»*, as hc*en in 
thf' structure (d his hiral IimiIhc, hut this ih simply 
a matl4*r id th*gre«* 

It may I a* added Thai the In sly of a htiiiiari 
Is ing is (piitc a miis4*uni of ' vi*stiges ' handl'd 
down as Kouxt'iiirs of earlier stages in evolution 
Su/'li an* the troiihlesome ' apfa'iidix ' of the 
mtestim*. and a liltk' reii field in »he inner eorncr 
of the eye. whieh rej>r«'M*fils a “ third eyelid. ’ 
found in s »m/' lower rnamnials -i.g , the rabhtt. 

The real diflen*ne<'»» are to U* found in the 
|M>wer <d arlieulate s}a*»‘<*h, and the hr/ ulty of 
reason asaiadaied with an exi'i-^hiigly large brain. 
Hut riuist prr>l>ahly laith sp«t^*h and fcaaon w<*re 
hoth gradually evolv#<l, juat hm phynieai idmrw *■ 
lerintiim have liecn. \ 4*oiina* in natural hititory 
is not the jilace |4» disiMian in detail v» thorny 
a ipjeattrm, es}iceially aa t'i;{a*rta art' not all 
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DEADKRS (if thin counw* will rrcall that at ita 
ifKH'jition thr ^rcmnd t<» la* travcmed wan 
rimp|Nsi out into thrw great pru\'in«*a-~tlie 
muntri/ia/, the ttafionaf, and the imfterial K'T- 
vireM. <hir ('onaideration of the firat of theae 
ended with the aeetion on IVnir l^aw' apiNiint- 
iiientH. We now turn to that diatinet ann verv 
iin|K)rtant hraiieh of our gtuieral aiihject whieli 
ia corniiriafd in the Xationni S. rviee, It eor* 
rcaiKinda \i ry rii'iirly with that diviaion which ih 
teehnienlly known na the home (!ivil Service, 
though we have throughout thia courac' eiii* 
ployed the wtird “ civil ” in a leaa reatrieled 
H(*nae. 

The Notional Civil Sorvice. For 

a eh'iir tindetMtHiidiiig of thia aeidioii it ik 
('HM i'iit Oil. ladore reviewing in <if*tuil each of ita 
many gradch. to eoiiaider hii<d)y the niitionnl 
aervice aa u wholi*. and the general eonditioiia 
eharurier.aiiig it. We muat underatand aonie- 
tliing, for iiiatance, of tlie average nroa|ie>etM 
It ollera, the nature of the dutua involv#*d. and 
the proviatona ejiiating aa to the aiek fwiy and 
the retiring allowaneea of (hivernnient aervaiita. 
And it la iieceaHary, alao. to have a (dear <'oni- 
preh(*naion of the niethoda hy which apfaiiiit- 
fiienta are tilled, and the reipitremeiita in rca|a*et 
to educiitioti. rtg<% and health. The prevalent 
ayateiii of ofMii eom|Nditive ('xaniinationa. in 
|»arti(Milar, la of aiipreme int|N>rtajiee to proa^KH*- 
tive ('andidatea. 

We may define the national m^rviee in a phraas 
aa the aiiiii total of all non lighting |xmta-~ 4 *x(M'pt 
in India and the t'oloniea ~ whieh are h<dd 
directly uiidtT the State and remunerated from 
puhlie funda. Thia definition will tie a(x*n to 
exclude munici p .1 ai^rvanta. amci' their oftietw 
an* tield under local aiithontu'a of varioua kinda ; 
but it ia w ide enough to (unhraee all other puhhe 
aervaiita of every degree. The Sccretark'a of 
State and tlndr youngeat nnaaengiT lada, our 
reprt'aeiitalive at Rerhn or The Hague and the 
modeat ('uatoma oftieer w hoaearehea hia Imggagi' 
for amuggled apirita or totiactHi wdien tltat 
dignitary laiida at iKiwr or Harwich — all theae. 
with every (Jovrmnirnt official of intermediate 
grade, arc C(|uaUy memticra of the natiimal 
aervii'e. 

Numbers aa 4 Coa»tiHitloa« Thia gn'at 
army of State aervanta nitmbrra between 
and of all rankm and ia entrmted 

with the execution of all civil affaira wrhich are 
of national intervat aa diaUnguiahed from merely 
local iHvncema, Tlte impi^iiance and vwried 
nature of the dutiea thua performed cannot 
readily lie eatimated. With the giant work 
of the f^tsl and telefraph aervicea and of our 
prevenliw drpnrtmenla we all are more or 


IchH familiar ; but few of iik realiHc, proliably, 
bow muc h lalmur ii involved in hucU functionji 
UH our prinon ayntcm and eourtH of law. or the 
civil direction of tlie Army and Xavy. To thene 
we muKt add the gre^at and grave dc|»rtment»i 
of State. (*(>nt rolled for the moi^t fiart by parlia- 
iiientary M^ retariet*. which are concerned either 
w'ith the udminixtration of internal afTairn or 
with tlic prohleiiiH of international relationn. 

Scope of the Netionel Civil Service. 
In the former category we may place the 
Home Ik'pariiiient and tlie Tri'aniiry. and in the 
latter the Koriign Dftice. Colonial Office, and 
that of the .S‘cretary of State for India. In tie* 
eoiirne on tlu* niunteipa) acrviee wi* aaw that two 
fiirtlwr Stale departmentK - thoHc of the LtH'a! 

< i<»vermiicnl Ibrnpl and the Soanl of Kdu(‘ati(>ii 
vKvrv.s* a cent ml and Kalutary (ontrol over tli * 
a'tiotiA (»f local authorities. Ot!i<*r Hpr>(‘ial 
fuiK'tionH are excrcined hv the Hoard of 'I’rade, 
the Patent (tfficc. Koynl Mint, and a hoat <»t 
offi(*cH. great and Miial). with whom* very namen 
the general public is unfamiliar, hut wIkjh* 
diiti(*H. tic vert iieloah, are of national importance 
And. Nave for certain tivlinical |K>Kta in the 
Admiralty and War Office wliicli an* rt*hcrved 
for nu'inlHT.'* of tla* ('omhatant aerview. every 
(iov eminent office ia ntafTed entirely hy officiaU 
of the iiationul Hcrvice. 

In a few e.xt'cptiofiul inKtancH*^ — an in the 
metro|»olitan (miUcv rourta. w hoiw* officera aix* paid 
{lartly out ot the |ioliee rate— the aalaricN of 
tiovernment aervanta are derived in fiart from 
local fundn. hut in the gr«*at majority of ea?» * 
the aoureea of income arc wholly national. 
The coat of each deiiartment. including aalaraat. 
ia eatimat<*d aiinuaUv in advance*, and the total 
amount a thua raieuiat4*d art* auhiuittiHi to the 
Houm* of ('ommona every %'car and appropriattsl 
out of the nationV revenues hy a fmrliumentary 
Vote on Account. 

Salient Features. The national differa 
from the muniri(wil ae('lioii in several materia! 
M'apccta In the llr^t p)ac*e. as lietita a (Jovern- 
menl mat it ut ion. it »a marktxi by a <'umpk*tenens 
and imiformilv of ayatem almost entirely 
wanting in the iiiunic.|ial world. Instead of 
(*oiul ttona altering in greater or leas cU^gree with 
€*wrv change of diatrict. the State aflforda iu 
empioyt'o of each grade, throughout the country, 
clearly detincxi and practically unvarying temia 
of strvire. including rattw of pay. amount and 
(•vijumey of increment, and so forth. This ia 
not entireU an advantage. Local bodiea. in 
exceptionaf caaea. may mark their sense of 
official seal and clrv*otioo hy a Uberafity nnlmowa 
under the rigid rules of l^venmieiit aervicc.^ 
IHi the w'ludr*. liowTver. a fixed and adequate 




m:ak- of remuneration in prt‘feral»le to cleiM'ndt'mv 
on the uncertain viewH of a council or Utanl of 
^tiardian». 

This uniformity of niethocl extciuls hImi to the 
conditions under ahich the (iovt‘rnment H<*rvice 
may U* cnlere<J ami left. For admission tt* each 
• »f tile main {trades of appointment certain 
T epilations are franuni which are hindng <m all 
candidates alike, and every {aTinanent official 
is Kuhjf'ct to the same provisions ns to |h nsions 
uml patuitiea on n‘tirement. 

A Clericml Service. A further distinc- 
tion may Ih* liasetl on the nature of the diitit's 
in this s<Tvice. The munici{)al Sf'ctioii. ns wi» 
liiive s<*<‘n. comprises enpneers, ins|MH't4trs. 
rhcniists. |Ni)irc ofticers, firciiieii. nuiscs, and a 
{TH at many others whose functions are pra<'tical 
;tnd executive ratluT than clerical. The national 
ItruiKh. as viewtKl from the camlidateH’ stand- 
)Mtint. is in the main an assiMiihlap* of clerks 
«»f Mirious {Trades. TluTe aiN* many e\cepti«»ns. 
It IS true, notably in the Exeise and (‘ustofiis 
and Prisons dejmrtrnents. the ins|>ec tion <*f mint's 
ami fact<»rit*s, and certain technical jststs in the 
n<*n t'oinhataiit staff of the Hoyal Navy. But. 
s|)t‘akin(T p'neraliy. the work of the national 
stMMce is clerical thr4iu{Thoiit 

'I'ht' dist in4‘t I4UI is W4irth 4’oiisidenn{2[. It is 
evident that sueh a wtxum'. as 44»nijairetl with 
4»nt* whit’ll IS larp’ly exe<’iitive, will incliitit' 
few IT |H»sts for w hii’h some ilegrts- 4 4f echieation 
IS nttt imperative, (fn the other hand, it affonls 
less s<’t>|s* for the skilltnl ex|sTt ami the ahle 
administrator A clerk, h(»wever I'afuihle he 
may Is*, can hardly ex|s*ct t(» finti in his ciiIIiii{T 
the aamt' op[K»rt unities f<ir |sTsonal tlistini'tion 
anti rapid a<lvanceinent as imty await a elexer 
analyst or architect, or a traintsi eii{Tiiits-r 
who IS willing; to incur the {irave res|Minsihili! ies 
involx’t'd in carrviiijf t»ut jrreat public w4irk-» 

Such c(»nsid<*ratituis leatl us t<» exjsH t in the 
national st'rvice ]»n'cisely the features which, 
in fact, it displays. Thes<‘ are imHierate hut prti 
trressive salarit's, promotion usually tk-jiendcnt 
t>n steady service, light and n’gular <luties. anti 
a small projKtrtion of distinctly su Is >rchn ate {Ki^to. 

Lot of the Governmoot Clerk. To 
a man t>f reas^mahle ambitions, wht) is re|ielle<l 
by the iineertaiiities and stress 4»f ctimiiitTcial 
life, the national service-, with its a4^iin'<l income 
and hU*ral leisim*. offers many attrac tions. The 
tH»v«*mment clerk enjoys, indeed, a d<*gree of 
t'onsideration and dignity hut rarely attained 
by his colU'apie in eommen'e. He is gencTally 
houfW<d in a spac’ious and cc»mfortahly appointed 
building, as Ijefits a sc'rxant of the State. Tlie 
Fonugn (.Hfic'e. Home Office, and other great 
dc'partments in the West End 'of ]>>ndon. are 
among the finest struct in that rf'gion of 
fine Imildings. IXiring tlie *4**veri hours which 
constitute the average officnal day. work pro- 
ceeds at an unhurried and ecjuahle tiaee. w ith due 
regard to the sanctity of tlie luneneon intenal. 
file c'haracter of that work naturally varies with 
tlie various offices. I'sually it includes corre- 
spondemv or bookkee|nng, indexing and docket* 
ing ikicumenta, compiling statis|i<«a, preparing 
rrpnrts,uind similar clerkly duties. In tne higher 
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ranks the work, while of the sanie geiierul 
<‘haraeter. is mort' rt>|Huisihh\ and involves the 
su}a''rvi.sum and ctintrol of the siiUxrdinate staff. 

Such are the t^aulitions iioniudly pn*vailing 
in the average tiovemment 4»rtu*i\ ('ertain busy, 
iiii|a)rtant (le^iartmentH. however, are disagree 
alile e\<'<'ptions to the rule. Tla* (h'tieriil Post 
Office. I hnuighont all its hrallch«^^. is a notcauais 
instanct* in ]Hniit. It empkiys an tmonimus stall 
i*f 4*lerks and other w«M*kers on duties that ao’ 
gi'iierally inonot«ui4His. uninteresting, and }s*r 
f4»rmc*<l at high pit'ssuri'. 'rim 4iutdtM>r 
id the Inland Hevt'iiiie and ( ustitms 4ith4'es. 
again, are rei|uir«‘d t4i wink uniK'i- irksome 
eiuiditions of ex)KtHure ami irregular and often 
pi4itraet«*<! hours. 

Vacation and Sick Leave. In res|HM t 
4*f leave And sit-k leave the Stati* is un4)ue*.ti4tn 
ably a hU*ral f'inphiyer. Higher 4‘las.s offu’ials 
are etifitletl t4> six uiM-ks' h(»li<lay yearly, which 
Is extiMiihil after ten years' siTVice to eight 
wii'ks. por 4»ffi4ers 4»f interiiietliate rank the 
iinnuiil h’axe varies U'txxcen thrt*e xxceks and a 
iii4>iith. and only tlu* distimtly sulNiniinate 
graili's are re-,tricted to slwirtcr terms of from (eii 
t4i eighteen chiy* The pii*x isinn- as ti»si4 k leaxc 
are as f4illow*<. Nh-mU’rs of the {M’liiiancnt siaff 
iiM’eive full pay xxhilc als^cnt 4»n lo'cciunt of ill 
health, until they huvt* bii’ii axxay for six 
months contuiuoiisly. If still unfit for duty, 
tiu y may then In* placed on hall pay ftu iitif»thcr 
-i\ nionths. ,\t the end «d this latter term timir 
r asi* s|Ms ia|ly coiisidi’refl, and they are iisiially 
♦•ither grantiil further Icavi* without pay or 4 all»’d 
ii|M»n to rl•••ign. 

Such ciuisidcralc tif.itimnt is rare iiuli'i'd 
4aitside the ( iox iTniiu-nt s» i xi4 e, Ibiw Is nc 
ticeiit the sysli'iii pi4»vi‘s in pra4ii4e xxas ilhis 
trateil hy tin* • as#* itf a C4»||4-agiie and friend of 
the xvriti’i's. x\h4i. alter a lew years in a Stale 
department, develo^a’d siunewhaf mtuhih lung 
trouhl** l*c|M’ndenl a>' he was u|Hin his salary, 
he might haxe bind dtsaHtroiisly in other em- 
pl<»yincn!. But the aiilluaities pr44iiiptly granted 
jiim six uumths' aliM-ia-i’ on full pay He was 
thiiH able t4i make a viiyagc rcaiiifl the xxorld, 
ntiirning ti> England 4»uiiplete|y reston-d to 
health. 

Remuneration. 1'he national s^txai* 

< «»inpriH<*s ap|K>intinents nf a great many grade's. 
.\ s|MH’ial feature of oiir next article will In* a 
‘ ciinsjiei’tUH. ' nr general table, showing the 
range of salary' and other |»articularH in resfM’i t 
of each rank. For the pn*s#»nl it will si*r\’c to 
group thcs«> imats approx itnati'ly into thre« 
broad divisions. 

f)f thes4‘ the first incliKlfsi the high<*Ht clerical 
and administrative offie«*»4, relatively few in 
numlicr and k<w*nly cont<'sl<^. Starting at 
£15<l or iJllB a year, they rise rapidly to 
i'TBIk or higlMT. In the Mecond 

fiight are the maas of ordinary clerical posi* 
tiona. with initial xalarM^a varying from £70 to 
£l<fO. and advancing hy moderate increments 
to £3.10, £400, or fK-caaionally £ri0f». \jukt in 
rank we rouat phuv the poHt-oflk*e telegra|>hU»ts 
and wrters, inf^or clerks, messemgers. and other 
•ulairdiniite offirers* wIkss' firosfier'ts are ljriund«<} 
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hy ti Ktowly attiiifiKl maximum of £1.VJ or £2tKi 
u y<*ar. 

Promotion. Pro»iiwti* of promotion VAty 
ii d#*al with the aiffmmt office*. Hc»mc f)f 
\K liii'h lire <*oiw*piruouH for the chance* they afford 
Mhilc othfM> arc a* notatily wanting in that 
rcHfKH't. (•encrally, the tradition* of the ServM*<* 
are opjioweiJ to the afK-^-dy promotion of junior*. 
'HiU vexed ipieation wa* iirieffy diHcuMM*d in our 
o{M*ning intii le ||Mige 7tt]. A* a'a* there point#*rl 
out, the nuthoritu**. while fivow<*dly Holieitoii* to 
rewani ahility. in practiei* makc^ advaiu'ement by 
wmiority a rule fmm which they art^ very' reluc- 
tant to de|Mirt. Rarely in a di^nenring junior 
HfKH’ially promoted, He mu*t generally wait until 
all the men la*f«*re him on the lint have lieen 
given their ** nteii ’ in turn. Heiui\ though a 
gn«at many higlter |»o*Im an* filh*<l fioni the 
MuUiltlinate rank*, and the ehan<*efi of eventual 
promotion are (‘o!i*<*i|uentlv g<»o<l. advani’emeiit 
ciinu** with hiihing fe«’t. 'Iiie natural ri**ult i* a 
<*ertain ilegrei* of diwoiitent nnumg eager. 
DiiihitioUH voting official* whoae road to promo- 
tion i* hha UiMl by ii line of atolid and not over 
ntrenuouh ehh'r*. For men of the requi*ite 
al ility and reft<»lution, however, there t* a iiior.* 
tlirecf methiKl of advniieement than awaiting 
the K|N*<'iul m*tunmendatU»n of a chief or th • 
traitMlalion of every' m'liior <»flie<*r. Thi* *hort cut 
(‘otiMiMt!^ in coni)*'ting ahile in the Service for a 
i>o*t of higlit'r V «lu«‘ a e<»ur*e which in factlitat<*<l 
i»y the am|»h* lei*ure left nt the chine of the 
official day, 

P«nftlor». .\nuing tla* at(ra<'( ion* of State 
employ men! i* the pr«»*|M»cl of a |M’ii*ioii when 
out'* term of <luty i* etuled. The ny^teiii in 
birce i* a liln'ral one, and i* ho *ifuplc in principle 
that it rimv In* Muiniiiari*f d in a few word*. 
Mt'inlM'r* ol the pcrinanetit *taff wlio are iii- 
v/.bd«’d ln'fore compl(*tittg ten year** m*rvi<’e 
I’.rc mit t'lititled to I'laim a |a*n*ioti. hut may 
ns'cive a gi fituity of one luonfir* pay for ea* h 
(oint»iet<(i year. Offu'cr* of ten yvivrs ataiid- 
iiig and upw.'td*, if eert 1111*11 unlit f<»r further 
duty, ivri* entith*d to a life jH*n*ion pro|mrla»iiHte 
to their {aiHition and length of mtvuh*. Thi*' 
i* euleuUtt*<l U|am the Male of one-HixtH^th of 
the offii’cr * *nlary for every year of M*rvi<’e 
un to a maximum of 4*» warn. If invalidiHl 
after lo year’^. for examnk'. the HU{i<*ranniiatton 
allowance would U* ilf^tuN ur a fourth of the 
*alary. .\fter ‘il» ynwr* it would la* itl'.th*. 
or one thiiil ; after ilb year* ^Xth*. or a half ; 
and after 4t» year* (or mon*), ill'll*, or two- 
third*. which i* the proporltoii 

attaitiahh* in any event. 

At the tigt* of iltt n*tin*ment i* optkvnal. aiul at 
tU it i* lompiilHory. Thu*, an oftin^r imtering 
when 2lt >x*ivr* oW and M*aehtng a |aii*t with £tH>l> 
a ean claim on hi* aixt ii*t h hirt hdav a |Kti*ion 

0 / £4ttl». Five war* later be would \»e oldig«*d 
to retire ; and ninw not more than 41* xvnmw* 
»ervice count* toward* a pt*wion. hi* Super- 
annuation woukl not lie itierm*i*d. If, however, 
be entered at the |>en*ion imyable at ffO 
would be only iljith*,. or £!15(> a war. while by 
eontinuing at* lit* lawl until tU he would com- 
plete the 40 year*' »erTHe re<iut*ite for the full 
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allowaiue of £40(1. Officer* nerving abroad 
in unhealthy dwtrict* are entitled to count 
every two yearn thii* Hpent an three year* for 
p fn»k>n purpOiM** ; and for tho*e who are injured 
in the eoume of their dutk** *p<*cia1 pn>vi*ion 
i* made. 

(ioveniment aervant* are not liable, a* we 
naw tlcit PiKir l.«aw offici'T* ait*, to any deduction 
from Halary on aeeonnt of pen* ion. 

In one respect only dot** the *cheme w'c 
have outlined lend it*eh to criticism, llii* i* 
the r.WiKt* of any prorb*ion for the family 
r»f an officer dying “ in ham#**H/* The question 
ha* rci’imtly him iiive«tigAted by a Royal 
CVimmi**ion. and then* i* good reonon to hof** 
that a* the outcome of it* rei'ommendat ion* a 
year'* *alarv at leHi»t will lie pi^vahh- in that 
event, the general pennion neale li.uiig Hlightly 
ri*dueed to mi'ct thi* extra cxpi^nne. 

How Vocanclos are Filled. From 
the figijit** ouotid a* to the nuinlH*r of (iovern- 
ment official* it i* evident that vacanei*** c.re 
eonHtatitly ari*ing. Eatimating the awrage 
official term at year*, it follow* that Home 
ri,(KI(l appoint roentH munt lie made every ye.u 
to r(*f)l(*niNh the lottHe* iKi'anioned by re*ignAtio:iH 
nnd dtuitliH. For iih. as candidati** actual or 
potential, the supreme question i* just tbi-* : 
under what eondilions an* thosi* vaianci -s 

lillcd r 

In the bod old days of patronage, down to 
the middle of lot eeiitury, such jhihIs wen* in 
thf* gift of the Minister* of Stale, who Hp(M*ar to 
have lK*stowed them with less ngard for the 
iiml* of the S<*rvhs* than for the wont* of their 
itii}Mirt unate friends. It is from thi* age that 
the tradition date** which ch'pkts the average 
civilian as an inromfM*tent and HUfMTciliouM 
lounger. If such a |N>rtrait In* now ai1mitt(*dly 
lihclIoiiH and out of date, it i* wholly IxnauHi^ 
the patronagv* s\*Ktem has Ixm gniduelly 
n*phv<nl, meantime, hy one which niakiw 
ability, inlueation, and heiilth the paHH|H)rtrt 
to the Servici*. At tirsl nominiited candidates 
were requinni nw*n*ly to furnish pnnifs of their 
tit ness to w*rvi*. Rut in 187R a radical change 
was introduced, which, hy attrai'ting cufiahtt*, 
well traintul men to the Servitr, hu^ dom* mon* 
than anything elm* to promote it> efti(Uf*nc\. 

Open Compntitlon. This sweeping ivfonn 
eonsisted in throwing opc*n the majority of 
(iovemment appointment* to the unreslrictml 
rompt*titkm of British Huhject* of tilting age. 
luMihh. and eharaeter. The nv**tem proved in- 
stantly Hiu'eessfut and i* in vigorous open*. turn 
to-diiy. I’nder tlie djnH*tion of a spxial 
dt*p%rtmmt— the Civil Sc'rviee Commi**ion — 
oficn contests are held for |hi*1s of the vrj’iou* 
gradi'M as CKvasion nM^uinw. and existing vat'aii- 
eMoi are filkni hy appointing the candidates wiio 
take the Ingluwl places. 

From the standpoint of would -U* (kiverntiumt 
enipbyrea the importance of the ivfonu thus 
effected can hardly be overstalecL Open com- 
petition fttlfib Ki4iolroik*a boaat of opening a 
career to talent, however lacking in inffuential 
friend* it* pOMcraor mMt be. The hiffhi»»l 
posttiona in the foenrire of the State aig pia;*ed 



niTthin reach of any >'outh of the requisite 
ability and education, no matter how hiimhk^ 
in origin or poor in purse. And thi» tendenc'v 
to ^mocrat»e the Ser^-kv, already strongly 
marked, will lx*oome still more accentuated in 
the near future. Hitherto, despite the alwenc'c 
of caste barriers in tbcac contests, the degree 
of education necessarj’ to compete Hiiccessfully 
for the iiiost valuable posts has proved, in 

I iractice, almost prohibitive for candidates 
lelow the middle classes in position. But with 
the elaborate system of scholarships rcnently 
devised by the (‘ounty Council, extending 
from the elementarj' school to the Cniversitv 
[s€*e page 1677] that' disability will he minimised, 
and the labourer’s son may meet the scion of 
nobility in fair and honourable rivalry for the 
prixe of a lucrative career tinder the State. 

Open competitions for the various vacancies 
are announced from time to time in the •’ London 
Gaxeile” and the leading news|>apers. The 
advertisement of the E.Tamining Bmly appt'ars 
in the Thurwlay issue of most of the Umdon 
morning papers, and may usually he found 
b«dow the theatrical announct*mcnts on the 
ctmtre sheet. Detailed particulars of any 
of the examinations there named, and of the 
appointments to which they relate, may lx* 
obtained on application to the S«*<:T<‘tary. Civil 
Service Commission, Burlington (Jardens, VV. 

NomlaAtiona, While puhih' comfs'titions 
form the principal means by which the national 
service is r<‘cruited. a certain numlxT of posts 
(some of which are distinctly valuable) are still 
reaerved for the nominees of heading officials. .\ 
list of such amKiintments, and of the (MTsons in 
whom the rignt of nomination is vestixl. will lx* 
found in the general table app(*aring in the next 
instalment. The usual practice is to name 
several randidat<*s to coinix-te among th<'ms<‘lves 
for each vacani’V. (’ontests of this character 
are officially HtVle<l ** limit<*d com|s*titions, ’ 
and are not a<fverl is<*d. In some in«taru’<*s, 
nominations for sujxrior |x>sts are given to sut»- 
ordinate officers as a n*ward for ability and w*al. 
A few technical and minor pfisttions art* filled 
without comjxdition, tfic jx-rson desigiiatitl 
having only to |iass a qualifying examination. 

Sinrt* appointments as valuable ait- to lx* 
won by open as by limited contests, it may lx* 
suppos'd that a nomination is of little service- to 
the candidate. This, however, ia a gravely mis- 
taken view. Tn the arena of jMiblic eom|K*tition 
the fight for success is verj* ki'cn. l*hcrr arc 
sometimes ten or fifteen candidates for every* 
vacancy, and occasionallv the proix>rtirm is as 
high aa 20 to 1. But within the select circle of 
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the nominati'd, no such stn^ss exists, and tlie 
competitors usually numU'r from three to five 
for each |X)st. .^snirants w ho can obtain a suit* 
abk» nomination should thendore on no account 
neglect to stH'ure it. 

Aga and Health. Kaoh rlass of aiqxunt* 
mcni. as we shall see hereafter, has its own 
age limits as well as its s(MH*ial examination 
subjects. Kxcept for cerlnin siiborthnati' work 
in the !*ost Dffice. the earliest age at which a 
}x*nnancnt fmiting can U* gaintnl is 17. and 
there are few' |Kwts for w hich a candidate eiui 
comnete after passing his 2^’ith birthday. By 
a valuable provision, howi'ver. js'csons wlm have 
served in the Army or Navy, or as Voliinl«H*rs 
on military* duty, may ikHliict from their actual 
age any time so sjx'nt. .Vnd iindiT certain n* 
Htrietions a similar allowance not cxiMH'tling five 
veal's may lx* clainuHl by inenilsTsof the national 
service itself when comix'ting for higher jMists. 

.After succeeding at tlie educational contest, 
every* candidate is requin’tl to pass a medical ex- 
amination Ix'foTt' ap}M)intment. .\s is ini|x‘ralive 
in a aervice making such iilwTsI provision in caw* 
<»f illni*SH, this is a fairly si'vere lest, and is |Mir- 
tieiilarly stringtmt in the i*as4* <d foreign w'fviee. 
Ill the (‘ustoniH gcMxl ey*cHight is insisted tt|M)n. 
but for other depart meiits a nuHlerate ilegn'c of 
short sight is not a disqualdication. The (^vil 
S«*rviee (’otnmisHioiu'rs mention the following as 
among the commonest rauscH of rejection on 
medical grounds : iMxir pliVHic|iie. delicacy of 
constitution, diH<‘aHcs of the heart, lung, eye and 
ear, iiaralysis, cpilepy, nervous c*om plaints, and 
diseastw of the liver and kidn<*ys, eH|s*cially |st. 
sistent a/^uminsrm. 

No aspirant who is cliibioiis of hm heallh ran 
afford to disn*gard this question, ’Hie C'ommis- 
sion aliHolulely decliii<*s to san<*lion an official 
examination <»f the heallh of any save siiceessfiil 
candidate's. On the other hand, rejection on 
riKHlical grounds at the eleventh hour is a cruel 
IKSwibility in such a casr. Any <‘orii|s'tifor having 
reason lo'fcar such a < imtingeney wi»uld therefore 
do well t€» apply to the Si*eretary of tlu* (’ivil 
S<*rviee ( 'omniissioners for I heir “ Memorandum 
r«*s|xx‘ting Medical Examinatuais,*’ which is 
explicit enough le> enable any <*om|sdeni diK'tor 
let pronounce on thi‘ candidate’s ability to jiass 
the medical te*st. 

Fea«. The examination cliargin ma<le to 
coropi*tit<irs vary* from Is. up t<» t'6, a«-cfyrding 

to tlie salarx' ordinarily obtainable in llw apfxiint- 
ment sougfit. A £B*H» maximum, for example, 
involv(*sa fw of 7s. fkJ. ; for £*266 it is I2«. fkl ; 
and for j^sits rising wvcrally to OtO. £.Vi<l, and 
£4riB, the corres|x>nding fix's are £1, £2, and £1 
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AUSTRIA-HUNGARY & BALKAN PENINSULA 

States of Austria-H notary. Danubiaa Plain. Alpine and Carpathian 
Proeincet. Climate. Products, and Physical Feattnesof the Balkan States 


Bt Dr. A J. HERBERTSON and F. D. HERBERTSON. B.A 


Tba Danube Baaln. All thr n^ffions 
hilhfiio cl<‘wrilH*<l an* hy rivcrx Hoairi^; 

| 4 ) Nciiih European m-aa. Thr only n*inaintfi|; 
n*gion. tlu* HantilM* liafitn, ia rut olT from thr 
rrat of (irrmaiiy l»y thr fontral Ili^hlnmlH 
and IN flraiiK'^l t<i thr Bltu k Sra. 

'Thr mrnrrvH of thr Danula* in thr H 1 a 4 k 
Forrmt an »|Uilr nrar thr Khinr, hut thr two 
nvrra iftitiu*<ltHtr)y <ltvrrtir. 'Hir DanuU* flown 
rant alon^ thr ImiMi* of thr SwaUnti Jura, rrrriv- 
ing. ntnotig otiirr trihtitari<*n from thr Alfm.thr 
lllrr, with rim at iln ronfliinirr. thr I>‘rh. on 
whirh ia thr oM trading town of Augahtirg. thr 
Innr. on whirh in Mnnirh (Munrhrn). thr rnpital 
of ItavariH. unit thr Inn from thr Tyrol. 'Mir 
Inn rtitrrn thr Danulir among magnitir 4 *tit 
M’rnrrv. and at itn rontlurnrr in PaKHati. thr 
ftontirr town id AuHtria. Into that rontitry 
wr nhull lirxt follow it. 

What Austria-Hungary la. Atmtiia- 
Hungary \h a <lua! rnonarrhy. ronMiMting of thr 
riujiirr of .XuHtr'a and thr kingdom of Hungary. 
govrrtu*<l hy an Kin{a*ror King. 

'Ilir AuHtrian EiU|iirr (IHMMMt niilrn) 
roiiAiNta of (I) Hohrinta. M<irnvia. ami .Austrian 
Silraia. all in thr t Vntral ilighlaiidM ; ( 2 ) thr 
IhintilM* arrhdurhirH of 
rp|M'r and l. 4 >urr Aria* 
trill : (.'I) thr .A I pint* 
dtirhuvi of 'ryrnl, Salr- 
hiirg. Styna, <*ariiithta 
and t'arnioia ; f^l) thr 
Ihnarir landa of I atria 
and Dalmatia, on thr 
Adriatir; (,'») thr rar* 

|mt Ilian landaof t^nliria 
and Biikoiina. on thr 
iiorthrm fon'hnul of 
thr t'rtr)withiati»« ; him! 

(G) thr protfH'ti'ii Hal- 
kail .Sintrii HoNiiia ami 
Htu'PA'govina. north of 
thr Ihitkan tirntnaula, tiH'hniratly part of thr 
'INirki^h Kiuinrr, hut mlininiHtrnK) hy Austria 

mv 

In thr midrtt of tht'M* ia Hungary 
a(|. milra). thr plain of thr thiiuilir, aur- 
niutidrti ill thr north and real hy thr t'arpa- 
thmna and thr TranaylvaiitAn Alp. thr lattrr 
forming Tratiaylvania, and in thr wr«^t hy thr 
l*an* hmt*atonr mountaina of Croatia -Slavonia. 

Tbe Lacb of Unity. Many diffrrrnt 
nymna arr thua united, orraakmalty. an in thr 
raor of Hungary and Hohrmia, corrrapimding 
with grografdiiral c^mditiona. but oftrn dr- 
trmiinrd by mrrrly mlitiral ronaidrratioiia. 
Austria-Hungary t«. tfimriorr. grograidiirally 
unstahlr. It is abo racially unatablr. Tiir 
diffrrmt rlmimti in the popuUtion-^^rtnan 


and Slavonic in .Auatria; Magyar, Romanian, 
ami Slavonic in Hungary* — contend for mastery’, 
and thrir political union is attended by constant 
frii'tion. 

Tbe Danube in Auetrla. A region 
no vast and diverse has too many varieties of 
rlimatr. products and oi’cupations to be 
d(*s<-rdM*d as a whole. What unity it ha« comes 
from the great Danulic. whirh enters Austria 
at Pashaii. where it nn^eives the Inn, its only 
trihutary from thr Swiss Alfis. Below Passau 
if How> Is twecn thr .Alfis and the Bohemian 
Mountains, forming the .Austrian («atr, at the 
rastrrn rml of whirh Viriina is built. .A traveller 
thus clrsnilsH thr smirry of the .Austrian 
< iatr. 

“ Thr rivi r “piratls out into a lake, completely 
I losrd in by thr forest -clad amphitheatre of 
mount a ins. On and on for many long mil(*s 
througii srrnf*s of thr most romantic U^auty, J>ast 
mountains r)otlu*<l from top to liottom with 
dark pines, and niiiiKl l astles (Muring out from 
amidst thr tir fon*sts on the summits of pni'i- 
piri>, and Hrijurstrn*<i ravines where mystic small 
\tllag(*s with overhanging ixxifs and wooden 
balronirs, and side vallevs. up which von sct» 
wateKalls and Hanging 
hridgf's. S<H*nr succe<*dis 
to M'cneof nnnantic and 
even awful la‘auty.” 

At Vienna the TlaniiW 
is a niagniticrnt river, 
rolling acTOHs a plain 
shut in to the south 
by spurs of the Styrian 
Alps projecting towards 
the little Carpathians, 
offshoots from the main 
range. B<*tween these 
the river flow's in a 
»>rgc known as the 
Hungarian Gate, w’here 
the Hungarian town of Preasburg is built. 

A Ma^ificent View. .All this is easily 
iiuule out on the map. but it is thus s 
traveller translates the map's abstractions into 
n*alitii*s: "To the east dow-nwards tbe plain 
sinks into the horixon. and the tow'ers of Prww- 
l>urg. ami even the forenu^it heists of the 
distant ( 'arpathians. are diseemilw. To the 
south-west are offs<*ts from the ridges of the 
Stvrian .Alps which form the rapids of the 
Danulie. To the west the country rises from 
vineyards and orchards to prpcipic*es, forests, 
and mountains, the i'ominenoeiiient of the Alps. 
To the south the lofty snow dsd summits of the 
StyTiati Alps, emianscing one side of tbe plain 
on whicb Vienna stands, and sending oat 
promontories abruptly to the Danube, clota 
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tliiY rin lf*. In thi* miditt of this vast panorams 
in full viem' thi* city of Vienna, with its 
cathrHiral and lofty spire rining against the sky; 
and far the most striking jiart of every view 
<if which it forms part, the DanuU*. theraonan h 
of KurofH*an rit'ers. rolling its rapid and mighty 
stream/' Just alsive FrfWHhtirg cf»ra<*s in the 
Man h fVom the Moravian (fste, flowing lj#*lwf»f*n 
the lloheiniaii Mountains and the < arpathians. 

The Hufigatrlafi Danube. We are 
now in Hungary, with the Aljs* and (enftal 
KiirofM* r<*<*«H7ing la*hind us. Hn'sshurg is th«* 
gate of Kustern Kuro|s*. the dinei road to that 
s#»a whose waters wash the shores of Asm. In 
the fertile plain which the IfanulM* nevt eroHS«*s, 
the Haah eom»*s in tm the wi^st fnuii tlw Al|is, 
and on the east trilajlaries d«*srend from the 
<'ar|>At Ilians, which arc hnmdest in tin* Hun- 
garian Ore Moiiiituins. fk*lw’i«en thesi* and the 
Itakony Kon^st on the w(*st, at whose southern 
Itasf* is Halaton, the Iurg4*st lake in Atii«tria- 
Hungary, the ri\er flows, and is turru'il soiili 
hy tin* eastern spurs of the Hakony Kori'st. On 
these, till* Inst heights in the Htingartnn t»latn. 
IS |iu(lii|M*st. th«* eapitnl, a double city, Hilda on 
the high west ami Test on the low east hank, 
togetluu’ (oriniiig a t ity inagnitic<*nl in natural 
U'jiuty and iirchit«s’tural splendour. 

The Plain of Hunfory. lUdon* u** 
streti'la*** the lak«* like river, stiuhh^l with wimsIihI 
islaiitls. and a \ast plain l<»seH itself on tin* 
distant hori/.on HutidnMls of rivers water it. 
spH'iiding thi-ir rich Mshnient over it in ever\ 
fhaal. On its illifuitahle fNistun*s an* hn*d 
famous htU'Mi's, and tens of tluaisands of t'atth*. 
Nht'ep. and swim*. It is, in fact, part of t la- 
great Tunisian stepjs*, and its Magyar iiihahit- 
ants arr* true to the hlmid and thi* |aist4>ral 
(H*4'U|Niti<mH of their Asiatic’ am’estors who 
c-entiiries ago ccmoiienHi A eountrv so well 
siiiterl to th<*nt. Klw-where. plouglii'fl ticUh, 
golden in summer, stn*t<‘h far as eye can reac h. 
'PIm' villages, with their orchards of plum and 
|a*ar, and their shady nc’ac ias, are <lc»tlc*«l a Unit 
the plain, far apart, hut large and proMH*roti>. 
Thnmgh this land of gn^m and gold the OaniilH^ 
flows iHMith to meet the Drave. which has come 
down from the Tynd and along the eastern 
margin of the Croatian Mountains. Udiind 
w'hieh art- the blue Adriatie and the Hungarian 
wheat and flour jK>rl of Fuime. The iindtHl 
river keefw the dinvtion of the Drave, rt-eeiv- 
ing the Ttsiui, or Tlieiss, flowing from the 
C'ar|withian» through c-om lands and the famous 
vineyards of Tokay. Its Ust great tributary 
is the Save, wh.ch 1ms come 7<it> miles from 
the .Alps of t'amiola and along the north \ve«t 
margin t»( the lialkans ; it rtH-tavt-s the Drin 
fnun the ai»uth. the iKiumlnrv Iwtw'wn Htiania 
and Sen ia. the latt<^ <»f which fronts Hungary 
aei'oas the Danulie. TIte Servian capital, liet* 
grade, is huilt at the conHitencH* of the Save, 
amt .AH or tUl miles lower the Danulie forces its 
wav liotw«vn the Transylvanian Alps and the 
Halkana. tii a la-ries of grand defiles called the 
Klisura. terminating in tlie rapids of the Iron 
Hate, now' ma«le navigalde by bhmUng and 
ranaJising. Here, at Diwova, it frav'es Htmgaiy*. 


The Climate of Huttgary. In Hun- 
gary we liegin to experience the continental 
climate of Eastern Europe. The summers are 
hot, the winterH very severe, except along the 
.Adriatic coast. The products have already 
ls »n ilcHcriljeil. Wheat, arid timber from the 
fon*sfs of the highlands are the chief exports. 

The Mountains of Hungary. So vast 
and ric h arc the plains that we often forget the 
mountains of Hungary’. For 6(H) miles on the 
north and east the country is enclosed by the 
rarfmthians. 1/iO miles broad at their broadest. 
The finest wenery is in the Tatra, where granite 
(leaks, H.HTiH feet high, rise alxive lovvdy lakes. 

< >ak, U*ech, and pine forests clothe the mountain 
-ide, w'ith U*ar and wolf lurking in their unknown 
depths. Below arc jewelled mc'adows and terraced 
\ inevards. Minerals, such as gold, salt and |M*tro- 
h*um. are abundant. 7bef>ceupat’ori-( art* mining. 
forcM industries, catlle-rt-aring, and agricultiiie. 

'Hm- mountain-girt Transylvania is watered by 
tributfiric-s of the Maros. which breaks w*est 
thrcnigli the mountains to the Daniils*. The 
c apital is KolcKsvar. or Klaii.sc-nbtirg. a iinivc-rsity 
and manufac'tiiring town. 

t Voatia consists of Ixin* hmestom* mountains. 
riMiig alH)Vc tin* .Adriatic, and of the fertile but 
marshy land lH*twis*n the Drave and Save, 
rite bare-, tns-lcsM mountains arc “furrowid, 
picrred, and riddlt-tl into cavonis, clefts, and 
gulli«*s. \alh*y.s that have mt outhds, and rivers 
without |H*rci‘ptiblcsoiirccH.*‘ This region is calhd 
the Karst. .-Vgricultun* and cat tie rearing are 
betth backward. The capital is .-Agram. 

To the north-cast of ('nmtia is the Istrian 
p(*ninsii|a at the Itasc* of the .Alfjs, with the 
.Austrian fsirt of Trirwte. Ixdunrl which risi* the 
lain* inountains of the Karst. 

Dalmatia. To tin* south tin* Karst scenerv 
c»»ntinues in the wild Dinarit* Al|»s, whicli 
dc*scend o.HiHi ft. or ft. to the white town.s. 

Uagusa. Cuttaro. and others, of the Dalmatian 
coast. 'Iln* siimniers an- hot and dry'. th<* 
winters mild and wet. Some evergmm fonists 
icinain. and on the lower .Adriatic slopes the 
vine, olive, and orai^c an* gmwn. 

The Alpine ProTincee of Austria. 
The M*enery is of. the Alpine type aln-ady 
dc'scnUtl. The climate varic*s with elevation 
and situation. Valh\>*s o|)entng north and east 
have wanu summerK, but cold winters ; the 
Adige and other valleys optming south have a 
c-hmatc which suits the vine and mulherrj'. In 
t ie higher Alps cattle-rearing is the chief oceu|)H- 
fiation. Agriculture becomes important in the 
lower valleys and towards the Danulie. Salt is 
almndant in the Salxkammergut, the picturesque 
district nniml Salzburg. Inm ana lead are 
widt'ly distribut<Hl in Styria, ('arinthia. and 
t’amiolw. H«‘«*tdes Salzlmrs, tbe chief towns are 
Innsbnick. tm the Inn, the capital of Tyrol, 
giving access to the fine rock scenery’ of the 
T>olomit(*s : (iratz. the cafiital of Styria, on the 
Mur, a trilnitafy' of the Ihwve ; Klagenfurt, the 
capital of ('arinthia, on the Drav*e ; and Laibach, 
the capital of I'amiola, on the Save. All these 
n%vrs and towns are connected with important 
routes across the Eastern Alp., 



Vppmr mnd Lower Austria. The^o He 
be^iwreii the Al^ and the Central HighUndn. 
forming a transition between Germany and Hun- 
gary. Thw are mountainous, and thinly 
peopled. The chief towns are Linz and Vienna, 
at opposite ends of the Austrian (iate. 

Bohemia. Bohemia consisia mainly of the 
basin of the upper Elbe. It possesses many 
natural advanta^ which a prosperous jHMpIe 
are quick to utilise. The climate of the sur- 
rounding mountains is seven* in winter, but in 
the lowlands the vine can be groiRTi as well ns 
cereals ; also sugar-ljeet, for making sugar ; 
potatoes, for focSl and distilling ; and 
used in brewing famous beers, cspe<‘irtlly round 
Pilsen. The mountains yield valuable forests, 
leading to juiper-making and other forest indus 
tries, and cheap water-power to cany them on. 
Goal and iron are widely distributtHl, and kaolin, 
elav and quartz in the northern mountains make 
Bohemian glass and portH‘lain famous. Wisil 
from the highlands, and cotton and tlax brought 
by the EIIk* an* largely manufactured. Engines 
and railway plant art* made at Prague, the 
capital, a city of palaces and factory chimneys, 
situated on heights above the Moldaii. 'Ih»* 
majority of the inhabitants art* ( zeelis. but 
(iennarls are numerous in the towns. 

Morawia and Austrian Sileaia. 
Moravia lies east of Bohemia, l»etween the 
Moravian Highlands and the ('arputliians. T he 
mountains have a severe climate, hut the vine 
can still Is* grtmn in the lowland.s. as well as 
barley and sugar- l»eet. Linen and woollen 
manufactures are imfKirtant round Briinn. the 



cAptUl. Silesia carries on manufact lilt's on the 
Austrian portion of the Silesian coalfield. Tin* 
capital is Troppau. 

Thm Carpnthlnn Prowincnn. (•aheia 
and Bukorina are mountainous in the south, 
where the Carpathians rise to ft., but 

fertile in the north, where they sink to the plain. 
The climate is severe, the counlrv’ U ing ex|Kiscd 
to the snowstorms which sweep over Russia. 
Forests cover hundreds of square miles. In the 
lowlands cereals and potatoes are groan, and 
much spirit isdistillecL IVtroleam and rock salt 

am abondaoL and a miniature underground town 
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exists in the rock'Kalt mines of Widtcaka, near 
( raeow'. Tl«s». the «KI Polish capital, in the 
luirrow valley of the Vistula, iHimmanding the 
route to the Moravian Gate, is a handsome city, 
tiianiifacturing cloth and k*athcr. 

Boaixin nnd Hemegovlnn (*2n.iMin sq. 
luilc^l. liosnia is a land of mountains and 
vallevs, the former clad in inaginhccnt but im- 
prtKiuctive ftuvsts. Much of the surface has a 
men* tilm of si»il, and is <»nly fit for jmstun*. lit 
tht* valleys, ivn‘als, the vim* and immense 
quant it if*s of plums an* grown. Manufnet un's 
an* in their infancy. ’Hie capital is Saiwjevo 
Herzegovina has the Ixirnm Karst w*i'nery, but 
fertile valhys. ^Hie rapital is Mostar. in the 
fine gorge of the Nanmta. 

THE BALKAN PENINSULA 
The BnlKan Staten, hast of lUmnia 
and »*mth of the DanulH* are the kingdom of 
Servia and the nrineipality id Bulgaria, the 
latter including h.astem Kcuimelia. dlie little 
priiK’ipiility of Montenegn) is aoiith of Herze- 
govina. Except Kurnania, Hiwl the small kingdom 
td <inH*ee in the extn*me •outh, the n*st of the 
|s‘ninsula Is'kings to the Turkish Kiiipin* |9S] 
Rumenle. At t>rsova the Dunuls* enters 
the fertile plains of Huituinia, lying lietween 
tlie Transylvanian .\1 |»h and the DanuU*. Tli«*s<* 
an* <'!x»ssi*<l by innumerable riv’crs, tlowing south 
to the Danuis*. the Kiimanian Imnk of which 
is low’ and marsh v. 'Hie largiwt an* the S<*n*th 
and the Pruth The suminers am hoi but the 
winters viTy st'vere, the fernfrratiin* falling many 
degnvs Udow the fr(*t‘7.ing point. Uiimama 
(,‘VtMHKt sq. miles) is an agricultural land, 
growing immensi* quantities of wheat, shipjssl 
from fialalz ami Braila. near the eonfhience 
of the S'reth ; also lM*mii, Max and lolaurf*. 
IVtndeurn is abundant and refineries nitmeroiis. 
FK.ur mills, saw mills, distilleries, cloth milla 
and tannerii*s tell their own tab* 

The i-apital is Bucharest. 'Hie I )anuls’ reaches 
the wa by a gn*al delta 197], thi* branch imml 
u^*<*d for navigation liaiiig the Siiiina 'T'li^ 
total length of the river is I.BfItI mile**. 

A Trunslllon Region. In the north of 
the Balkan ysminsula we have the Central 
Huroyiean climate and vi-getalimi. ‘Hie summ rs 
are warm and the winters o vert*, dak and ls***cli 
are the forest trees, the plum is the commonest 
orthard tree, and wheat the typical cereal. Houth 
of the Balkans, which cur\e rtmnd from tb® 
Tranaylvanian Alfis, separaUng Bulgaria from 
blastein Rtmmelia, we imas inUt a different 
regirm. The summers are hot. and aliui dry*. Hie 
winters are mild, and most of the rain fall * at 
that seaatai. , ... 

The rainfall is often oi rnmniy that imgatitm 
is net'essary for suit this climate 

plants devekip various pwniliarilies. 'Fhe aloe has 
thick, fleshy lea%Ta, which store uo Inoisiusr ; 
lh'» cvfwesaea. evergreen oaks, and the bushy 
stone-pines liave small, hard leaves, which bse 
little moisture by evaporation. ThU type of 
climate and vegetation is characteristic of the 
Mediterranean rtgkm, to which wc are now 
pasaing. The fruits are the vine, ohve. orangs. 
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|H*m<'griuiAte. |>r*rh Aiid »prtiN>t. Tlic mul- 
U*m* if iarierly otiUivfttNl to fin'd filkwormn. 
Wheat iH miwu umier irrigatiem. but millet and 
tnaifi' are iH'ttrr tiiiited to the hotter, drier |>arta. 
INiWm, prtnci(ial)y %‘arietiea of Iteanf and hNitila, 
are aa important a* root ero|if in t'entral Europe, 
ttnr of them, huTme, replaom graiiH aa fodder, 
t'attk' and horaea, which need rich, moist {las- 
turea, give place to tlie hardt\'r Hhee|i, goata. 
mulra and asitca 

MotialaiaB mnd of tbo BollMii 

Foolnoolo. Almost the whole peninsula ia 
mountainous, though the mountains do not 
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rise aUive the snow line. They form part of 
the great Eurasian mountain s>wtem alreruly 
deHcrihed, and are knoan under various names 
in different parts, as the Balkans between Bub 
garia and Eastern RoumeBa, the Rhodope Moun- 
tains or Despot o Dagh between Bulgarian and 
Turkish Roumelia, the Findus Mountains in 
Greere, etc. In the north they are densely 
forested, but the forests have been deatroyeil 
in the south. Small plains, surrounded by moun- 
tains and difficult of access, are very character- 
istic of the whole peninsula. Roads are bad, and 
communicatkm backward. 




Four importaat river vaUeys mu»t be noticed : 

/n Tbe Bfcrnvn, flowing north, acroee Servia, 
to th« (2) 

the Balkans, and breaking through them to the 
Danube ; (3) the Maritsa, flowmg round the 
northern and eastern base of the mountains of 
Thrace to the -ffigean ; and (4) the Vardar, 
flowing south to the Gulf of Saloniki. Notice 
that (1) the Morava and the Vardar, and (2) 
the Morara, Isker, and Maritsa give through 
routes from north to south, and that the railwaja 
follow them. 

Montenegro* Montenegro (3.600 sq. miles) 

IB a wild land of bare limestone mountains, 
with a small, hardy shepherd population. The 
mountain scenery is of the Karst tyjK*, and 
aericulture is possible only in the wider valleys 
The peasants’ houses are often festooned with 
tobacw, which is of excellent quality, '^ere are 
few roads, no industries, and little trade. Tlie 
capital is Cettinye (Cetigne), a small, red-roofed 
village town in a mountain-girt plain, with a 
TK)pu\ation considerably under 5,000. 

Servia. Servia (19,000 sq. miles) consists of 
a lowland along the DanuW, rising to u^d 
mountains on the west, on the 
Danube breaks through spurs of the ( armthians 
at the Iron Gate), and on the south, where Die 
mountain, ar. pirt of tl.e Balkan KV^tem 
vallcv. are generally fertile. \ aat I.hk U and «»k 
fS feed eountle« herd, of .wme. In the 
Sp and cMtle - 'r,- 

culture ia often pnmitive. the fertih «>il pr. 
ducing eieellent wheat, tolweeo. vine, imd fruila. 
Pried* and preaerved pluma are 
eioort Much plum brandy ia alao JP 

ealiital Be'lgrade. ia finely ailuated. ' Ferrhed on 
rff’ at the halt of whieh the Save join* the 
Danube, it eommanda weatwarda a wonderful 
exnanae of akv and atrearo and willowa. willi a 
M^mauve diiitanw of S,-rvian mountaina. whjk- 

S^poaite lie the rich plain, of Hungary and 

™wli. but aouth of the Balkan, we bnd t^ 
^uet. of a hotter region. ri«- “ 

^^ell a. the vine .md the 

liprriett and the silkworm an* very imfKirUni in 
the Maritsa vallev. the most fertile |Mirt eontaiiw 
i^V ^re miu^ of rose gaidens. rum ahieh 
k ditilkd the famous Oriental perfume, 


of roses. Bulgaria is on the way to prosperity, 
and roads and railways are fairly well developM. 
^fla, the capital, is a handsome modem city 
in a mountain-girt plain, commanding the laker 
route. Philippopolis. built on isolutini heights 
in a wide plain, is the second city. Tlu* porta are 
Ruschuk. a river j»ort of the DauuU*. and Varna, 
on the Black Sea. 

The Turkish Provinces. WiUI and 
mountainous in stnicturv. tom by rm ial aiul 
religious feuds. iindevelo|H*d and ill-governed, the 
Turkish provincen (tVi.tSKt sq. miU*H) an* a waste 
instead of a garden. Roth ap*ieultim* and eat tie 
rearing are backward, ana the jH*asiintrv are 
poor, ignorant, and oppressinl. The eapital in 
Constantinople, built in one of tlie tinf st sit mi 
tions in the world, when* *’ the Sea of Marmora, 
the Bosphorus, and the wide and winding liar 
hour of the Golden Horn nuH l. forming, as it 
were, a great lake round w hich the I'ity exteiuU, 
rising stage by stage along the kIo|m‘s of the IiiUh. 
minaret and dome lifting theiiiHelveK one a\k»ve 
another against the ivr.un* sky. ‘ i \»mmanding 
the entrance to the Black Sea. when- Kuroix* aivl 
Asia all but touch, this is f»ne of the tinexi 
strategic ixunls in the world. AuMbev key lo 
the Black Si'a and the landn U -yond m <;»dbj«»h. 
on the Dardanelk-a, Saloiuki. on the f''" 
aame name, ia tlie (lort of the ' ■‘"''-'j ' “’V \ 
AdrinnopU-. on the M»rit«i. atronglv fortitUKl. 

coinmawla the route to fonatantmoiile 

aiatiig of the aoutheni and dii’ply mdentiil 
iKirtion of the iH-niiumla, witli many a*lja<'<-nl 
Llanda. i. a Uml »f inountai... and 
laU-d mountu n girt plaina The climate 
>^ 0 , 1 “ M«iiterr«nean. and inigalnm la n|H-.w. 
lirv in the drier [Mirta All Mediterranean planla 
»re^ grown, hut the i hief ex(airt la the < 
a anmll dried graia-. The- ajamge (laheriea of tin 
Sc-a ar.- imiKirtanl. Ilw 

hu^lt mm h like BrJinbiirgh. nmiid 1 * height 
lietwcH-n the mountaina and the aeii, with I iwti* 
u ita Ix-itli From ( orinth a ahin c anal liaa liern 
eiit ac-rema the narrow iathmua of the wroe namn 
In tweeii the mainland and the mulla-rry leaf 
ri,lU.7,a-nm.«la of tlie Mon a. Fatrim ex,K.rt. 

Ofl"llie W.wt . ..aat are tin- Ionian lalanda, .11 
meZuinoua. with (ertik; valkya I <|rfn » the 

Vbe aame name. i. the eenln- ol the 
trade. 
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THE BONDING OF BRICKWORK 

Varioue Formi of Bonds. Tbe For^tioa of Brick Walls. Bonding 
with Mixed Materials. Building* and Bonding Curred Walls 


By Professor R. ELSEV SMITH 


IN any wall or Mtrijrtun* not rut out of miIuI 
* mat4*rial. l»ut formc«rJ of a mtiltijilirity of partM. 
f a«*h of whirli in Mmall in hulk com^Jairtl with thr 
wall into whirl) it ix huilt, it ix inrvitahh' that 
thrn* miixt lx* many jointx. Somr of tUrw are 
ii|iproKimat4>ly or arcMiratoly Korixontal, and Home 
are approximately or arniralely vertical. 'Hie 
horiz4intal joint may extend through the whole 
thirknexx and length of the xtriirture. if tlie 
(NirttonH of which it ix huilt lx* of uniform Hi/i* 
and have horizontal xiirfairex, and thin condition 
ix flirt with in all hriek wallx. The layer of 
materialx pIbmmhI lx*tween two xueh h'vei Hurfat^ex 
iH ternwxl a tottr/tr. Where the xizi* of the hhx^k ix 
not regular, even when the IxhIm are horizontal, 
the horizontal jointx may not Ix* found roiitinu 
ouxly At the xanie levef, and thin condition ix 
met with in xotne fornix of xtone walling. {S#*e 
M^honhy.I rnlcHH Home provixion ix maile to 
pH’vent it. then' ix a danger that the vertii’al 
jointx, like the horizontal onex, may continue 
thniughout tile wall from haH<> to top, ami while 
a levf*l horizontal eourxe ix an A4i vantage in 
conxt meting wallx, a v«*rtical joint extending 
through tiitire than a xingle eourm* in temnHl 
A Mmitjht foint, and ix a xource of weakiiexx. 

Effect of Stmlght Joints. If xtich 
xtraight jointx exteml from top to iHittoin of a 
wall, we xhould have, m fact, a x<*rieM of xiiinll 
pierx jilai'fHl xiile hy aide having no eonii«H*tion 
with the pier on either xide. except the mortar 
joint |41 and 42] If xueh a jacr ix xulijcx't«Hj to 
a loaci that ix ditlen'iit from the hxnl on the pier 
on either xide. it may Ix* thruxt out of the line of 
the wall, or it may lx* eruxluHi if not xtrong 
enough hy itxelf to carry xueh loatl, or it may Ix* 
cauMti to Mttlmide. 

It IX of etpial im|Kirtance that there xhould not 
lx* n Miraight joint in the enxMi w'Ction of the wall, 
for if no alteration Ix* madi* in planning the 
xurcexHivi* courxex. a thiek wall, xueh ax that 
xhown in 45. wmild lx*, in fact, forimnl of two 
thill wallx ntacinl xitle hv xide, and a Umd that wax 
Ixirm* on tm* inner half of the wall woiikl convey 
none of itx pn*xxun* to tin* iuiter half, and might 
♦x*ttk* down under the hurtlt*n by itxelf , wheri'ax 
a wait tliat ix prtifx'rly Ixinded in cnxix xcH'tion 
[441 ''ill kave any kiad that Ix'arx on a gi%'e« 
ixiint dixfrilnittHl throughotit itx thirknexx ax 
well ax aking itx length. 

Bonding* w hteh ix uxed to jwevent xueh a form 
of eonxtruetion, ix the placing of the vertieal 
jointx in eveiy* eourxe xo tliat they xlialt not. 
eaeept where it ix inevitable, cotnelde with the 
vertical jointx in tlie eouraex immediately below 
it. The reault of xueh an afTangement* is that 
the materialx in one eourxe interlock with thoiM^ 
in the eourwra above and below it. A wall ix thus 


fonm'd which no longer conxistH of Indejxindent 
jiierx, but ix homogeneoux in character, and the 
burden of a load Hupported at any one part of it 
ix diMtribut<*d by xueeexxive courxcx over an ever 
w idiming ait'a [431. 

Brich Bond. It ix necexHarv' to lK*ar in 
mind that the bricks of any one c litxx of manu- 
facture ait* procticaltv identical in size and xhajH*. 
and that any triAing irregularilkK can lie 
eoiTeete<l by an adjust men t <»f th<* thieknexH of 
the mortar joint. In building, tberefori*, with 
materials tiuit an* uniform in him* and of such a 
xhiifM* that Iwt) of them, laid flat and xide hy xide, 
form A nearly exact H(|uare, xtraiglit jointx an* 
very liabh* to cx’i iir if the work ix (‘an‘lcxxly put 
together ; but, on the other hand, a I'ompara- 
livcly simple adjustment, if projicrly carried out, 
Huflieex to obviati* the danger entirely. 

'Hien* are various metluxlx of making the 
iieeexHarv adjustments, and various metIuKix of 
arranging the bricks in a wail, and in particular 
on the fact* of tbe wall. When* diffen*nws in 
iirrangi mentx of tbe bri<*kx affe<*t the appearann* 
of the wall, the terms a})p)u*<l tt> different varie- 
tiex of walling «k*|M‘nd on tin* style of txind in 
which tlM*y an* built. 

Forms of BrIcK for Bonding. lk*fore 
describing the various fonns and methods of 
Ixiiuiing. a few general terms must lie made 
rk*ar, A Itat is half of a brick broken ac*roxx its 
length. Tsuallv. bricks an* broken so os to Ik* 
one ijuarter aiui timv quarters in length, or each 
one half, and an* di‘m*rilied as quarter liatx. half 
Iwts. or thn*e'quarter Imts {10 ami II, |iage 11148], 
They may U* cut with the trowel from a whole 
brick, but in the prtKf*Hx of carting, unloading, 
luid stacking bricks, xome always get broken, and 
t}ies<* an* utdtsc*d for such purjKixes. and can lie 
cut if nH|iiired to any requisite length. A ckvirr 
is a brick cut in half in a dir(H*tion parallel to itx 
length, called a quttn cU^^tr (5, jiage 19481, or so 
as to show a width of ‘ij in. on the face of the 
wall, and the full width of 4} in at the Wk. 
called a king rloxrr {5 and 2, page IlMH], In 
pra<niee. a quet*n closer is difficult to cut, and ix 
not often xpet*ially moukled ; two quarter liatx 
an* generally used in pUe(*of it. [Sf*edott«l lines 5. 
jiagt* 1948.] A lirick pUuyxl in a w all no that one 
of itx king xidex shows on the face of the wall ix 
called a [85]; and a course coniUsting 

entirely of tirirks so placed is called a drHfktr 
nuffxr (8S, couiwe 1). A brick placed so that 
one of its endx showw on the face ix called a 
kfWrr. and a course consisting entirely of such 
bricks ix called a kendcr (88, iXHime 2]. 

Dnn cH Bittf of Walls. 

The thiekneoses of a wall may be described hy 
the number of headers cowteineH in it *1 
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ihk'kn a one-brick* two-brick, three- 

Iwick wall* cU\ ; if the wall lie only a half-brick 
thick* or ii>i a multiple of a half-brick in thtcknef>a* 
it may lx* dcNcrilxxl aa a onf'-and-a-half brick* t wo- 
and-a half brick wall, etc. The convenience of 
thia d<*wcription ia that it Natiafactorily dmcrilxw 
the w'all for all typea of bricka, not only for the 
ordinary aiwxl brick 1 1, |mikc ItHH). but for bricka 
that may run a little larger or amaller. Tlic 
thK'knrwM of a w'all may alao U* dfwcrilxxj li^* the 
numlicr of inchca in ita thickiM**i«'"lhuH. a 4} in. 
wall a halfdjrick wall ; a 9 in. a all a one- 
lirick wall. A bric k and-a half wall ie MomctimcH 
N{K>ken of aa a l'{| in.* and wimctinKw aa a 14 in. 
wall* for by tiainK a thick mortar joint in the 
thi(*kiuwi4 oi the wall it may lx* bnnif^ht up to thia 
larger dimen*ti(»n. An IK in. wall a two- brick, 
and MO on . but thin dcMC’riptioti in only accurate 
when brickn of the ordinary utandard hi/.#* arc 
being emph»ycd, 

Engllnh Bond. Engliab Ixmd, which, 
from a ntnictiiral |K)uit of view, bt the Ixwt for all 
ordinary w^allirtg when the thickn(*MM in one brick 
or upwartb. ia formixl when in elevation ; e%'er>' 
eounte in either a compli*te header t’ourae or a 
complete Mtrf'lcher courae (88). lStr<»tcher» arc 
ncvcT UMxi in the interior of a thick wall* hut only 
on the inner or out4*r face of nuch a wall. 
When the thickniwa of the wall ia the exact 
multiple of a hrick. each courai* will aliow alike 
on the inner and outer face of the wall - i.r., 
either Ixiih aidiw will ahow heiuliTM or Ixith 
atretchera (»Sr examplea of one hrick and two- 
hrk'k walla in 88], If then* U* an <Kid half 
brick in the tbk’kneaa of the wall, the coiinw* 
that aliowM alretcbera on the outer faiH* will ahow* 
headi*ra on the inner face, and vice veraA 1S»*«* 
one-and n half and two and a half hrick wall in 
88 .] When a wall ia returned at the end -that 
ia to any* ia continutnl in a din*(*tion at right 
anglea t4» ita former dinH'tioii—the eourtM* that 
alum a atn*tchera on the main fmnt w ill hlum-- 
hcadera on the return fmnt, and vit*t* verwa. 

FinUhlnf Ends of WalU. All the 
pUna on the general aheet of bonding alum walla 
which on the left-hand aide have n*tunif*d enda. 
and it will lx* noticed tlmt in every cam* eotirm* 1 
hna rlnaera inaerted next the angle brick to 
iiond the return wall, and in tMnitiu* *J haa 
eloaera inaerted next the angle brick in that 
roume to Ixmd the fnmt wall. It will, of courm*. 
he underatoexi that the angh* hrick in (*<»titx* I 
ranka aa a atreteher mi far aa the front wall in 
eoneemed* but ia a hinuier if inmaiilenHi in n*Ution 
to the return wall. 

On Ute right-hand aide of each plan tlu* w*all 
ia ahown to nave a dopprH cad— that ri, the wall 
ia tiniahed there without any return or reveal 
All auch enda require apecial attention to fwcun* 
a aatinfartory tin^ ana perfect Ixmding. 

LnylAi thw Strwicbwr Courmm* We 
ihall now conaider the bonding of a wall which 
m an exact multiple of a brick in thickmaa. and 
cxmimciice with the atreteher courae ( 88 * coorae 1]. 
Soeb a contwe, whether the wrall he one« two* three, 
or any other multiple of a brick thick, will have 
a row of atretcheiw extendi^ from end to end 
on the outer face, and a aimilar row on the inner 
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face. If the wall be one brick thick these two 
rows will complete the course* and the bricka 
in them shoukl lie exactly side by side* so that 
the joints which run from back to front of the 
wall run straight through from face to face 
without any break in their lei^h. If the wall 
be a two- brick wall there will lie one row of 
headera in the interior of the wall separating 
the atretchera ; if it be a threc-briok w'all there 
w ill lx* tw'o such rowna of he*adera, and ao on. But 
note that in all cases the lu^adcra are laid so that 
two arc placed exactly behind a stretcher, and, 
w’hatever the thickness of the wall, the joints that 
rtin from front to back do so without any lireak. 
We ahall assume for the moment that the length 
of our W'all is an exact multiple of 9 in., and that 
it will therefore contain an exact numlx^r of 
header brk*ks. But, of course* this is not always 
the COM*. If our wall be not an exact multiple 
of a bru k in thk'knww, but contain an odd half 
Ixrick* the only difference will lx* that tlu* row of 
atretchera on the inner face will lx* omitt(*d. 
and a briek-and-a half wall will have one row 
of strctc'hers on the fa<*c and one row <if headers 
lK*hind ; a two-and-a-half brick wall, one row of 
stretchers and two rows of hea<lers. and m on. 

Laying tha Haader Courae. If this 
4*011 rse f88. courae 2] conHiated literally of 
nothing but lu^ailera. we should have a wall 
without Ixmd | 41 |. It is in this course that the 
eloaera are intnxltieed ; but whatever the length 
of the wall, ao long as then* is no o|M*nmg or return 
in it, then* will never lx* mon* than two closers, 
one of which cx'curs at each end of the counx*. 
For tlu* pur|MMx* of Ixmtling. any interruption 
in the continuity of the brickwork, sueh as that 
due to the o|x*ning for a dcxir or window* may 
lx* considenxl to divide u long wall up into a 
M*rica of short hmgths. em'b of whic’h must lx* 
provkied with the clfXH*rs for Iximiing. In laying 
this courae n»rollf*<'t that a header always forms 
the end brirk. 

Tlu* w'hole thk'kness of the wall in this coursi*, 
if it lx* an exact multiple of a brick, is formed 
with headers, and for every brk’k in the thk'kness 
of tlu* wall there will be a fu*ader in the plan. In 
this r<iurai‘. a.** in the stretcher course, the joints 
at right angbw to the fact* will nin straight through 
from back to front in an unbroken line. If there 
lx* an cxid half brick in the thickness of the wall 
a stretcher course is employed on the inner face. 

P<Miltioa oi thm CioMr. The closer 
sliould never form the angle lirick. for as it is 
trnlv in. wide, it would be veiy liable to become 
disfcxlged, luit it must always form the next 
brk'k to the angle ht*ader. It sliould extend 
right through the thickness of the w*all to be 
botul<*d from the front to the liack. Theoretic- 
ally. a queen closer should be used for every 
header in the thickneas of the wall, but in 
IHWctice, except for work of quite an exceptional 
charartff, two quarter- bats are iu»ed to form the 
closer for each hrick in thickness. It wilt be 
sren [ 88 ] that the width of the angle header 
(4| in.) |Mua the width of the cloaer <21 in.) make 
togf^er 6| in., which leaves 2| in. brt ween this 
vertical Jmt and the first joint in the coarse 
below, tid that aa the face of the next header 












MIkOlilO 

in 4J in., tho vertical joint t>ryond it will 
aIho tn, 2{ in. lieyond the tirnt vertical joint in 
the Ktrotclier courne. Thin horizontal dwtance 
ip> termed lap. Beyond thin point, aa two 
headcrM togetW equal in width one atr^hcr, 
tl»e aame distance lietween the vertical jointa in 
the header and atreicher courae will la* maintained 
till the cith«*r end of the wall ia reached, and the 
(•loiM*r at that imd ia inaerUid to give a corre- 
Mponding break and finiah to the w'all. A wall, 
whatever iu height, will conaiat entirelv of auc* 
ceaaive courmw, in which the two above owcrilard 
will alternate r^ularly. 

AdJuatlAf Bond to WotU of VoHoua 
Lonftha, We a«iaumed for the moment 
that the length of <mr wall waa an exa<*i 
multiple of a brick in length ; Init thia may not 
atwayM be the caae. Suppone there lie an mid 
half brick in the length, the only a<ljUMtment 
n*quir<Hl will lie that at or near the centre of 
every atreti'hiir roume a half- hat lie inaerUnl [46j. 
In building with Nuch a material aa brick, if good 
and (HHimimical work requinal, the iimitationM 
it im|Kaie«i muat lie considerf^. and no nhort length 
of brick wallahould lie net out except an a muttip'e 
of a half 'brick in length an well aa thickncHH. 
In the caae of a king wall thia laiint i<i not of 
iin|}ortanoe ; in auch a wall there will lie mi 
many vertical jointa that by a little /iiiwr^a — 
i.r., an extra amount 4if mortar — in Xm joint, 
or a little lighintM — t.e., a nxiuccwl amount of 
mortar— in the joint, aome detinite number of 
headera may bo workinl into ita length. 

AbMinoA of Stmlfht dolnto lo 
Eiiflioli Bond. In the caae of a wall 
conatnicbni in Rngliah tarnd ( 88 ). if the plana 
tif the tw'o c<iura<*a of any wall be iraeea and 
placed one atiove another, it will bc« n<itic«Hl 
tliat if queen eloaera are uaed there w'tll \hi do 
(xiaition either on the fa<H« or in the heart or 
thirkneaa <if the wall in which the vortical 
joints in one courae coincide W'ith the veriieal 
jointa in the eourae la*low. If quarter- liata la' 
uh<hI in plai^ of qu<*f*n i‘kjaera auch tH>inciden<*o 
will exiat only when' the extra jointa thua intro- 
dueetl iKH’iii. Such a coincidence, aa alnuidy 
explained, lorma a atraight joint, and if it ueeura 
in two bU(H'e»iiive jointa, note that it will run 
throughout the whole height of the wall inevit- 
alily. It ia the ulwem'e of these alraight juintw 
that rtmdera Kngliah Uind of aurh great atructuml 
utility aa a mon' liomogeneoua wall ia obtained 
whim it ia uaed than in the caae of other bonda. 

Othnr Stylna of Bonding. On the 
other hand, in elevation the apiwarani'e of 
auoetwaive rowa <if headeri and atr»»tehera ia 
<*imaidered leaa attnu'ti\'e than aome other forma 
of liond. and where, aa in the caae of much 
domestic work, the utmost pusaible stit'iigih is 
not laiaential, and something msy be sacrifl^ to 
appearance, a style of bond which is not quite S4i 
satisfactory structurally, but gives a different 
character to the face of the wrall, ia adopted. 
With a view to improving the elevatioii, a varia- 
tion of Uus style of bond, known as EtigiUh 
onosa-fbad, it sometimes adopted [fTj. As will 
be seen, the only variation consists in breaking 
the bond between sttccfasi\’e stretcher conms by 
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introducing next the angle stretcher (in coarse 3) 
a single leader, or bat, so that l^yond this 
point the stretchers in this course are shifted 
4^ in. to the right, and come over the centre of 
the stretchers in course 1. This must, of course, 
lie provid<*d at each end of the wait Course 5 
repeats course I, and course 7 repeats 
course 3, and so on. No change is ma^ in 
the header courses, and this particular bond is 
not inferior to English bond in strength. 

Flemlah Bond. Flemish bond is made 
use of an a further improvement to the elevation 
of the wall ; it differs from English in elevation 
in that each course consists of a header and a 
stretcher alternating, and at the end of a w^all we 
find in one course a stretc'ber forming the end 
brick, and in the succeeding course a header at 
the end. There is not the same simplicity as to 
the iilaring of the bricks in the wall as otTurs in 
English Umd. and the numIsT of straight joints 
aiY* c<»nHiderable, esfMyMally when there is an odd 
hitlf-hrirk in the thickness of the wall. In the 
cast* <»f a one-hrick wall the same bond must 
show- in lioth faces ; in the case of thicker walls 
it may do st» ; hut, on the other hand, the ust* of 
Flemish Isnid may lie confined t<» the outer face 
of the wall and trie inner face, and the heart of 
the w'lill may l>e formcHi in English Ixmd, to 
which there can lie no ohjection if, as often 
lmp|M*nK. the inner fac*e is to lie plastered. When 
this form of liond is used throughout the thick- 
n(*ss of the wall, and shows on Ixith faces [ 40 ], it 
is tcrmi*d IhtMt Flemish fkmd ; w’hen used on 
one face only [■89]. it is termtxl Single Flemish 
Bond. 

In this bond, ns in the Ei^Iish txind, the 
i’loM'r is placed in the counx* wdiich liegtns with a 
header at the end angle. This closer is earrieti 
right through the tbiclmosaof the wall ; but where 
a header show's in the return end, or fnev, t4i 
avoid using a half-bat and quarter- bat, a thre<*- 
quarter Imt is used, by whicn the same result is 
iM'hieved w'ith the saving of one joint. Tlie 
Houn'«*H of weakness in this form of btmd art* the 
large proportion of bats that are tnevitahle 
wherever the thickness of the wrall has an odd 
half' brick in it when double Flemish bond is used 
(see one-and'a'balf and two-and-a-half brick 
walls, 40 ], and where the thickness is the multiple 
of a whuk* brick where single Flemish bond is 
useii. [St't* two brick and three- brick walls. 89 ] 
This is |»artty due to this use of bats, but mainly 
lo the um* of stretchers in every course ; if 
tracings of the plans of two successive courses 
of Flemish Uina be overlaid, it will be found 
that, lo a very appreciable extant, thev coincide 
throughout the whole length of the wait and that 
straight joints result. It is on th s ground that, 
where possible, single Flemish bond is adopted, 
as this confines the use of bats and straight 
joints to the outer face of the wall. 

One of these two forms of bond is used 
for most ordinary wrslling. There are c^her 
varieties of bond,* bat they are mainly required 
to meet dtfficulUe» that arise und^ certain 
ejceeptional conditions. 

Stmtehnr Bnnd« Stretcher bond [It] 
IS used for walls that are only half a brick in 






ihickncM*. It in obrioiM ihai hMder»t which are 
9 in. Icing, canncit be need in such n wsH, sod if 
any appcwr in the wsll, Ih^ sre only bsts. This 
Uincl, it will be seen, consists of buiiduig entirely 
with stretchers ; it is usually built of only two 
varieties of courses — viz., 1 and 4 [48] ; but 
more complete Ixmding is firoduccd by using the 
four varieties shown. 

This wall, liy using a large iironortion of bats, 
might lie ma^ to resembk* Fk^mish Inind ; 
liut the only occasion in whic*h the appearance 
of the wall would lie of sufficient imfKirtance to 
warrant this wfitild Is* in tlie case of a half- brick 
wail formed of glazed bricks. 

Gmrden^wmll !%ond, f*arcJcn-wal) liorid 
is uschJ for 9 in. or one-brick walls, in which both 
faces arc exposed to view. Tlicw* arc commonly 
uwsl for s«*|iarating the gardens <if adjoining 
houHi^H, hence the nami*. ^Hie diffirulty met with 
in such walls is that though the length of an 
ordinary briek is given as 9 in., there is a con- 
siderable variation in practin* in this length, not, 
fs*rhaisi, mon* than j[ of an inch, mon* or Ic'ss, but 
enoiigii to make it imiSMtsible to iK*t such bricks 
side by side in a wall so tliat Isith faces will Is* 
true. If one face is to Is^ plas(en*d. this is not 
im|Hirlant ; the outer face is built even, or 
“ fair," and if the inner is rough the filaster 
covers it. Adjustment can Is* made ls»twmi 
strcti’hi'rs, IsH'ausi* there is a mortar joint Ik*- 
tww»n them, which may Iw made *’ full " or 
tight, as the earn* reijuinw. 

It is thendore neeewsary to pick over the 
bricks to Ik* iimhI as hea<h*rM in siiim a wall, anti to 
measure them against a standanl length of brick, 
and tins process means additional handling and 
cost. This form of Umd is used in this casi* 
iKM'Hiise it wluees the numlM*r of hearlers by 
|ier cent. It may lie employiKl Inith with Kngltsh 
and Fk*mish I Kind. Kngti/^h gartitnunU tMmJ 

cofisists in using threi* strt'tclier courses to one 
coiirsi' of headers (48}. This involves a straight 
joint ill the centre of the wall through the 
stn'teliereoiifMw, and this is undoubtedly a source 
of weakness, but siicli walls randy HUp|Kirt a 
heavy load. Flemish gardem ttall iMtnd consists 
m using thnn* stretchers to one lieatk*r in every 
course (fiO). and has the same advan(agt*s and 
draw'liai'ks as KngUsh Isind. iSuch work nM|uin*s 
careful supi*rvision, for even with sekH^ted headers 
there is often slight irn*gularity or distortion, 
and to give a good t'mish to the face tlie brick- 
layi^r is apt to cut the headier intii two. making 
it*t*asu*r to set fair, but still further reducing the 
stnnigth. 

Dlngoanl Eoad. DiagiuuU bond is umnl 
i)rinei|ially in thick walls to g\w a longitudinal 
iiond at intervals. It does not show on the face 
of tlw wall ; it is most satisfactorily used in the 
stretcher tnnirsi' of English lamd, and is not 
emplo}*ed m <*very such course, but at interv'als 
of, say, six or eight eourse*. It consists in tilling 
in the heart of the wall with bricks laid diagcmall>% 
as shownt in 81. The small trianguUr spaces 
between the facing and the diagonal work are 
hlled with pieces of brick, roughly cuU and 
mortar. The bricks shown here are incUned 
from left to right. The next time that such a 
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coume was used they should be laid with an 
inobnation from right to left, so as to vary the 
Umd as much as possible. 

Hwrriiigbofie Bond. Herringbone bond 
is used in the same way as diagonal bond, 
and with the same ob^t, the only difference 
being that the hUing in is arranged on plan in the 
form known as herringbone work [62j. 

Walla Built Circular on Plan. The 
work hitherto descrilied is adapted to walls 
that arc built in straight lines, but sometimes 
w'alls must lie laid on a plan that is not straight 
hut curved. If the radius Ik* large, and the 
<*iirvature in consefjuence flat, the W'all may 
|K>Hsibly be built with one of the bonds already 
dealt with ; but if the radius l>e short, and the 
curve rapid, this will be im|)OSHible. 

In sucli a case the ideal plan is, of course, to 
have bricks that are purpostuy made with the faces 
formed to the required curve and the sides of 
the bricks conveiging so as to form what in 
an arch would Ik* called a roiifimir -shaped brick. 
This is costly ; and for most work a sufficiently 
good apiK^arance may Ik* given by using ordinary 
bricks, provided only headers are cmployeA 
Such bricks will not form at nic* circle ; hut unless 
the radius of the curve is very small, the form 
will approach clowly to a eiin-e. It is essential 
that no stri'tchers lie usi^d and cverj' coursi* 
consist solely of headers: and the term Header 
Bond IS applied to it. Such a piece of curved 
work rarely stands alone, and is used to connect 
two straight pieces of walling, and the lionding 
of tlu* tw'o cotiracs is fomuHi by I'ontinuing the 
Iiond already existing in the walls. Fig. 84 
showK a wall quadrant on plan with a ratlu^r 
slmrt radius, and 9 in. thick. It will Ik* observ'cd 
that the distance from A t4> B on the concave fact 
of the wall is apprt*ciably less than that from 
(' to 1) at the back, and if ordinary parallel - 
sidf*<l bricks are used, the mortar joint must 
lie kept Hne on the fare and full at the liack to 
adjust this difference. Better work is produced 
by niiigh -cut ting the brick to a mussoir shafic, 
of by nibbing it aecuraU*ly to such a shape, as 
shown on half the illustration : but this incrt*ases 
the cost. With the small radius illustrated 
the urn* of headers would n*i|uire very wide 
jfiints at the liack. and twt> coiimes of half-liats 
arv shown. Bonding irons may be used to tic the 
inner and outer face together. Fig. 88 shows 
a wall one and- a half bricks thick, with a eun*e 
of a largiH* radius. In this case it will lie noticed 
that either on the inner or outer face of this 
wall a row of bats is inevitable — with a curve 
of such Urge radius, very good work may be 
produced without cutting or rubbing the bricks— 
out the joints from front to back m the wall will 
not in this case be in a straight line. In this 
illustration the w*all is shown formed on the 
right hand side with parallel-sidk*d bncks, and 
on the left with cut or rubbed bricks. 

Forming Bowooln. The method of 
forming stopped ends has been indicated, and 
we muat now consider those cases in which a 
wrall has to be finished with a reveot. Hus is a 
short return nsually 4) in. on the face, but some- 
ttmes 9 in. or more, which projects beyond Iho 
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M)(] of the wal] Ko f&H to form a relratiKi Jamli, 
t<» allow of a door or w'mdow>framo lading 
inMTt(*<t tM'hind it. h'p<K?ial attention murt be 
fluid to ita l>cind, and it in in connection with 
th,« work that the king cloaer coroen into 
HtTvitr. Tlic halfdrat at the end of the Invader 
roiiriM* ift a aourre of weaknean, and the uac of 
ttif* king rlnner next to it ia aome comfienHation. 
'Ilie methoda <if tamding reveala in onlinary 
watU of varioiiN thickneMMoa are ahoan |56| for 
t»oth Kf^liah and Flemiah Umd. 

Boning of Croon Wotlo. In addition 
to return walla, which have W^rn alrearlv 
dearrilied, rrruw vnUs an* fn^ifueiitly employed 
7 heae an* walla atafting from the mt4*mal faei* 
of the main w'all at right angl<*a. and they rouat 
Im« lamrleil to the main wall ei|uallv with a n*titrn 
wall, 71iia ia uaiially arranged ntr bv building 
in the whole thiekneaa of the eroaa wall at every 
alternate eoiirai* to an extent of 2] in. into the 
main wall, the intermi^diate eourai* of the eroaa 
wall merely abutting agaiiiat the main wall 
|M and 67f. 

Bonding of Plor*. I^iera intendi^ to 
earry enneentraUd loada may lie either attached 
a w^all or may atand atone and detached. 
In the former rtuu^ the Imiid iiMd in the wall 
wilt apply to the pier, and it will lie ireat4d aa 
a abort length of a thicker wall. So. alao. in the 
raiie of a nsdangular detached fiier. it may lie 
ccinaulertd aa a abort U'tigth of wall w'ith two 
atfipped enda ; hut in the caat* of aqiiare piera a 
ap(*ciat treatment ia umial. to «»eurc proiier 
lamding. 8u<’h piera may lie conatructed eitiier 
in Kiighah or Fleiniah taind ; the former ia pn*fer- 
able where great atrt«ngth ia required. In all 
aqttare piera the ext<mt <if cloaera rrqiitnd for 
iKiiiding lieara a largc*r proportion to the total 
area of the pier than in the caai* of a walUd the 
name actual area ; in piera of k*aa than tlin»<» 
brieka thia pro|Kirtion lK*com<»a very extenai^e. 
It ia an element of weakneaa in them, and all 
jMora requin' very afiecial care in conatruction 
to cnaurt^ that tKe jointa arc all well (tiled, and 
where Klcmiah Umd ia uacd queen cloaera 
ahouki employ^ and not quarter liata. 
A |Mer tme brick aqiian* ciut Ik* fomud <»nly of 
two atn^tchera in one courae and two heaiii*iw in 
the next 168). A pier one and a half brick 
aqiiart' may Iw formed in Kngliah liotid with 
two thrt'C- quarter Imta alternating with threi' 
headc^ra. but aome extent of atra^ht joint ta 
una\*4iiciable ( 88 ). With Fiemiah lamd it ia 
necciiaary to uac a Imt aa a core or Ventre for 
all eouniea,and a straight joint (H'cuni nil around 
it. With fHera twi> bricks square and upwards 
the lamding ia more aatiiductory. KxampkKi 
are ahown of |tiera in both styles of Imnd up to 
four lirioka aqiiare ; one |Her |6S] ia shown 
formed witli bulbnosed bricks at all four anslea. 
\*arioua examples are gtiren of the methoa of 
bonding various small and irregular shaped 
piers such as (M>rur in the angles of liay windows 
f64] and similar situations ; they should be 
cooiitnieted in rement mortar, to secure the 
utiBoat possible atienjph. \a in the case of small 
pim, they involve the use of a lam proportioo 
of bats aM of irregular piecca of crick. Such 

am 


picr^, as a rule, are of no great heii^t, and 
cannot be expected to carry anything but 
quite a light load. 

There are many situations in which a return 
wall is not at right angles to the front wall. 
When this is the ease it is termed a angle, 
which may be either acute or obtuse. Here, 
also. s|M*cial attention must be paid to the 
Umding. and no regular rules can lie given for 
the c4iiiKtruction of such angles, as the met hods 
var>' with the inclination lietween the two 
wallh. Kxamples of such angU*s are given 
165). and it is im|K>rtant to liear in mind that 
as few small pieces of brick as possible 
should lie uwHi. Whole bricks, wherever 
possible, or bric^ks with only the angles cut oil, 
an* the liesi. In th<* case of obtuse angle walls 
squint bricks [7, page 1948], of wliich tl^ longer 
side is (V} in., may often Ik* used in place of using 
closers, and. when possible, this is advantageous. 
A bird's mouth [ 8 . fiage I94H] is often also usi*ful 
for the inner face of an obtuse angle, but such 
bricks an* not easy to cut. as the small angles 
may Ik* split off. It is advisable, when poss’ble. 
to dispense^ with their uk*. 

Hoopalron Bond. Ifoop-iron bond it 
sometimes introdurid into walls to give a lamd or 
tie in the direction of the length. Hut in waits 
built with cement mortar it is doubtful if it 
adds to the strength of the wall materially. It 
consists of strips of hoop iron nlxiiil 1| in. 
broad and ^ in. thick, which, nnlc.ss they are 
laid in rrm<*nt mortar, should Ik* tarred and 
sand<'d to protect them, and in order that tie* 
mortar may grip thcmi. It is usual to ins<*rt 
the hoop iron in the mortar joints at certain 
detiniti* intervals throughout the height of a 
wall varying from. say. four counws apart to 
4 ft. or .5 ft. Fach courw* in which they arc 
iischI may have M*veral slri|>s of iron. If a joint 
has t4i Ik* made in the length of the iron strip a 
lap|M*d joint is us4*d. and a similar joint is made 
at till* angle of a wall, tlie two pieces U'ing 
crossed and the end foldt*il down [ 68 ]. Hisip 
iron fnind is used in the construction of burglar- 
priKif vaults, and for this purpose hoop iron is laid 
in every joint, and one strip is used for each 
half brick in the thickm'ss of the wall, which is 
built of luurd bricks in cement. It is claim<*d 
that a structure Unis formed will resist even a 
determined attempt to penetrate it. 

Bondlaf of Focinsa. It frequently 
happe ns, when the appearance of the exterior of 
a budding is a matter of im(>ortance, that the 
bricks used for the face art* required to be of a 
different quality and appearanct* from tho«e used 
in the thickness of the wall, and in consequenca 
luav lie more costly. In tionding such fatings 
With the heart of the wall, if the l>hcksc«irrespond 
in sixe with those UM*d in the general liody of 
the work, the bonding should be carried out 
exactly as already described for a wall of a 
'uniform quality, ne great danger to be fean^ 
ia that, with a view to economy, half-bats may 
be employed where headers shoiim be used ; for 
aa a true header can be broken into two liaU, 
fearer of the mote expensive bricks will lie re- 
quired when tliia ia done; but if thia plan ia 




CLcmTion 

IVBBKItm ^ Ont-DBKK WW. 

PLAn flr<DUOC I 



2177 




•UILOIMO 

lHrg<<ly llic tM-rcirncft a ram* Hktn of 

hr irk work a half hrick in thickncM«« inatead of 
l»emg, a* it ahould be, an iotegral pari of the wall. 
It may aometime« happen that the ftife of 
fanng hricka differa froin that of the bulk of the 
hricka. When thU ia the caae really Hatinfartory 
1 h aiding cannot oc^ur, and auch a condition niuat 
alwaya be avoidecl if pfjaaihle. For example, aeven 
courat^it of facing hrirkM may bt? e(|tm) in height to 
Hix eourf«eii of the general work (71 ). If thu* he wi 
the joint M will *mly eorrewjmnd i*o an t(» form a 
true liorixontal U’<J at every He%*erth eounw* of 
the faeitigh, and all that ran l>e done im to intro- 
duce a courw* of hcadcrit at thin |H»int. and ti» 
biiihl the rfiurm^K up to the next level iM-i! in 
♦tretehcr l»ond. 

Bonding Brick with Other Mnterinle. 

Tfie iMinding deurriln'd hitherto Iihh n'ferred 
tfi walU eonNtrueted wholly of hrick. It 
frci|uenlly ltn|»|N*nH that for arehiteetural cfte< t 
or for home other reai«on part of the uall may 
Im' fornuHl of other iiiateriid. aa, for example, 
terra-cotta or Ntonework. TheMe materiiitf< may 
Im* introdueiHi merely in the form of plinlle^. 
MtringM and roniieen (87, 70|. at cpioinH 169). arid 
round door and window ofieningM- mieh work i»* 
deiicritM'<i under the general term of 
or it may Im« um«< 1 throughout the (ium* of the 
w*all (68 1. In the latt4»r caw* it may form merely a 
faeing, llu* hulk of the wall lH*ing*of hriek. or the 
facing material may form the hulk of the wall, 
with merely an inm'r lining of hric'k to take the 
plastering. Thii* lant eaw. howev<*r. ariHeH, um a 
rule, only when the material employed is of a 
rough eharaeter. sueh an that from wlliieh rubltle 
walln or Hint walls an* forimd. jSiv M.\honhv. 1 

Brickwork and Torm»cottn. 1'he 
Ixmdtng of hriek with other mutcrialN may la* 
a comparatively Mimph' or a trouhleHonie* and 
costly proc’esn. Whieh it is to la* will dc|N*nd 
on the care given in pre|Miriiig the material to 
Ik* ImndiHl with the hrickH. 'I’he hriekn are of a 
stock sire, and if the w<»rk in to lie cany in charac- 
ter this must Im* home in mind, so that they can 
lie utihscHl w ithout cut ting to any great extent. 
If terra-cotta Im* uw*< 1. it must U* s|MH'ialty manii- 
faclurtnl for each hiiihling in wliirh it is em- 
ploy<*il ; if in moulding it cart* U* taken to stw* 
that the height of eaeh course with its mortar 
oint corrt*s|Kinds exactly with one or more 
irick courses with their mortar joints, and if the 
ImhIs an* also exact multiple's in length and 
hn'adth of a half hriek. the whole will Imtul 
together with ease. Hut if this la* negUnted. the 
terra cotta, after it is hwriit, must not la* cut. 
and if the hrteks liavc to la* cut to tit it, this 
often involves much lalamr. 


Brickwork and Stono. In the caae of 

stone it ia miuaJ, except for rubble walla [aee 
Madokby] to dreaa the 8tone--^e., to ledooe it 
to a fair fice and to exact dimeniiooi, and eoeb 
aicnea can, therefore, tunaUy be made of a size 
to bond with brickwork without any increaae 
in the cost of working. 

In the case of dn*ssings. a siring, of w'hich the 
mouldings have only a slight projection, may be. 
fcir example, so diwignc^ as to correspond in 
height with two courses, and tm bed to equal 
a half hriek in width from front to back, with 
here and there a block of material equal to a 
whok* brick |67), In the caia* of quoins, whether 
plain or mouldc*d. thcia* may vary in height from 
one up to five or aix courses (08J, or even more, 
and they are usually arrangf*d so that the widths 
of successive eours<*s vary l»y the multipk* of a 
quarter brie k to assist in lamding. 'fliis is. how - 
ever, not of such im)M>rtanc<* aa the eorrcsjiond- 
eiiee in height and width of la'd, for it is an easy 
matter to cut the end off a hriek to til any (|Uoiti. 
even if irregular in form, hut if the thieknesa or 
brcarlth of a eourse will nfit bond it may involve 
I he rwJiietion, by cut ting, of a w hole roiirsi* of 
bricks. 

8tone*fnced Walls, Where a wall is 
t4i la* fared with stone or terra-rot ta the work is 
iisimily deseriUil as OMhlar [sta* Masonry], 
whi<*h implit's tluit the stoni's or hliK'ks are of 
regular height, length, and hreadfli, with a 
r<*gularly dress<*d fwe. Siieh a faeing may. of 
eoursi*. la* made of any desired thickness, hut, 
on the ground of cx|M*nM*, is often kept thin. 'Hie 
majority of the stones will la* of the niintinum 
thickness, tmt a et'ftain |)ro|K>rt ion, equal to. 
say, one t hilt 1 or one-fourth the area of the 
fare of the wall, will U* made thieker, so as to 
jicnetrate into the hriek Itaeking. and tie the 
Imm king and faeing together : the differtmec 
lM‘tw(*t*ii this thin and tlie thick cours<*« should 
Im' half a hriek or a multiple of half a hrick. 

In roughly-built stone walls, such as rubble 
walls, the liitik of the wall is of stone, and if brick 
is used it will generally la* in the main a half- 
brick thick, with a cf'rtuin proportion of head(*n< 
built into the wall either in regular courses or 
as found c<iiivenient. hut thes4* should not lie 
less than alamt one- fourth of the bricks. 

Soni«‘l inn's a Hint -faced wall, if of knapped 
Hints ls<M* Maskinry], may Iw built as a facii^ 
to a brick w'all. and in such a case* the bond is 
usually secured by Imildtng in a proportion of 
extra long Hints, so that they penetrate into the 
brickwork, but sometimes a small propoftion 
of bla«*k. vitrified bricks may be used as headers, 
extending to the outer face of the flint to 
assist the Imnd. 
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ROAD MAKING 

Aaphmh, Brick, Cork-asphalt, Gutta-percha, Granite 
Sett, Macadam, Tar •macadam, and Wood Blo^ Roads 
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Aaphalt. Although mineral rock aaphalt 
waa firal di«»covered in 1712, it waa not commer- 
cially adopted an a paving ip PariM until 1K54. 
when the fin»t com primd Mreet — i. f . , on a concrete 
foundation— waa laid down in the Rue Bergdrt'. 
in the front of the Conaervatoire de Muaique, 
and in London until about ten \^arfi later, and 
it ia only in comparatively recent year* that ita 
wider uaea have been appreciated. 

Mineral rock aaphalt ia a natural pro<luct, a 
pure limcHtone naturally impn^gnaUnl with 
mineral bitumen. The roc*k when mined or 
quarried is of a chocolate colcmr, fine in ernin. 
evenly impregnated with bitumen, which variew 
from about b to 2(> f>cr cent. It is UHually louiid 
in seams or layers from b ft. to .*10 ft. in thiekiwss. 
like coal, and is mined in a similar manner. 
The princi(>al supplies are taken from the Bassiti 
de Seyss«‘l, Haute Savoie, Switzerland ; Franee; 
LimmVr. in Hanover; and Ragiisa, in Sicily. 
'Fhe w'eight of a cubic yard of natural asphalt is 
about cwi. 

Use of Asphalt. During th«* last fifty 
years compress<»d mineral ns’k asphalt has stoml 
the wvere t4*st of enormously increasing tmftic 
in the principal striH'ts of the (’ity of London, 
the metro)Hdttan districts, and the provincial 
cities and towns of the Tiiited Kingdom, and 
has proved to U* the most satisfa<*tory sanitary 
paving that can la* laid. It is im|a’rvioiis to 
moisture, and non-alisorlMmt, and. lading jointless, 
nothing can get into en* vices and decay. It has 
a smooth and even surfat^e, is durable, eeonomi' 
cal. and ouickly laid ; and the preparation of 
eompresMHi riK'k asphalt is similar to that of 
mastic asphalt for footpaths, except that the 
powder is placed in siiecially designed roasiem 
with revolving cylinders and heaU'd to a tem- 
perature of alsHit 280” F. without any a<l- 
mixture w'hatever of bitumen. 

As soon as the superfluous m<»istiire has 
evajiorated, the heaUnl |Kiwder is pla4:'’ed in 
iron-sheathed vans, covered with thick cloths 
(to retain the heat), and taken to the site when* 
it IS to be laid. The asphalt powder is then laid 
on a Portland cement concrete foundation 
i\ iri. to 11 in. thick, according to the natun* of 
the traffic, well raked over the cement concrete 
foundation and rammed with hot rammert to 
the thickness required, then smoothed over 
with a hot smoothing iron so as to bring sufficient 
bitumen to the surface, after w'hicb a heavv* 
roller is passed over it, while the asphalt is still 
warm, to straighten and consolidate the surface. 
When opened to the traffic the asj^alt gradually 
begins to be compressed into solid rock again. 
In main traffic streets 2| in. of compresM<d 
asphalt are laid on about If in. of concrete. In 


stnH'ts of lighu^r traftii*. the priw'lice is 2 in. of 
compress«*d asphalt on fl in. ot concrt'te. 

The Aaphelt Rond. .An asphalt road 
ciui be const ruct<Hl cxciMnlingly flat. U'cause a 
slight gradient is Huflit*ient for rapidly nmu»ving 
the surface w'at cr ; mon»over. the vehic'iilar 
traffic distributes itself without risk over the 
entiri' width of the road, even rlow* up to the 
gutU'CH. whii'h is not the* cam*, to the siime extent, 
on a sbme road. !♦ siiftiees if, from the ajs-x. 
which is simply r(uinde<l otT slightly, two straight 
lim»H an' drawn as cross or Iat4'ral gnulients, lui 
extra fall ls*ing given the gutters for a width 
of alsmt ]K in. .Vs a rule, a iati'ral fall of 1 in 
7t> will Hufliee for tin* roiwlway. increased to I 
in 50 at the guttiTs. For tin* longitudinal fall 
1 in 00 in eotiMiden*4l the limit tqi to which (he 
Klippiiig of hor(S‘H iMMsI not Is* f«‘ar(si. 

The following well know*ii formula for cal 
eulating the (‘amlsT of asphalt roiuls has 1 h'<'Ti 
eiiiployiHl for many yi'ars: 


W'here f eamlier (versi'd sine of arc), 

H width of roadway Is'lweeii kerlis, 
c eis*flieient ( 0‘0I2). 

'riiendore, the normal eamIsT of a roadway 

rto^’ 

no ft. uifie would Ih* otn2 o;n2 ft. 

in the centre. * 

Foundation for Aaphalt. The eotierete 
for the foumlatiun should Is* gauged, six of 
aggregaO* t<i one of Portland eeiiieiit. On 
no a'*<'ount must lime eemereti* Is* iisimI. 'IIii* 
(hiekn<*ss should Is* ri'giiliiUsl itccording to the 
WY'ight it has (41 ls*ar. < 'hf*a|iHule, Istndon, hod 
ill 1870. with a then traffic of 400,000 t4>ns jsT 
annum (ler yard of width, a foumlation of Din. in 
lhickm*Hs. and after s<»v«‘n years it was r<qHirt4s] t4» 
U* in giKsl condition. (irac<*chun*h Strtrt, in the 
same city, with flO'l.OOO tons tN*r yard «if widti. 
p«;r annum had also D in. ; while other streets 
w'ith ks4s traffic had 0 in. Mfsirgate StriM*!, with 
upwards of 0.000 vehick*s |st diem 20*l.0ti0 
(4»nM per annum tier yard of width, ha<l u founda 
tion of 0 in.; all these latter streets maintainefJ 
their surfac'c in gncsl condition. *rhiH would go 
to prove that under the heavif*itt traffic 9 in. 
is a aufficiffut depth, while 0 in. is suffieient for 
*250,000 tons per annum pwr yard of width. 

It has also been aaoertainen from cutting into 
a pu*ce of the alrea<ly'menticiiiod roadway in 
Paris which had lieen subiected to >ieat<T traffic 
for 10 years, that it bad boon redooed in 
thickness only three-quarters of an inch. 

Briclla for Pawing. Bricks as a maU*riiil 
for street jiaving have received very littk* 
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Attention in Engiand. thk oonntrj w 

justly celebrated for the quality of its brioks. 

In Holland this class of ^ving has been in 
use for about lAO years, and in America about 
13 or 14 where hundreds of miles 

have been laid in all sorts of ways and 
under varying conditions. Bricks obtainra from 
Middlesbroud were laid in Liverpool as a trial 
in IHBl. and a small piece of brick paving to 
form a carriageway was laid at Cheltenham in 
1900. This paving was laid on a sand cushion 
with a founoation of 6 in. of cement concrete, 
the bricks tieing (pouted in with pitch. The 
sUndard sfiooification for the construction of 
brick oarriai^eways adopted in the Ignited Ktaies 
of America ui as follows : 

llvasracmmR. or Orauisu. Karth id 
to be removed with plough stid erraper or other 
device Ui within 2 in. of subgratle, rlmit brought U) 
true grade with the roller, the weight of whieh 
ehoula be not hMw iKmi A totm. tir more tluui S t<mi». 
If the earth in t4H> hard to receive coiopreMHiim through 
the weight of the roller, then liKieeii the reiuainiiig 
2 in. with a pick and cart away. Filarth in em- 
liankment muMt l»e applied to layem nf N in. in thick- 
iiewi. and eac'h layer thoroughly ritlletl ; and in both 
excavation aitd einliankriimti the nuhgrade miiMt 
have a uiiifonn denutty. If the ground in a ii|iouty 
clay, tile drainage mIiOuUJ lie provuleil. to carry 
off the accumulation of wet. 

CimsiNo, If cement ih uiuhI, it nhouUl t>e c«tiii- 
pletml : if Mione. all ehoulU lie hauled and dn>- 
iritnited and eet tiehire the grniling in titUMhed, and 
it may Uien be ueed a« a guide tti Ikninli the euhgrade. 

It xliouUl range in tliiekneMN from 4 in. in A in., and 
frtim 20 in. to 24 in. wide, tlie huiitii<*MM and etreet 
t raffle governing the eatiie, attd the lengtha ahottld 
not \m ahorter than A ft., except at chMitnw. The 
top to lie neatly dreaeed with a Mpiare <ir rounded 
out4«r edge, snd 4 in. down on the iiiaide. Tlie outer 
eurfaoa to lie tmihdrewied to the dent It of the fa(*e 
ex|Ki«ed, and to the depth of tite tlnckitiMie of tlie 
hnok and nand cualiiun. 

The mterweetion at atreet cornern and alleya aliould 
he eirrular, with radtua of 4 ft. and .1 ft, reapei’tively. 

MasuINAI. i'l^ae. Theae ahould alwaya tie of a 
hard and durable character of atone, and from 14 in 
to 18 in. deep, dretauHl on t<q» and A in. down on the 
face next to (he hrick, and ahouUl lie accurateli . 
t4i Ht the curvature of the croaa eet'tion of the atreet 
on 8 ill. cofirrete, and liacked up with the name a it Inn 
• in. of tlie top. 

(^^wrarrs Focmiatiox. i'ruatied atone ahould lie of 
ammived quaiitv of hard nwk. with no fragment larger 
than will |iaaa (hnnigti a 2 in. ring, and none ainaller 
than will |iaae through a I in. ring in their longeei 
dimenikiona, free from all refiiae and foreign matter. 

Havo. Hand muat he clean, alrarti. and dry. and 
IhnitHighly niixetl in lU tlry atate until the whole maaa 
alinwa an even altaile. with an approveit brand of 
either h<i*draultc or Portland cement. If of hydraulic, 
the profHirtion of mixture ahould be one* part of 
(wmtnl aitd two )>arta of aaiul. If of Port land eement . 
one part. Sf cement and three |>arta of aand. To 
the above mixture ahould be adde«) aufflctenl clean 
water to mix to a plaatic maaa, tfuid enough to 
aubaide rapidly when attempting to heap to a tnine 
aliape. To thia mixture and four and ti«e pane 
reaiua^tively of damp cruahed atone tw clean M'reened 
gra\eU and turn tlie whole maaa o\*er not leaa than 
three timea, or until every fragment ta thoroughlx 
euatetl with tlie cement mixture. For the reception 
of ihia mixture the grade atmuld l»e net off in A ft. 
Mquarea, with a atake at each comer. Tope of each 
ahould be at the aurfaoe of roncrete, wliicn mual be 
tamped until free mortar appeara tm tlie aurfaee. 
Ooeaaitmal e|»nnklmg in extreme Inn, dry w«iather 
ie heneffcial. After 38 hours the euahhtci eand may 
he apread. 


Sajtd Cvwmom, gaud sboold ba elssn, and frss 
from foreign or loamy maUsr. li need not aeeeaMrily 
be sharp. It should be 2 in. Udek before the com* 
p tes si op of the briek by rollins. The send should be 
spre ad by the aid of a tempmte the whole or one* 
half the width of the street, and made to conform 
with the true curvature of the street croes eeetion. 

Baicat. The brick should all be hauled and neatly 
piled inside the kerb line before grading is flnisbedL 
or, if allowed by the angineei, delivered on the etroei 
in waggons and carried from the pile or waggon on 
patleu or with chraps. and not whroled with Krrows. 
They should be mri class and thoroughly vitrified, 
showing at least one fairly etraight face, with ronnded 
edgee, with no greater radius than fV They 
should not lie m than 21 in. by 4 in, by 8 in., 
or more than 31 in.* by 4 in. by 9 in., free from 
cracks, with but slight lamination, and at Jeast one 
edge with but slight kiln marks allowecL 8uch 
bricks or blocks shall be submitted to a test of one 
honr in ilie National Brick Manufacturers' Association 
standard rattler and under the conditions prescribed 
by that aaarH*iation ; and if the loss hv abrasion 
during such test exceeds 20 |ier cent, of the original 
weight of the hrick tested, then bricks or biMks 
shall tie rejected. 

BNif'KLAVtNo. Bricks should lie laid perpen 
dicular to the kerb. Broken brick or block can only 
lie usisl to break joint in starting courses or in making 
closures. The bricks sliall he laid on edge, close Ui- 
get her, in straight lines across the roadway lietween 
gutters. (Sutters sliall lie constnictcil as directed by 
the engineer. After t)>e hrii'ks are laid tliey sliall he 
thoroughly inM|iecte<l, and all war|»ed, s|>alled, and 
soft bricks removed and replaced hy more p^ect 
ones, and thtise found with the hml face up should 
he ttirneil down. 

Tampinu and lioLLrNtj. .After the iiispection is 
thus completed the etige of the (lavement shall be 
tanijieil to gnule next to the kerb, to the width 
of A 111 . or H ill. out frtim the kerb, with a hand tamper. 
The entire (lavement shall then tie rolled witn a 
A<t<in steam roller until all bricks are tJioroughly 
liedded, and the whole surface assumes a practical 
plane. 

KxpASSiiiN I'fsHios. An expansion cushion must 
lie provided for of I in. thickness next to tlie kerb, 
filled to two-thirds of its depth with pitch, tlie top 
one-third being tllliHl with sand ; and a like cushion 
at right angles with the street at intervals of AO ft. 

Tmk Fii.lrs. The filler shall lie corniMsied of one 
i*art each of clean, sliar|> sand atid iNirtbuid <*ement. 
The sand should Iw dry. The mixture, not exceeding 
oiie-third husliel of (he sand. Uigetlier with a like 
amount of cement, sliall lie pUu'ed in tlie Imx and mixed 
dry until itie mass assumes an even and unbroken 
nhade. Then water shall he added, forming a liquid 
mixture of the consistency of thin cream. From tlie 
time the water is applied until the last drop is re- 
iuovvhI ami floated int^i the joints of tlie hriclc pave* 
iiieiit, the same must be ke|>t in constant motion. 
The mixture shall be removi^ from the box to the 
street surface with a scoop shovel, ail the while being 
stirred in the Imix while it is being emptied. 
box for this purpose shall be 3 ft. 8 in. to 4 ft. long. 
27 ill. to 3(t in. wide, and 14 in, daep, rosttM on lags 
of different lengths, ao that tha mixture wtU madilr 
float to tlie lower comer of the box, which ahould 
lie from 8 in. to 10 in. abo%*e the pa^ewiant. This 
mixture, from tlie luoroeut it touchaa iha brick, 
shall be thoroughly swept into all the joints. Two 
such boxes shall be provided, in case the straai ia 20 ft. 
t%r less tn width ; axesediug 20 ft. in width, ihraa 
htixes should he used. Tha work of filling ahould ba 
thus carried forward in line until ao advance of from 
IA yd. to 2(1 .xd. lias bean made, when the aame fores 
and appliance shall be turned back, and cover tha 
same apace again in like manner, oscept that the 
mixture for the aecond coating may w alu^tly 
thtekar (ham the ftrat. To avoid a poaaabtUiy m tlie 
grout thickenmg at any point, there ahould ba a man 
with a lerge sprinkling cun, having the head parforatad 
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wHb «m«U kolM, •prinkl^ g^enilv the sttrfttce 
■heed of the e weepar e . Thie ahoold oe done in the 
epplion^on of each oooree epecifled. Aftei the joints 
ere thus filled flush with the top of the bricks, end suffi- 
cient time for evepmtion luks teken piece, so thet 
the ooetiim of send will not ebeorb env of the mixture, 
one helf of Mmd shell be spread over the whole surfece, 
end, in oese the work is subjected to e h<tt summer 
sun, en oocemonel sorinkling, sufficient to dem(>en 
the send, should be followed for two de>*s or three 
da.v«. The groutinc thus finished must rrmein 
ebsoluiel^k' free from disturbence or traffic of eity kind 
for e issriod of ten de>’s. 

CorH Afiphmlt. Cork asphalt is n roni- 
pound conaifttinfi of bitumen and certain other 
materials, including cork, it hai been used in 
difierent parts of the tfrorld for a numlior of years, 
and possesses all the neccMsary features which 
constitute a good ^ving material. It is diirabW 
and elastic, lieing non-alisorbc^nt to muistnrf\ 
is therefore hygienic and sanitary. It is com- 
paratively noisel(*ss, and also non-slippi'iy' ; and. 
therefore, it is unnewasary in urt ucather t4» 
Hprinkh* the surfact^ with sand or fine gravel oh is 
nH^uisite unth other pa>*ements. The result of this 
is that then* is a marked alisence of mud. and. in 
dry umther, of dusf. TIM’S** pro|ierti<*s mak** it 
invaluable for publi** roadways, f»«|SMMiilly as 
freedom from noiw*. dust ami such dis<*otnf<»rts 
is an objf*ct. It is e!aim<Hl that im» other pave- 
ment |NMMf*fiNes such valuahli ('hanM-teristies, 
and eoik asphalt is thus ftre einiiieiitU suitable 
for all cUss(*M of tmfiie. horse. mot<}r, or otheiw iBo. 
It is manufactured in thr* form of horaogtmcMHis 
blocks of uniform six**, and the surfa<*<*, when 
laid. IS rt'guhiT and even. Frost dm*s not m) 
n'adity iw*t on it as on other ('lasses of |Mivement. 

The first eost of cork asphalt eoin)MireH fav- 
ourabtv with that <»f other fjavements. and tie* 
eost of upkeep is much k*ss, owing to its durafdt 
nature. 

This class of n»ad (lavt'ment luks lMs*n largely 
um*d by H.M. Office of Works, at Buckingham 
PabuH* and Windsor Castle, The Paddington 
Vestry and the St, (ieorgc's fHanov<*r S(|uare) 
\'(*stry have applied cork asphalt with grc'at 
HUccesH. and it ha*> also lieen ust^ by num(*r »us 
IMxmncial Isiroughs and corporatiems, such as 
Bournemouth, Eaatlioume, and Neuinarket. 

CorB Asphalt in Railway Statlona. 
.Most of the principal railway (*nmpanies have 
employed cork asphalt with satisfat'Ujrv n*au]ts. 
and among them may Is* mentioned the (ireat 
hlaHtem, the (ireat \<»rthem. the North Fastem, 
the l»ndon and South Western, the (akxlonian, 
and the North British railway companies, ft is 
in use at lix-erpool Street. King a (, 'mss. W'averley 
(Edinburgh), and other atationa. 

Thia pavement ia manufactured in blocks 
similar to wood blocka in aizea from 9 in. by 
4^ in. by 1 in. thick to 9 in. by 4| in. hy 2 in. 
thick, it ia laid on a concrete foundation, its 
cost compares favourably with that of wood, and 
its avenge life ia longer. 

Gutta«p«rcha Pawing. Gutta-pereha. 
like cork, ia the ideal of noiaelManeiw, but ia in a 
very experimental stage as yet, and has hardly 
come within the scope of practical consideration. 
A small piece is lain at the entrance ,to Euaton 
iBatioa, London, and in small, short sections at 


Glasgow. Tl.e abeeta are laid down at their 
akfea upon a concrete foundation by strips of 
iron, which clasp the edges tight on each other. 
Indiarubber in Laige sheets ab^t I in. in thick- 
ness has been introduced in Hanover as a 
material with which to pave roads, 

Omnltn 8«tta. A atreet pa\’ement com- 
posed of this material has l-een in use for many 
yearn. This system ews introduced into the 
countiy by the Homans. Tlie sixe of the fiaving 
stoncM was, hoeever. much laiwr tium mudem 
science finds niHWiisar\\ IHm‘ of the first mwnite 
liavements laid was tW known as the " Fusion 
pavement.*' This rhuw of |iavement consists 
of squared af*ttH (the miet general sife Iieing 
fij in. by .*1} in. by 5 in. to 7 in. long), laid on a 
concrete foundstion consist itig of cement ('oneri'te, 
the onl\ reliahk' mat4*rial. It slioiild m*ver Is* laid 
less than fi in., whil** 9 in. will carry the heaviest 
trciffic. The eoiM’rt't^* should \n^ compesH'd as 
folloM'H : 

Six }muIh of Imllait orgtsvol - «ll ef srhicli 

S'lH |»SMt4 thrtiuKh u of 1'^ in. itieNh - siut one 

l>Mrt of f'ortUnil renieni . uli ihorouxhly mixed iqHin 
tk |ilutfortii Slid OMint ufiile in s i«eiiti.|i(|uid state. 
The rt-Muhuiit niixt.itt* of t»ni- ton of i-**tiient when 
iiiixetl in th«« tiroporiioii of mix to one im about seven 
t'uhie ysoU of I'onerele. This wiH rover sn area of 
42 super, yd. H in. dt*«-p. mul will take four Ishoiirets 
oiH- day for tiiixin^ lutd luyin((. 

Laying Granite Setta. Ah the (umende 
IS hiid in the Imnch the top surfiwt* should h* 
brought to th(‘ profsT eamlH'r with the shovel. 
For onlinarv trsftie, AlH'rdiH*n or Norway 
granites are largely used ; tlM*s(* are tH'dd(*d on 
a saml (uirking fr(*<* from sninll sttmes or 
|M*bbh*s, and average 1 in. in thickness, and laid 
touching one another. ca(*h stone lM*ing mo (irmly 
liecldtMl on the packing that it has ii(d to rely on 
the ne.xt one for supfsirt, and the N*ttM laitl ti» 
break Joint. TIk* ramming requir«*s eartdiil 
suiiervision, as, in order to avoid the trouble of 
lifting Imdly-laid setts, the men often try to gel 
an ev<*n surfaee hy ramming the high stontM* 
extra hard, and (»mi11ing to rani the low-lying 
stones, or stones irielintHl to give t<Mi much. 

Local Practlco, In the N<}rth of England 
and other places the joints an* first HIIihI 
with clean |iebhles. after which the surface is 
wwll rammed, and then run with an asphaltic 
mixture, and eovirred with a layer of fine gravel, 
while in the South of England, the finiahcfl 
surfa4*c is usually grouU*d over with a liquid 
pre}>ared from sand and lias lime, or Portland 
cement, and well washed into the joints. No 
traffic shfMjld be |a*rmittod on a newly-laid 
pavement of this class for 14 days. (hie 
ton of setts of the size mentioned will cover 3'fi 
superficial yards, and a pavior will lay an average 
of 30 supef^cial yatds |)er day of 10 hours. 

Macadam. TTie word "Macadam" is 
derived from Mr. John Loudon Macadam, 
the originator of macadam roads [1], For this 
class of road, the ground is excavated in the usual 
manner to an approximate circular i4egment, and 
the foundation formed of " hard core/* a term 
applied to a hctcn>geneous roixtum consisting 
of chalk, broken stone, liricks, dry rubble, 
clinkers, and other dry and hard materials. 

2181 



otvit 


iimbbinpmi 


'Hie thickm««* of the Imrd dofiendii 
on the nature of the Hubooil, but 6 in. 
may i>e regarded a« the minimum thick- 
ne»«, and thU Hhould be comtoiidated by 
rolling, all hollow plocea being filled in 
and mode level. Upon thift. a thin layer 
of dug flint* or gravel Hhould lie uniformly 
Mpread and conaolidatcd. 

Then, to receive and witlmtand the 
wear and t<^ar of the traflic, a fi in. 
<'oating of MUinen or granite, broki*n to 
paHH all wayn through a ring of in. 
inU«mal diameter, nhoiild lie laid down. 
And well ('onMolidaUHl by watering and 
rolling, a little binding material lieing 
lightly HcatteriMl and awept in over tin* 
HurfacM' on completion. 

Material for Macadamlaing. It 

iH almoMt imiKiMHible to lay down any hard 
and faHt line an to the material t<i 1 mi iiwd 
over the whtile kingdom for thin denerip- 
tiou of rood, nx iieiirly every F^nglinh 
county iiri.ahiei*« deneriptionM of NioiieH. 
all HU I table in a greater or Ichk degr<*<' 
an a nmd- making tnateriiil ; but where 
the material in noft. it will Ih* haind 
*MMtiiomi('iil (41 obtain a harder atone oi 
granite frtun a diKtaniM*. aH the hardeat 
•leKt'riptmn of atiuu* ahould alwavH In* pn* 
pariai. Thone now' eominonly in uh4* ari* 
baaalt, .VlHTthaui, («U 4 ‘rnH 4 *y, ami other 
granitea, Mountaorn't and Martahill ntid 
l^n<'eHl 4 ‘rahire at 4 in 4 '. PiektHi alag, hill 
piekinl Hurfaei' and land-dug (Iiiita, and 
gravid, are alao targidy umimI (or «>uburl>an 
Hide HlnnMH and rural roiida wh<*n' tin* 
traffic' iH not lu'avy. The ndativi* coat of 
granite aa a road iiudal iiml Minta or grnvt'l 
la roughly aa 1 to (I. 

Cherbourg Querteite in Eng lend. 

rntil thia material whn litth' kiiowtt 

in Knglaiid. At that date, tlii' (irat cargo 
woH iiii|Mirted and laid iifion a h*ngth of 
road aitualed cUmm* to (lra\eacnd. ami 
rtuiiaimsi «’ight year** without mn'ding 
n'paira. 

The natural I’autiouam'Ha <»( the Kngliali 
engineer when dt'aling with aonx'thing 
which Ima not U'cii provinl. haa pn'venttxl 
thin material fmm Unng elaam'il with oth<*r 
granite aa a road material 

Rules for Laying Mecedem. .\ 

rtihi to find the an'a of aurfatv that ran U* 
iHivereif by I cubic yard of broktm mati'rinl 

aa folhiw'H ; 

When I he meiat iiiit mlktHl thviile UA )>y t)te 
thickiuoM of ihe pn»| lUMst iniatinc m imdiee . 
the quotient i** the nuiut«'>r of eu|>crticial yanle 
that can liertonreti. When the inrtal i» ri'lletJ 
citvule $7 by ttie ihickneiMi in inehiM to ^ive tfie 
rtM|uirtK) quotient. 

A commonly adopted rule for aactiruin* 
ing the camber of a macadam road U aa 
followa : 

Width of nmd. eay, Au ft. 

At 4 ft. (run centO' (on each Hole h (all ■ in 

» fm. 

14 .. „ otn extreme eilgel, a in. 



Thin claaa of road U repatrod by the 
old worn surface being picked np by 
manual labour, or by means of a scarifier, 
the new metal being put on and then 
steam -rolled with a small addition of 
matrix. 

Tnr, ^Tiile it is only within com- 
paratively recent years that tar macadam 
has lieen appli(*d to road -making pur- 
jioMeH, it has lietm UHcd in Xottingham 
for Upwards of 4 (» yirars, where the first 
piecf' of tar ma<'adam was laid in this 
country'. A few' years ago. some Belgian 
enginwrrH w'ere sent ov-cr by his Majesty 
the King of the Belgians to make in* 
ipiiricw ri'garding the conxtnietion of tar 
maeaclam roa<lH. Tlie result of their visit 
was the making of a tar macadam road 
from Ostend t <4 BlankenlK'rghc, a distanci* 
of a Unit 10 mill's. 

There ih nothing new’ in the principle of 
mixing tar with road metal : but a 
> material mariufacttireil from the licst 
J hand-pir ki'd Hideetinl iron slog, and mixed 
w by niHehinerA'KjH'cially desigm*d. has Ikmuj 
< iiitriKluf'ifl to comply with thi' largely 
2 4*xpreKHt‘d desin* for u tar macadam 
Htiitabh* for roadwayh. and is HfMM'ialiv 

• intcndiil to meet the gn*atly inen*asing 
5 iiiotttr ami otlier Himilar traffic which 
a iM now’ proving so damaging to the 

onlinary* macadam ri>ad, prineifMilly due 
^ to the suction set up by the niblxT tvrt*s. 
^ whii'h n*Hult in tlu' disintegration of the 

• liner tnali'rial. 

A Cost of Ter Mecedem. With 
p roiuls maih* of tar nuuadam. the initial 
j 4 * 4 »Kt in not V 4 rv min’h in exi'css of that 
/ fni onhnarv macailiini. while the life is 
uj ciuisiiicrably gifat^T. thus largi'ly n'diicing 
ae - -by 40 to <i 0 jmt 4 *«*nt. -the I'lwt (»f 

• repairs, ami the of Hi’avenging. 

^ Thi' inatf'i’ial is non slipping, and has 
^ Ihh'ii laid 4»n sIo^m's and camU'rH of as 
^ much AM I in .*10 wit he ait any more <*fTt'ct 
u than tm an ordinary macadam road. 

Preperetlon of Roedwey. The 
Hurfa'c of the roodw^ay or other area 
pro}K»HtHl to l»e fwiv<*d should (in the case 
of an existing road or old foundation) h' 
Hi'arifitKl hy a steam scarifier, or picktHi 
over hy hand labour and levelled, to 
Imve a eamlK'r, 4»r fall, of the worn 
MH't um of ^ in. to in. to 1 ft., care Wing 
takim t«> excavate all soft and weak 
plai't^. uhk'h shmdd W taken out at 
least I ft. in depth, and filled in with 
giMHl dry hard core. The whole surface 
should then be rooderatelv steam-rolled 
to ensure thorough lamsolidation (which 
is a very essential point), but the roHing 
should be discont inued before the surface 
biwomes “ amooth,*' aa a “ key ” is neces- 
sary, and an air circulation is required 
in the foundation. 

Laying tha Tnr Mncndnm. The 

t4ir •lag-macadam is then laid on the 
fmmdation prepared as above in two 
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coAt« of varying thH*kai'>‘W*s, lu'rorilitig lo 
the traffic or purpow»s for which it is 
required, each coat being well rolled ^*ith 
steam-roller, weighing not more thsn 
6 tons, and the surface on completion 
l>eing dusted over uitb fine rhippings, and 
Hnally well rolled until it is quite hanl. 
The material of the coat should In* 

spread with shovels in the same way as 
ordinary macadam, and should lx* alhovinl 
to lie open before Ixung rolled, for at 
l«*ast 24 hours, to allow it to iKH’ome 
partially s<»t and toughs which ensures 
the levels remaining true ; and the top 
coat laid with rakes (kept heat€‘d) to 
enable a level and true surfai'e to Ik* 
(obtained. This coat should also remain 
<qK*n a few hours before rolling, and. 
where |M»SHihle, the roiling of the material 
should not he done during rain or until it 
iias had sufficient time to dry. 

The thickness at which the material 
should be* laid may he taken generally as 
show'n l)elow. 

Roadwa>'s with hw al or through traffic. 
Work to Ik* laid in two coats, totalling 
4J in. in thickness. 

Hottom coat. .’U in. tlii< k of 2 in. gatigt> 
material. 

Top <<»at, 1 in. thick of J in. gauge 
material. 

Roadways with light traffic. Work to 
Ik* laid in two coats. t(»talling in. in 
thicknwH. 

R(»ttom coat, 2j in. thick of 2'in. gauge 
material. 

Top coat, J in. thick of i in. gauge 
material. 

The life of this d«*scription of paving 
may Ik* taken iw* sevim and five year-' 
rcspevtively. 

Wood Paving. The first wood pav«'d 
roadway laid in London was in front 
of Old Hailey in 1K,T.». Since this date 
wikkI has made giant strides as a street 
paving. “ It is admitted by all that it is 
of little u»<* to fay any pavement witluMit 
a g(M>d and iuhstantial foundation, ami 
none of the sulistances used requin-s this 
more than wm>d. Such l»eing the case, a 
substantial concrete foundation is first 
laid, and it should cost the same, w'hetheT 
granite, wood, or other material l»e pla(*ed 
upon it ; consequently, the only thing to 
be considered is the cost of the wi'*aring 
surface, the lasting qualities of f^ame, and 
its desirability as a pavement when eoro- 
pletecL” A section of a wood -paved 
carriage-way is shown in I 

Woods for Poviiif. A wood paVe- 
meat at now laid conaista of a good hard 
foundation of Portland cement concrete 
laid 6 in. thick and floated over to an 
even surface, conforming with the contoor 
line of the proposed finished road. When 
Kulficiently set, rectangular blocks of 
Jarrah, Karri, or others of the eucalyptus 
or blue gum types, 9 by 6 by o in., on 
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the face, cut die square, with ihe fibre 
vertical, are laid with (lose joints upon 
the finished surface of the concrete. To 
allow for the expansion of the wood 
transversely across the str«H*t, a IJ-in. 
expansion joint of sand is provided next 
to the kerb. 

Filllof the Interaticea. 'I'he inter- 
Htii'cs lK*tw'tM‘n the bhM'ks are soiiiet imtvt 
grouttnl with liquid Portland cement and 
tine sand, a bitumimnis mixture (»f tar 
and pitch, or tar ahme. 'Plie mixture is 
}K>urt*d over the surfai'c ami “squtH'geed^* 
or brushed until it disap|H*ars hetw’cen tln» 
w ood blocks. The surface is then sprinkled 
with ( oarsesaml 4»r fine grit, and the traffit* 
allowed to sqiiwze it, thus prest'rving its 
life and remb^ring the wood hws slippery. 

Creoaoting the BlocKa. If soft 
w' 0 (k 1 s are used, the hioeks should he 
rre«)sotrd by at h*asf 10 lb. of eri*osoted 
oil being drivt*n into every cubic foot of 
w ood. so t bat each block may be t horonghly 
penetrated. 'I’he life of the hbM'ks is no! 
materially imTeasiHl by tin* ereosotiiig, 
hut they arc rendered less absorbent. 

The life of this pavement depends upon 
the amount of traffic, quality of the 
mat(*rial used, the locality (whether open 
or contiried), ami the width of the stnM*t, 
but tin* average eHtiinat**<l wear of Jarrah 
or Karri wood bbK'ks may Im* taken at 
the rate } in. per annum. 

Karri wood is hard, heavy, ami tough, 
and it is recognisml as one of tln» mo.4t 
durable woods for stres^t paving. it is 
(‘lit from a tn*e whose av(*ragi* height is 
2<H> ft. by 4 ft. in diameter at J ft. to 4 ft, 
from tin* ground, and lias its first bram*ln*k 
at a height of 12b ft. to 150 ft. 'Pin* eon< 
Crete fouini’iti(m is similar to t hat already 
dewrihed under (iranitt; Si^tts, 

Future of Wood Peving. Uke 
every other system of p iving, wimkI hiui its 
(idv(K*at<?s and opfK»nerit«, its p.d vantages 
and its diHad vantages. One thing, how*i*ver. 
is (M-rtain — it has come to stay, for what 
ev(*r its opiKments may say against it, it 
fKMS4*sM!is the advantages the general puhlh* 
demands, and the fiuhlie, who jiays tin* 
pi[K‘r, has a right to eatl tin* tune. 

Soft W7K»cis have lK?c*n used mostly in 
London on acnroiint of their lieing less 
noi y under traffic than hard woods, but 
their chief objiH'tion is tlial they wear 
more quickly than hard wckkIs. 

'The comparative cxfian^ion of creosoted 
against plain poft wood blocks, after 
immersion in water for 4g hours has been 
found to be as follows : 
f >n length of block cnomted '090 plain 'fi 
„ widUi 57 .. *H3 

,. depth „ .. *15 „ *31 

The *e represent in a thirty feet carriage- 
way. 2} inch forplatn blocks and practically 
j{ inch for creosoted blocks, if undiT the 
same conditions. 

Coniinutd 
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LIGHT AND SHADE 

Dimwiii^ wi^ Lead PendL Value of Line. Treatment of Surfaces. 
Snggeatioa of Light and Shade with Pencil, Crajon, Charcoal, etc. 
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DRAWING 
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By WILLIAM R. COPE 


Lmmd Pencil. It seemR a great pity that 
ordinary lead wncil is not used more often than 
it ia an a medium for artiatieally represent irig 
light and shade, to say nothing of expression, 
action, etc. 

The pencil is clean, easy to handl<\ gives 
excellent rcKiilta with a comparatively small 
amount of laliour. and pcTniits of n verv* high 
degree of “ finish *’ in the drawing done with 
it. The “shine” and the likelih(K>d of lines 
lieing Hmeanni and rt*ndere<i greasy in 
ap{)earance when ruhl>c*d with the indiaruhlM*r, 
are pt^rhatMi its only disadvantages. It is 
the handiest and most workable material at 
the artist's dis|s»sal. and the most cnm|»lieated 
and subtle effects of 
light and shade may 
lie accurately ex- 
pn'wsed with it. It 
IS })ossil>le with this 
iiicdiiiin to treat 
delicate gradation of 
time as successfully 
os strong contrasts 
of dc*ep and light 
tonf*s. and to repre* 
sent dainty modelling 
as easily as rugged 
forms. 

The work. tiMi, iiei*d 
not nect^ssarily Is* 
laboured and wi^ak. 
but breadth and 
lar^ness of massing 
of different t<ine areas 
may be secun'd with 
'iueh an implement . 
lircaua*. by making 
broad strokes of the 
pencil tliat quality 
which water - colour 
w^aahes give may U* 
expresaed with it. 

*rhere is also the 
pemibility of very 
minute detail with 
the point. Hesidcit 
the ordinary HB. B. 
or BB pencils there 
is no objection to 
the use of a car< 
penter'a pencil in 
order to obtain cer- 
tain broad effects. 

Almost any paper 
which is not too 
rough is suitable for 
the drawing. 


Method of Shndinf with Load Poncil. 

By intelligently pla^H^l strokes of tlw poncil. 
the rfiVeriioa of surfai'c. whether curved, 
vertical, horixontal, or reecding, as well as the 
light and shade of different tone values, may Is* 
repn*st'nted, which will conduce to candul study 
of form : fur. if the latter lie not oloerved. the 
direction of stroke cannot U* given projierly. 

Figun^s 486. 487 and 489 show' how the 
groundwork should 1 h» dom* for three different 
keys of tone, while 486. 488. an<i 490 indicate 
how each may U* more highly tinislicd to obtain 
a closer and more even tone. 'Fhe length of each 
stroke should Is* that which can ls» comfortably 
and evenly cxi'cutcd with cacli movement of the 
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Ofuwiffia 


ito grotmdwork 
at in W, whidi it 
carried a ttage 
further in bat it 
rather ooarte« A more 
delicate rendering it 
given in 495. In TOth 
494 and 496 tome of 
linet crott one 
another nearly at 
right anglet ; thit it 
not always pleating, 
and a more artistic 
appearance is shoan 
in the sloping sur- 
face's of the hexa- 
gonal prism in 498. 

Straight and 
Curved Linea. 
The student must 
simplify his lines as 
tniich as possibU* 
when he wishes to 
render a tone quickly 
and in as direct a way 
as possible, ns in 496, 
where there is no 
eroHs-hatehing what- 
ever, and yet there is 
a good apjH*aranee of 
500. HTUUY IS LEAD I’ENciL OF A FtONV roundm sH and relief. 

Fig 497 is more 

hand or lingers , Wlien an even lone is required, highly finished, hut some artists would prefer 
care shoulu Is* taken not to let the < nds of eueli the drawing in 496 to that in 497. It should 
stroke (overlap the <»ne aUive or l>elow it, or the Is* noticed tlial curved lini's are used in 497 on 

Ume will have an undulating ap|M‘iiranee. the curved surfaee ; these are drawn in the 

Direction of 
SiroKe. ThediriM*- 
tion of the stroke 
should Is* Htiit<Hl to 
the din*ction of the 
surface as much as 
{KiHsihle. Thus. 491 
sluiw'H vertical lines 
for a vertical sur- 
face. The ohliqut* 
eross • lint's art' in- 
tended to rt'prt'sent a 
change of Ituie stmit'- 
times nH)uirt«d on 
such a vertical sur- 
face. although it 
might well rt^pre- 
senUd hv thicker 
linea pi«rha|M cluaer 
togetwr. d// lYrfim/. 
with no ertsts- hatch- 
ing. in the same 
manner aa the lines 
for the curved sur- 
faoe of the cylinder 
in 499. A honiontid 
•urfhoe ahould be re- 
pfenented by hori- 
tonUl littea« as tn 
418 and eeveral sue* 
oaading example A 




ol tha mgenkm of the anrfM. In 
fM no have iQpwnantatioati of V*rff fH n ^ l, 
vortioaL obliqna* and oorrad aoHaoaa. Tlia 
•tadent AoM oaiofnOy note the diieetion, vaij> 
ing thkkneaa, and oloaeneat of the Imes umkL In 
tbe qphm there are no itraight Unea at all, hot 
onrred ones croMing one ani^er in such a way 
that there » no ugljy appearance of reticulation 
as in IM, and the lines are drawn in a free and 
light manner 

It is no good to rub the pencil about anyhow 
on tbe pa^r ; but before each stroke is made 
there should ^ a definite idea in the student s 
mind of what he wishes to represent. This 


executed with laii kbottr» altho^ tta Iona 
values are praotloally true in relatlQa tp one 
another* Notice the vertical linet for Iha 
vertical background, and the varying direotioae 
of the lines for the numerous uncfulations of the 
eurfi^ of the loaf. It would have bcMsn quite 
possible to use fewer lines still, and yet obtain 
truth of tone. The student must use his diaen^- 
tion in this respect. He should study good 
examples by well-known artists, see how they 
have used Uu> lines with intelligence, and havV 
made each one do its proper duty ; then he 
will be trained to um* them in the correct way. 




502. UUiHl.Y FIMSIlKl) MIAI»1>0 WITH LKAO CENC II. 


M vuriu y < an t»nly Iw nhiatncil by v«'n‘ care- 
ful and search mg ol»rtir\ atum of th»* objeet. 

Shading Suggestive of Form. Fig 
400 is an example of shading t«i suggest 

form without ai»solute aecurai’V of the relative 
values of the individual tones, whereas, in 498, 
the latter ate su| posed to U' quite a<*curate in 
relative value. The method used in 499 is very 
suitable for rapid sketching. Observe, in this 
example, the direction in which tbe lines are 
drawn ; they follow, more or k*s«, the cun-alure 
of the different muscles. 

Study of Maple Leaf. The study of a 
east of a maple leaf in SOI has the pencil work 
done with little or no cross-hatching, and tlu* 
lim^ are rather wider apart than those u«4*d in 


Study of Drapery. The study showii 
111 502 is earned to a very high degrw of finish, 
and was ex*’cut«‘d on smcKithcr pa(M*r than that 
used in 485—501. and 503. .M fir't a fairly 
even toni* was pnl over ea# h mass writh a hrr>ad, 
soft pimiil, but fa h even lone was of a vatying 
degree of value. Then line work of a finer natunt 
was worked on tbe lop. the artist all the time 
carefully endeavouring to render a<*curately tlu* 
modelling of the many folds. As will be s(H*n 
in the reproduction, the material was moderately 
dark in colour, and tiomewbat soft, with a texture 
like cloth. The student must always endeavour 
to indicate the material to be represented, so 
that one knows whether it is rkitn. silk, satin, 
fiannel. leather, or other materiab This w ill gin 

t.M«7 



him pk'iily of i^xofcihp in choion of linr mowt 
HuitAbk* frlr the n’pft'HCiitAtion of tho matorial 
being iitu(li(*d. Litica of totally ditTomit con- 
watcncy and clmractrr nliould lie uned to expretw 
rough or nmooth mirfai^es ; for exampK'. it in 
obvioiia that one niuaf une cntir<*ly different 
qualiticH of line to represent the Hmoothnciw of 
an egg-ahell, the roughneaa of texture of the 
aoaly surface of a pine-cone, the soft feathers of 
a bird, the hair of animals, delicate human 
features, Howers, and thin dra\iery. 

Study of Outdoor Life. The drawing 
of an old lunim' shown in 603 exemplities 
how the lead pencil may In* used for oxitdoor 
Htudies. Again, notice the direction of the lines 
and the different kinds ustni, and that in the 
very dark fionions the lines an' so very chw»* 
together that they do noi show individually, hut 
appear like a dark wash of colour. The original 
drawing wa» done on Whatman's *' not " ^laper. 

Flowor Study. Tlie Hower study m 600 
■bowa the kind of line w*hich may l)f obtained 
on ordinary cartridge paper with* a moderately 
•mooth aurfaoe. 

Shodtikf with Othor Modtums. What 
hai been aaid in this lenon about lead-pencil 
work may be applied, with little variation 
to drawings executed in carbon pencil, Cont6 
crayon, or charcoal. With the last medium 
it It sometimea advisable to rub dow-n the 


the linger or thumb, or a paper stump, and tlien 
use line work upon that. 

Charcoal, lading halfway between the flexible 
brush and the firm, hard jjoint of the pencil or 
pen, is a great favourite with most artists. Its 
softness and the ease with w'hich it may Iw 
altered make it a very good medium for 
rapid studies in line or tone, or a mixture of 
both, in order to seize the effect of light and 
shade. Clmrcoal is capable of both delicacy' 
and force, and bears working up to any extent. 
A gentle rubbing of the Anger gives half tones 
when required, and helps to give greater 
solidity and tinish to the drawing. This 
appearance of solidity may be further strengUi- 
ened by letting the lines of shading, say for the 
dt'cp shadow's of drapery, run into solid blacks 
in the deep interstices of the folds. The 
latter prmciple is applicable to drawings made 
with either charcoal, crayon, chalk, pencil. 
|H*n, or bruali. 

In drawings done with carbon, pencil, and 
Cont^ crayon, each stroke, even 'the Uumieat. 
is apt to become too black. unlMi the medium 
U used with caution and with the lightest 
possible touch. Also the work cannot very 
easily be corrected, owing to the difficulty of 
rubbing out the lines. Nevertheless, in the 
hands of those artists who know exactly what 
they wish to record, the use of sitofa mediums 
wrili produce excellent results. 


groundwork carelull|y and judiciously with 

Comh'mneti 
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By Mme. dm Albertt 


THE ARTICLES 

Hie SfMHOueli definite artiolee ere: el, the, 
feminine le, neuter < 9 . 

Hie inde^te ertietee ere ; singuler, meaouline 
ee, e,en; feminine Him; phireU meecmline eiiae ; 
feminine efMM. 

Hie definite ertioiee ere ee foUowe : 

BlAscruNn. 

Sinjukur, Plural, 

El, the Loa, the 

Del, of the De hut, of the 

Al, to the *4 lost, to the 

PKMINfXE. 

Jjo, the Laa, the 

De la, oi the De laa, of th«» 

.•I la, to the . 1 las, to the 

Nei'trk. 

Ui, the There is no plural 

De h, of the 
A h, to the 

Del and al Mrre fonntTly aritlen de el, 4 rt ; 
the eonlra?ted form hw been a«lopt<Hl for the 
Hake of euphony. 

The maHculine article el im uwhJ a'ith ntMiiiH 
of the feminine gender U^ginning with a or ha, 
when the nirvtm in on the firnt Hyllahle. at* : fl 
ag^ua, the water; el altna, the hou) ; *l tijuUa, 
the eagle ; el harha, the hut<*ln*t ; el hada, the 
fairy. In the«e cancK the niuMUiline arlu'le in 
adopted only in the ninguiar for the Hake of 
eupfiony, and the ft'ininim* article inu-t U* 
ua^ in the plural : las aynas, las altnas, las 
dguilaH, las haehas, las hadas. Other nounti 
beginning with a, ae : ^slegria, joy ; ayuja, 
ne^k* ; alhaja, jewvl, in wdiich the kIrthh im not 
on the tirnt hv liable, take the feminine article. 

'Fhe mawuiine article e/ia*ometimeH uaed liefore 
the infinitive of a verb expreaning a Nutwtanlive 
idea, as : el leer me gusta mueha, I am fond of 
reading, or, reading pleases me verv much ; 
el eamtar bien es muy difidl, it is very difficult to 
siim well ; or, good nin^ng i»* very difficult. 

The article is sometimes omitted after a verb 
foUowed by the words rasa, house : patario, 
palace : paseo, walk ; misa, ma^, and others, 
as : saiga de cam, I am going out of the bouse ; 
my a palacio, 1 am going to the palace. But 
if a particular house or palace is specified the 
article is retained, thus; saiga de la cam de 
au padre, 1 am going out of my father's bouse : 
my al palaeio del rry, 1 am going to the king s 
palace. 

The plural of the indefinite article unos, anas. 


may be tranilated at some, or sometliiiM may 
be omitted, as : Be vidd ttiioi mfios haSkmia^ 
I saw some ohildren dancing, or, I saw ohUdren 
dancing. 

The abuse of the indefinite article is denounced 
the Spanish Aoademjf as a GaUiotsm. Thus : 
ruede muy Hem eualqmsera ttegar a $er an gram 
hombre, sin estar dakdo de un taktUo aide an 
iti^eaio superior, can $al gue tengo valor, un 
iuiciff sano, y una cahesa ^icn organimda, (Any* 
one may come to be agreat man without pos s essing 
a superior genius or talent, so long as he has 
courage, a sound judgment, and a steady brain.) 
In Spanish all the indefinite articles in ihif 
passage art* superfluous. 


Vocabulary 

Vooabularlo 

Metals 

Metkles 

Gold 

El oro 

Silver 

\js plata 

(’op|H'r 

El cobre 

Fire 

El fiiego 

'Pile CHI'lh 

Li tierra 

Water 

El agiiH 

Hic wind 

El vienlo 

'Phe air 

El aire 

The bri'cw^ 

\ji brisa 

The ram 

\ja Du via 

.\iKlll 

Im nothe 

Day 

El dia 

The morning 

La miifiana 

Nmm 

HI niedir>dia 

An hour 

I'na bora 

Half an hour 

Tna minlia bora 

A ipjartcr of un hour 

Un (*uarto de bora 

A minute 

i'n minut4i 

A second 

Un segiindo 

\ w’c<*k 

I’na M'mana 

\ month 

Un mes 

A year 

I'n afto 

.A oimtury 

Un sigli^ 

Kternity 

I.«a Etcrnidad 

The lK*ginning 

El principio 

The end 

El fin. 

The bread 

El pan 

The wine 

El vino 

The meat 

La came 

k fowl 

Un polio 

\ turkey 

Un |>avo 

(Viffw 

Cafe 

Chocolate 

(hocolate' 

Tea 


A plate 

Un plato 

.A dish 

Una fuente 

A cup 

Una tazA 

A saucer 

Un platiUo 
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Roast meat 

Came asada 

Boiled meat 

Came cocida 

Veal 

Temera 

Beef 

Busy 

Beefsteak 

Hiftek 

Cutlets 

CostUlas 

Veal ohojis 

Chuletas 

H(«p 


A garden 

1 n iardin 

An orchard 

Tn huerto 

Flowers 

Flores 

Roses 

Rosas 

Violets 

Violetas 

Sunflower 

Giraaol 

Dahlia 

Dalia 

Field flowers 

Flores del <‘ain{>o 

Poppy 

Amaf>ola 

Poppy head 

Adormidera 

Fruit 

Fruta 

Pears 

Peras 

AppUw 

.Mamuinas 

Gra|M*s 

1 ’vas 

Figs 

iligoM 

( ’herrirs 


Plums 

f’iniclas 

PlW^lU'S 

Mclocoloncs 

Apricots 

.\llH*ricoquPs 

Tlie sea 

El mar 

The 

El oc/*ano 

A river 

I’n rio 

A lake 

Tn lugo 

A strait 

1*11 cstrtH'ho 

|Mmd 

Vt\ cHtniiquc 

The hay 

Iwi hah ill 

A covt* 

I'lia cfiHcriadH 

A |iort 

I’n puerto 

'Fhc anch(»r 

El am* la 

'I'he anchors 

La<anclas 

1’hc king 

El rcy 

'Dip quivn 

]#a rt*iiia 

'Dip pnner 

Kl principc 

The priiu’css 

1.^1 princesa 

'flic pnnws 

l.os principet 

Tlie miinster 

El niinistro 

The Prime Minister 

Kl primer ministm 

The War Gf!ii*e 

El miiiisterio de 


giif*rra 

The war 

l.<a giierra 

The peacH' 

!.<a fiiis 

The oflii*crs 

l^w oHciales 

The soldiers 

l/w soldados 

The arms 

1^ nrmas 

A cannon 

I’ll cafioii 

A gun 

I'n fusil 

'Phr hnynnrl 

l^a l»ayon<*ta 

.A swonl 

Tna espada 

The gunpowder 

The balls 

1^ pAlvora 

Las halas 

A cannon shot 

Un caflonaso 

A gun shot 

Uu fusilaao 

A pistol 

Tna pistola 

.A pistol shot 

Vn pistoletaio 

White 

Blanco 

Hoac pink 

Rosa 

Bbe 

At61 

Bky hhic 

Atiil celeste 


C>>lorado 
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Cnmmm Gnn* 

Yellow Amerillo 

Green Verde 

Purple Morudo 

Helio^pe Heliotrope 

Orange colour C/olor de naranja 

The priematic colours Los colores priai^tiooe 
The royal colours Los colores realea 

To make one blush Sacar los oolores 4 la 
cara 

KxaRcisB II. 

Translate the following into Spanish. 

1. Gold and silver are considered [as] the 

y son considcrados*como los 

most precious metals. 
m4s preciosos 

2. Tlie mint*s of copper arc sometimes of more 

de a veces mis 

profit than thrme of gold and silver. 
pro%'erho que las 

а. Kirt* as [an] element is devastating. 

devastador. 

4. 'Hie air is fresh. 

fresco. 

5. Tlie rain calms the wind. 

aplaca 

б. The night is for rest 

para descansar. 

7. The day is for work. 

trahajar. 

8. We fish in the river. 

IVwanios 

9 In the garden then* are (lowi»rs. 

hay 

|0 In the orchard then* is fniit. 

hay 

11. The field flowers an* artistic. 

artisticas. 

1*2. The North Sea is stormy. 

mar del Norte tero|iestuoso. 

13. The H(>a is placid. 

placida. 

14. The sou) is immortal 

inmortal. 

15. Tlic souls of the jhst rest in the Lord. 

justos descansan SeAor. 

16. Tlie beneficent- fairy’. 

lienetica 

17. Tlie malevolent’ fairies'. 

mal^volas 

18. To bury the hatchet is a sign of peace 

Kntcrrar sefVal 

among the Indians, 
entre indios. 

19. Hatchets^ ( were used’ )as weapons of defence. 

•e usaban defensa. 

20. To drop the anchor. 

Echar 

21. The anchors of the shipa. 

navfioa. 

Notb. In translating transpose the words as 
numbered. 





Prose Extrmt 11. 

from •* Lciurtlh dt Torwus," fry />«$;<> Hurfodn dt 
Mmtdoza, 

How Lozaro took ' Como Lizaro ir 
servicr with a priest, asent^ con un clerigo. 
and of the things he y de las cosas que <'«»n 
endured with him. cl pasf'». 

The next day not Otrodia, nojiarecieu 
thinking myself safe dome (*star alii seguro. 
there I went to a place fuime a un lugar 
called Maqueda, where, i que llaman Maqurda. 
for my sins, 1 fell in wdth | adonde me toparon min 
a priest, of whom 1 ! pecadoa con un clerigo. 
asked alms. He asked ; que llegando a pedir 
me whether 1 knew* how , limosna. me pregunto 
to aei^'c mass. 1 said i si sahia ayudar i misa. 
“ Vw.’* which was true ; Yo dijc que si como <*ra 
enough, for. though he ‘ verdad. que auntpie 
ilhtreaUd me. the blind | maltratado mil coMas 
sinner taught me many bueiias me mostrd <>1 
g Kid things, and that pe<‘ador del ciego. y 
wasoneof them. In the ' unas dc ellas fue esta. 
end the wiest receivtnl , Finaimente. cl clerigo 
me into his servici*. t me r«*cibio |Kir suyo. 

1 escaped the thunder , F><'ajK'* dt‘l trueno y 

and caught the light* idi en cl n*lam}iago ; 
ning ; for the blind |K)n|ue era el ciego 
man. though avarice* |iara con I'ste un 
itself, as 1 have Alejandro Magno. con 
related, was an AU*x* | ser la niisma avaricia 
ander the (treat com- j com<» he contado. X<» 
pared to this man. 1 I digo mas. sino que 
will only say that all ! Uido la la<’eria del 
the stinginess on earth mundo (*stal»a €»ncer- 
was incamaU* in him. i rada en (wte, no sf'» si 
I do not know whether ’ de su coaecdia frra, d lo 
it was hia own natun^ habia anejado f‘on el 
or if he had assumed it ; habito de clertK*ia. KI 
with his cleru'al habit. | tenia un arcaz viejo 
He had a large old | y cerrado con su Have. 
<‘hest secured with a ; la cual traia atada 
key which he carried con un agujeta del 
abciut fastemd to the ; paletcKiuc ; y en 
strap of his scapulaiy, «viniendo el Isidigo 
and when the charity de la iglesia, jKir 
bread came from the su mano era lueg(» 
church he would throw alii lanzado. y tomada 
it in at once with his i cerrar el area. Kn 
own hands, and lock { toda la caaa no habia 
the chest again. There \ ninguna (*oaa de comer, 
was not a single eat- como suck* €*Htar en 
able about the houses, otras ; algun tocino 
such as are usually colgado al humero. al- 
seen in other houses: gun queso puesUi on 
some bacon hanging in alguna tabli^ 6 en el 
the chimney, a plate of armario, ak^n canas- 
cheese upon some shelf tilio con algunos pe- 
or in the cupboard, dazos de pan que de la 
a (some) small basket mesa tobraa. que me 
with s few pieees of paresce a mi que aun- 
hread left over from the que de eilo no me 
table : and it seemed aprorechira. con la 
to me that though they Tista delk> me con- 
were no profit to me ; aolara. Holameote 
the sMt of them would habia una horca de 
console me. Hierp waa < cebollaa, y traa Hare. 


nothing but a string of cii una camara cn 
oiiiims. under kwh and lo alto de la i*asa. 
key in a room at the 
top of the house. 

My allowance of tenia yo dc 

these was one every racitui una para cadn 
ftnir days, and when I cuatrn fliiLs, v cuaitdn 
asktKl for the key to go Ic issliu la Imvc (lara 
and fetch it, if anyone ir |Hir clla, si idguno 
were premmt he would estalia prtwenle, tKimlm 
put hand to fstueh with | mano al iMvIsojM'tti. y 
great gravity, and untie I con gran (Hintinenciu 
the key and give it to : la desatalia y me la 
me. saying. “ Take it i dalm diciendo, “ toma 
and n»tum it directly, i y vin^lvela luego y 
and do no roort* than no hagais Ntno gobs' - 
feast your cyt»s,’* as mear ; como si deliajo 
though it unl(K'ktKl all de ella estuvieran t4Klas 
the preserves of Vak*n- las (MinscTvas de Val<*n- 
cia. when^aa there was eia. con no haU*r en 
not a curstHi thing in la diclia csnmra (como 
the rtNim (as I hsve dije) muldita otra cosa 
said) except the string qiit* lis celMillas eol 
of onions hanging from gadas de un elavo. 
a nail, and of these he las ct)ak*s el tenia tain 
kept so strict a count bicn fM>r ciicnta, que 
that if. for tny sins. I ; si |Kir nialos dc mis 
had cxcikmIhI my allow - i }M*('adoH me di^inan- 
anc*e, it would have : d^lra a mas dc mi tasa. 
cost me dear. me costara cart». 

At last 1 was lUNiriy Finaimente, yo mr 
dead with hunger, (inalia de hamhre. 
But though he had Pues ya que (‘onniigo 
small charity towards tenia fsK'a cartdad, 
me he Hhowr*d more (ronsigo iisalia mas. 
bi hims(‘lf. Five half (*inco blaticiut di' carm 
maravfHiis worth of era su ordinario |>aru 
meat was his allowance comer y ceiiar. VW 
for dinner and HupfM'r. <iad (w que )»artia con 
It is tnif* that he gave migo del caldo, que 
me a sban’ of the broth, dc la came t4in bianco 
but clear as my eye of el (»jo. sino un )kkki 
meat, and witfi only a de |Min. y pluguicuii A 
little br(*ad ~ 1 would , I)ios que me demo- 
to find he had gr»ne diara. 
halves with me. 

It is the custom of l»s saliados c6mensc 
that country to eat en esta tierra caliezas 
sheep’s heads on Satur- ' dir camcTo, y eoviAlia- 
days. He would send me (sir una oue rostalia 
me for one emting tnsi maraviKlis; aqiiclla 
three mara vedis. 'Flien la eocia y cvtinui los 
he would cook it. and ojos, y la Umgua. y 
eat the eyes, tongue, el c^ogoUt y sesus. y U 
brain, and meat off came que en las qui- 
the skull and jawrs. jailas tenia, y dibame 
and give me all the todos lot huetos roe- 
niaw^ bones on the dos, y dibaroeloa en 
diiib. saying. ** There, el plato diciendo. '' to- 
take it, eat Triumph, ma, come, triunfa. aue 
you nave everjrthlng para ti ea el munoo ; 
on earth ; you fare : mejor vida tienes que 
better than the Pope.’’ el pep*- ' **Tal te la 

God send you the ; ifios,” decia yo paso 
same/* said I to myself, j entre me. 


2191 



UimUMM-fTilUAIi 


Biego Hurtado de Diego Hurtado de 
Meudoza (1503-1675) Mendoza (1603-1675) 
was one of the most fu4 uno de loa homlnea 
celebrated men of his mas o61ebre de su 
age ; a Scholar, soldier, tiempo, un literato, 
statesman, and soldado, poeta, hombre 
uittorian. politico, i historiador. 

“Lazarillo de ^'Lazarillo de 
Tonnes,” the auto- Tonnes,” la autobio- 
biography of a beggar \ graha de un muchacho 
boy bom on the banks i mimdigo, nacido cn las 
(ff the Tormes, hae Imm | orillae del Tormeii ha 
traniilat4id into nearly ! Mido trodurido en eant 
every European Ian- todos Ioh idiomas Euro- 
guage. Khori om it ih. | peoH. A|NftHr de hit 
ihls IxKik founded the ' eort^) oste lihro ha 
Nnhool of thepicareHque f undado la mmela de 
novel whii’h Li^ Sage la novela piearesea que 
has made world Jx*Mage en hu Oil Bias 
nowned in “ (til Bias/* ha hwho e/*lebre eii el 
mundo enhTo. 


Kxy to ExxBoua L 

1* Las estrellas, los Cometas, y la luna brSlao 
en el firmamento. 

*2. Nada mas hermoso .que el resplendor de 
la luna. 

3. PocoB han visto la Mlida del sol 

4. La primavera es el tiempo mas agradable 
del afto, el verano es demasiado caluroso. Los 
colores del otofto son pictoresoos. £1 invierao 
no agrada i todos. 

5. Un muchacho debe pasar por la nihez 
y la adolesccncia antes dc* ser hombre. 

(S. 1^ vejcz es la preeursora de la muerte. 

7. Eh una dicha que el porvenir nos seades- 
eonocido. 

8. E^ hombre no es mayor de edad hasta los 
veinte y un anos. 

9. miHfTia es cruel. 

10. K1 gasto de la educacion es grande. 


Conthi ved 
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By Francesco de Feo 


NOUN aUSSTANTIVE 

With the exet^ption of a few names which end 
with a eonsonant (gns, fapis, etc.) all Italian 
nouns end with a vowel. 

There are two genders in Italian — matte uline 
and feminine. 

The gender of n<»uns may Imi known by 
their ei^ifieatwn or by their terminatian. 

1. By the signification : 

(s) The names of metals, lakc*s. mountains 
(except U A/pt), months, and days of the wiH«k 
(except la domenica, Sunday) are masculine. 

(6) The names of trees —-exeept la mte {re^teh), 
the vine ; la queree {kott-^hreheh), the oak ; 
Vedera (M-dMroA). the ivy. are masculine. 

Some names of trees have a corresponding 
feminine to indicate the fruit, as: il 
nore {nd^cheh), the walnut-tree ; la micf, the 
walnut ; il pero (pihro), the pear-tree ; la |icra. 
the pear, ^me names signify the fruit as well 
as the tree : il limone {tetn^-neA)» the lemon and 
the lemon-tree ; il fieo (feieo), the fig and the 
hg-iree. 

Some fruits have a name quite different 
from that of the tree, as : rife, vine ; sivi (odewA). 
grape ; palma, palm-tree ; il daUero (ddAUMro). 
the date. 

2. By the tonnlnation : 

(s) All nouns ending m o are maseultne, 
except wiaao (mdAfio). hand, and 9co{ihco), echo, 
in the singular. 

(6) Nouns ending in s. Id. and d (except il 
Pcf^) are feminine. Exceptions: il psIrMrrcs, 
il mtmarea, il dmea, etc., and many names in 
iMiandls, of Greek origin, as : ilpods, if c/ijws, il 
fomaat il pismSs, etc, 

(f) All nouns ending in lore are maeouline, 
as: il doUort (doHdrsA), doctor ; if geiUlort (dgcA- 
nse-MrsA), fatW. 
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XoTK. Cnlttre (rah ‘la-reh) heat ; color t (coldreh), 
colour ; doUtre (dfjlttrrh), (Miiii ; init/re (mhldreh), 
value ; fiore (/rr-o-reA), flower, which are 
ft'ininine in French, are all masculine in Italian. 

{d) All nouns ending in udin^, zidne, and 
many in ione are feminine, as : azitme (ah-Utee- 
dtifhh action ; fMposizumr {eh^ponee-intt-dneh) 
exhibition ; ntiitudinr (alUtee-Uto-dteneh), atti- 
tude ; innidinr [een-koChderneh), anvil ; pasnont 
(ftah/tttfr-onrh), p.^Hion ; confustione (ron/oo-see- 
tmrh), confusion. 

(f) Nouns cTuling in i. whioH, however, are 
very few in Italian, are feminine, as : h cri$i 
(rrff-Hff), crisis ; la mrlrdfitdi (mehirdpoiee), 
the raetwpolis. Masculine are : il brindisi, il 
Tamigi* and some compound nouns ending also 
in I, as : il futriafogli { por tah -f alee -eeh the pocket- 
l>ook ; il portnsigari {portah-eeegah-reeh the cigar- 
case. 

Formation of Feminino Nouno. 

1. (a) Proper names of persons ending in 
o. f, •; (6) common nouns, names of personsend- 
ing in o. and in sore ; (r) and many in e form 
their feminine in o. as : Afrssaadro, Alesmadra ; 
Claudio, Claudia ; Giuaeppe, Giamppa ; Laigi, 
Lnigia ; raga^, ragazza, girl ; aeolaro, aeolara ; 
Mcrisore, vccisora ; padrone, master, podeoma, 
mistress, etc. 

Note. The form ditrice for the feminine of 
some nouns in sore, as difenditriee, ueddiirice, 
etc., is now out of use. 

2. Nouns in tort form their feminine in Irtdr, 
as : anton [ah-ootdetM) anthor, autrice (oA-oofref- 
cJtek ) ; imptratore,, emperor, imperatria ; pitiort, 
painter, piltrice* etc. Some nouns in tort 
have also a form in tora, as : l av or ak nrt (foA- 
tnmAldriA), workman ; feminine, laooratriee 
and lamraiora, Dottore is used both for the 
masculine and the feminine. 






Note. has «1 io» form 

m oaed in tpcoking of a woman who affecta to be 
kariMML 

3. Some namee in a. r, o. form their feminine 
in ^a«i. as : pocte. poHessa ; pnmdpe (prf^a- 
chee-p^), prinripesm ; banme {hakr&mek), baron- 
esm ; fUdnofo {fetiotofo)^ filomfeMa. Note hero 
that ffudrdia {ffuahr-detHih), guard ; guida 
iguenM), guide; geniinelh {tehnieenihUak), 
l•efltinol ; spia (npei-ah)^ spy* although gj^erally 
referring to men, are always feminine* The same 
may be said of vittima {t^iiiee-mah)^ victim. 

4. All nouns ending in i>fa, and many ending 
in f (espec ially enif) are of lK»th genders, as : 
i7 pianUta, la pianiMa ; t7 no/inis/o. la viftlinista ; 
•7 parmle {pahrehnteh), relation, la fiarrntf ; 
i7 conoifcfnlf {conoshihn-teh). at'quaintance, la 
com*acentf^ etc. 

Note. Jl fine {fee-nch) the aim. la fine, the 
end. 

5. Of the names of animals, th<»sc ending in 
e form the feminine in enna : letme (leh oneh) 
lion, leonenm ; those ending in o f<»rm the 
feminine in a : as gal/o (gakt/o) vat, gatta. 

liut many names of animals have one form 
inaHeulineor feminine for l»oth genders, and must 
l)t^ dtMtinguish<*d. as in English, hy the wortln 
ma/*ekui {nuthA krto), male; frmntina. female, lu* : 
la rnftAca, the fly ; la tigrr {irigrrh], tht‘ tiger 

d. ScMiie names (»f fM*rs(»ns and animals are 
quite irrc^gular, and have, os is often the eanii 
in English, two diff<*reni forms for the two 
genders. The most imiMirtant are : 
maaehift (maliM-leeo), male 
fhnmina {jihrmneenah), femalo 
itomtj {iMt omo), man 
donna [dounah), >conian 
padre {ftahdnh), father 
madre {mahdrth), mother 
fralelh {frahtihlU*), brother 
jorr/fa {/ntrellah), si-iter 
tnariUi (mahrerto), husband 
moglit. (molte eh), wife 
genera [dgeh-nrhfo), son in-law 
nuora {we/’orah), dauj^hter-in-law 
patrigno {fjalitree-nee-o), stepfatleT 
matrigna {n ahlttd nre-ah), stepmotJuT 

re {reh), king regina {rehdgee nah), <|Ui«en 

rn^r {ehro-eh), hero errana (ehro ei nak), heroine 
d if j idee -o), god dea {dth-ah), godd<*ss 

gallo (gdkllu), cwk galUna {gahlUe nah), hen 
ffrdlo, chicken ptM^t^ra {pfdldhMrak), pullet 

cane {cdhnek), d(ig cagna {cdk nee-ak), hitch 
ffiofi/dn«. ram jtecma [pekrorak), vna 

fi^nrre), pig iroia {trd-e^-ah), sow (h<*sid#s* 

the regular porca) 

but or bove, loro, ox ; ixirra {vdkeeah), cf»w 

Exebcisk V’lr 
On tde Gender or Nones. 

T1 re e la regina sono a Wtndjwit . L'imperatora 
• TimpM^rice della Russia andraono (will go) 
in Frtncia il mesa d'agosto. La moglie |^l» 
guiu’dia 4 una donna lavoratora. Gli alpinist i 
e b guide si sono perduii (have lost themselves) 
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nelb Alpi. II hue, la \'acoa» U oapm* b gallina 
sono animali utili (useful) all" uomo. La leonfasa 
e la tigre scuio piO feioci dal bone e iblla tigre 
maschio. La sorelladi Luigi ha duefanciulit (two 
ehtldren), un maschio e una femmina. L*uva e tl 
dattero sono t frutti della vile e della palma. 
II fratVdlo e la nipote della barom^sa hanno 
inteniKHie di andare a Parigi. Tna nioUt* 
tiidine di ragaxsi e ragasxe (boys and girls) sono 
in camp^qtfia (in the countiy) enm la mac'stra e 
eon la |Mi4rtma di easa. If g^nero did dot tore 
tin artist a e la sotella una pianista. 
figlia del imHliei» dot tore in bttere e anche 
(MH'tcsisa e pit trice, cssa b autrice d'un {KHMiia e 
d*uri qiiadro. clu* (which) b airesjxmi/.ione di 
Ilcrlino. 

Indicative Mood or the Vkrh 
-df'fn' (7\> Have). 
rreftenl. 

fit hfi, 1 have SOI nbltiama, we have 

(ft kfti, thou hast toi arete, you have 
egli ka, he has rM,ti hanno, they have 

Pad Intlefinih. 
lit ho artifif, I have had 
tu hni arnto, thou hast Iwid 
rtjli ha nruto, he luv' had 
«o« nlflfianm avtifn, we have hiul 
»rii a trie nrultt, you have hiwl 
MSI hann<* nvuta, t)»ey have hiul 
Imperfect. 

ftt art-fit (ahrit-oh), I had noi nvnoiinf, we had 
itt arrri, titou hiwGt ni avemb, you IiimI 
egli arrm, he hiul arennut, they hiul 

l^lnfterfert. 

In rfiyiv> nrutft, 1 hod hr.d 
lit arrri arntf*, tliou liivdst liaii 
rgli arrtst arnto, he hail liiul 
noi artoimo aruht, we had had 
fv»i (ti'cmte nrnht, you hail had 
tHMi arftnno nvuto, they hiul hud 
pad Prfinite. 

f„ eUii [rk hhre). I had M/»i a rent mo {nhrikmmn), 
tu aredi, thou haiist we liad 

egli etfhr, lie hod f'tn nerdr, you hiul 

r.4Mi t-ltltera, they had 
Sen Old I*l tl pf-rfert 
Jo fbhi aniifti I had had 
tu arrdi aruta, thou h;ulst luid 
egli etihf avubt, he had hiul 
not Qvemmo avuto, w'c hivd h;ul 
Dll avenle nntto, you hwl had 
esui ft/lo-rfi aruto, they had hiul 
Future. 

lo atro (ahtrb), 1 shall have 
tu arrai, thou wilt have 
egli aira, he will have 
noi uvremo, we shall have 
foi airile, you will )iave 
t$ni arranno, they will have 
Serowi Future. 

Jo avrd avub*, I shall ha\C had 
Ik airai atmbi, thou wilt have liad 
egli atrd atmto, ho will have had 
not atremo ai*uta, wc shall have had 
atreie amio, you will have had 
essi awanno aruio» they will have had 
G 2m 



iNDirATivE Mood or the Verb 
h'nsere (To B<*). 

Pn^eni. 

io I tun wti giamo, wc are 

in Ihou art mi giete, you are 
pffli hf^ m tggi gtmn^ they are 

Pagt Indefinite. 

lit tttnut gUtUtf gtata (fern.), 1 have 
tu gri gtnfa, -a* th<ni hant lN.>ien 
eyli e MinUt, he haH beem 
Mfi giamo gtnli^ -e, wo liavo Immsd 
M it giHe gtati* -e, you have Iteon 
rggi mtntt utofi, tliey have 

Imfierfert. 

/o rro, I wan luti rrammo (rhrah^rnh- 

tu ni, Ihou want wie), we were 

egli rm^ he wan r»#i ernmte, you wore 
eggi trano, they were 
Piufterfert. 

Jo tio gfaht, a, I had h«N*n 
tu rri gUiht, a, thou hiMlnt Ikmui 
fffli nn Mtuto, Ih‘ hiul Imm'U 
noi trammo gtafi^ -r, we Iwd Im'tui 
mi finnitt' tUnti, -e, you luwi Imnui 
iggi hawf gUtii, ihr'V hi‘.d heeu 
J'ttMt Pe finite. 

Jo fiii (/nfJ-rr), | wim< not futnmo, we W'cre 
tu /n^i. thou w'aMt mi findi-, you were 

rgh ju^ he wan rggi funmo^ they were 

Second t*luf»rrfert. 

Jo fui gtnto, <fi. I hiul iMHm 
tu jogfi stain, -a, thou liadnt Immmi 
eyli fu stato, lie luid 
Hid fumtno gfaii, r, we ha<l lK*<m 
mi fogte stati, -r, vou had hei^i 
rggi furoM't stnti, tHiey had Ihhui 
Put tire. 

Jo mtrd, 1 Hhall U'. noi saretmt, we aIihU he 
tu garai, thou wilt Im« roi sarttr^ you will 
eyli ail'll, lie will Im' rggi garanno, they w'illlw 
Sramd Puturr. 

Jo son) stato, -a, 1 itimll have Immui 
#( i garai stato, -a, thou wilt have lieefi 
ryti gant stato, he will have lawn 
NO! mirrmo stati, >r, we Hhall have Imhui 
it»i sarrtr stati, -r you will have IxHm 
rssi sarnHHtt stati, they will have h<H*n 

Note. Hie eonipound tetiHee of the verb 
Jgsrrt are formed with the name verb rggrre and 
md w ith itf'rrr ; Jo atiti Mato (literally, I «hall lie 
lieen), 1 shall have lie<m. 


Exerctsb Vlll. 

Tlie verljH egsere and avere, conjugated in thB 
interrogative, negative, and interrogatii'e-negatim 
forniK. 

Kgli ha. Egli non ha. Ha egli ? Non ha 
(^li ? Eani avevano. Eaai non avevano. Non 
avevano eaui 1 Non hanno e«*i avuito ? No, 
Ilia rwHi avranno. Quando (when) avranno ? 
Quando waranno atati. Non aono caai ntati ? 
Eaai furono, rna noi eravanio gia (aln*ady. pron. 
dgcH^ah) Htati. Non avrete avuto ? Non aarete 
Htati ? Non avrenio noi ? V^oi avTcte quando 
Harete, c^Ki avranno quando Karanno atati. 
Haniui avuto ? Non avranno ? Aveate ? 
Avevate ? Furono ? Sono ? Non koiio, ma 
Haranno quando avranno avuto. 

Key TO Exercise IV. 

1. 'Hie friend. I have a friend. Tliou hast 
a nwM‘. He Iihm a daughter. We have a houw. 
'Phe lH»y has a jam. 'tlie sculptor has a slatue. 
The iiiM'le has a hrtiNh. The pupil has a laiok 
and a jkmi. You have a HiHter. 'Phi'y have a 
liorM* and a carriage. 

2 . The 1k>vh have a knife and a jM*n*knife. 
You have \\iv envelojicH and the jiens. The 
pupils have the eiivelofN^s and the Uioks. Hie 
m'lilptorH have the Htatues. I'he iini'les have 
the liouM^. The Ik>v has the roses. 'l*ho 
friends have the birda, the hors<*s, and the 
<arriagi*s. 

Key to Exercise V. 

A hat of mlk (silk hat). The statue of the 
sculptor. The physician of tin* house*. Hie 
envelo|)e of the letter. We have . ns'eived a 
letter from Paris. From l.<oiidon to Paris, and 
frtim Paris to Rome. The lKK»ks of the pupils 
are on the table. The gentleman and the l^y 
an* in the garden of the iwiilptor. The Iniys have 
nveived a pr<*H<*nt. The daughter of the 
jihysieiaii has riveiveti a ring of gold (gold ring) 
riiefrieiida have Uiught a house* with the money 
nurived from Rome. The letters fur the lady 
are on the table in the room of the boys. 

Key to Exercise VI. 

Some horses for the carriages. Some rose's in 
the ganlen. Hie ladies have aeiiiie nise*s. We 
have rtveivenl seime prt'se'nts. The boy hael some 
iMMiks, He iKiuglit some envelojipH and pens 
for some pupils. Have they many hors«*s ? 
The ladies have reevivt'd some letters from Paris. 
The se'ulptor had horsea, earriages, houses, and 
gardens. 


Continued 


FRENCH 

DEMONSTRATIVE PRONOUNS 

I. 'fhe* iVmonstrative pronounH {ftmmtms 
demumstratifs) are : 
rr, it, that : 
ren, rria, this, that : 
rWai (m.). erlJe (f.), that, the one ; 
cfiu* (m.), frfhs (f.), thoae ; 
reim-ri (m. ), rWfr-W (f . ). this, thia one, the Utter ; 
mur*ei (m.k rHies^ei {f\ tbeae, the Utter ; 
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rWuMft (m ), rrtlr ld (f.), that, that one. the 
former : 

retijr-M (m ), ceUeg-td (f.). those ; the former. 

2. Vt aa a demonstrative pronoun is used 
either (a) before Hrt (which may lie preceded by 
a third person singular of ptmeoir and dettfir^ 
or (6) aa antecedent of the reUtive pronoun, the 
two together meaning" what,** and et gmi being 
uaed aa subject, wrhilat re gue is used aa object : 



c fM /mi, it it h« ; 

rf peui iire /mi. it may be he ; 

rr tM iire /mi. it muet be he. 

/V qui eM mil M>jrf pas iaujours aqreahtr, what 
in Inic it not alwayt pleatant ; ce qur rntts 
m'atrz dii esi U rrai f It what you have fohl 
me tnie ? 

3. f > w uteti in‘^t€*ad of •/, eUe^ iVx. rlies U'forc 
the verb itre^ when that verb it followed by a 
noun having an article, a demonttrativi* 
adjective, or a potaetaive adji'ctive Ik fore it : 

^«i rtf re rm»nmenr le jtere He mm 
ami. Who it that gemtieman ? He it my 
friend's father : 

Qui eM reiie HrmoiselU ? C'eM ma 
WTio it that young lady ? She it my sister ; 

^wi mtni res messieurs ? ( V sunt ties amis. 

Who an* thoae gentlemen ? Tliey art' (some) 
friendt. 

4. When the noun which followT< etrr is not 
wvom{»anie<l by an article, eU., it has the 
value of an adjictive, and the verb is then 
prfN^iHlwl by »/, c//r. i/s, eUf s : 

// rst mtldat, he is h sohlier ; 
m s St tit institutrirfM, th<‘V an* govern' ‘ sh ‘ s. 

."i. When a thini jH*rson siiigiilur (»l “ to Iw ’ 
is j>rtv<'de<l by *’ it, jind f<»llow«Mi by an adj«*< tiv«‘, 
the " it ” is nmdenMl by it if the atlj»*<'tive 
appli4*s to a stabrnK'ni that it going t<i Im' made, 
and by re if it applies to a stati-ment tli.it bis 
just Ui*n made : 

Je ne le cnnnaiM fsis, trai, I do imt know 
liim, it (that) is true : 

// eM trai que jr ne te ettuuais fsts, it is true 
that I do not know him. 

ti. t'eri, this, and ceia, that (eontnutisl into 
qa in on! i nary conversation) do not r<*fer to 
any noun inentioiuif t»efon* ; they ( an only Is* 
used in comuH tion with ohjtrts, and not jmt.houh ; 
an<l they have no [dural: f Vri refer** to the 
nearer ol>jtH t [shnt<*<l out, and rr/a to the more 
remote : 

Jf n aime pas reri, donnez-nud er/a. I clo not 
like this, give me that. 

7. r#r», like “ thiK, ' in English may refer to 
a statement that is going to Is* made ; and rrta, 
like “ that," to a statement that has just Us-n 
made ; 

Htitnez hien red : Le pain qui nous qft/jnons 
est te mriUrur, lK*ar this well in mind (lit., retain 
this well) ; the brc*ad we earn is the iM'st. 

La pratique rend maitre, nttuh/iez pts erfa, 
j>ractiee makers perfe<*t, do not hirget that. 

8. O/mj, ceUe, reujr, relies, without either ri 
or Ui adde<Wto them, arc* used only in two con- 
structions : 1st, liefore a relative pronoun ; 
2nd, before the pro|>osition de. TIr* latter 
eonstruction renders the English fwiiMCftHive : 

T aime mieux rotre litre que relui qne j at, 
J like vour book better than the one 1 have ; 

Je t aime mieux que relui de rtitre Irere, I like 
it better than your brother s. 

POSSESSIVE PRONOUNS 

I. Poasetsive pronouns (prumems jrnsessifs) 
of which the agreement, like that of the poss<*sstve 
adject! Tea, is with that which is possetmed, and 
not with the possessor, are : 


Maa. Sing. Ecm. Sing. 

1st per. sing, le mien. In mteume : mine 
2nd |)cr. sing, letirn. la tirnne : thine 
3rd |>er. sing, te sien, la sienne ; Iuh. hers 

Ist |H*r. plur. le uii*re, la udtre ; ours 

2ncl |M»r. plur. le id'rr. la rvtre : yourn 

3rd |icr. plur. le leur, la leur ; tlu'ir** 

Mas. IMur. Kcm. Plur, 

1st |H*r. sing, les miens, les mirnnrs : nnie* 

2ml }MT. sing, les liens, lestiennes; thine 
3rd }!er. sing, les sirns, trs sirnnrs ; Imx, li<*rH 

Ist [M*r. plur. Ifs mitres, les mitres ; ours 

2nd |K'r. plur. Irs ntirrs, Irs riUres ; youix 

3rd |H‘r. plur. les leurs. Its Irurs ; thcir« 

2. rosH«»Rsion is also cx[>rr'KSf'd by nn*aiiH of 
the verb lire, followed by the pre{Mwition a and 
a disjunctive |>ersnnal pronoun : 

(^e rhetal est d lui, that horse lelong** to htni 

'Pliere i**, however, a difference lM‘tw«H*n d mot. 
etc., and le mien, etc. Ownership, and nittbing 
else, is implicHl t»y d mtd, etc., whilst le mint, etc . 
IS us4*d to distinguish the ownership «»f one obj«*< f 
from that of others : 

t'rttr luttpir est d ntoi. 'rjiat ring Iwinngs to nic ; 

("rttr Isufur rst la mirnnr, Tliiit ring u* iii'lu* 
(the others arc not). 

II. Tlie English cxprcHsion "of mine." etc., 
in rcndensl, not by tin* isihkchsivc pionoun. but 
by the [MissesHive iidjec live : 

He IS a friend c»f ours, (' est an dr fto*> ami't. 

4. A tmd, d lid, ete., are used with tin* other 
[sissessixes, Isitli adjeetiVf*N and pronouns, t<t 
(‘tiiiihasisc* th(*m ; 

fist-re dt' ma jautr, d mtd, qu i! n'nit jets 
rrussi f 

Is it m»/ fault if he has not Huceeeded ? 

,*». .1 vud, d lid, ete., pr(H*eded by rr . rtrr and 
follow'<*d by a or dr with an infinitive, form two 
idiomatii* expreHsions f*x|»ri*HHing re,'*|M*ctivejy 
duly, pnivinee, pnvil(*g4‘. et< ., an<i turn : 

t ' e^t a txtus d rommander, r est d lui a itfo ir 

It ii» your provinee to ( ommarid. it is his duty 
to oIm’v. 

1 ’ rjrf d nnis dr jmitr, it is your turn to play 

ExKin iHK WII. 

1. This iH-n is gcHKl, but that is U-tter. 

2. She has shown {rnonlrt) me her hat and 
her sister s, 

3. I like ours U*tter than theirs. 

4. H it is not he, it is his brother. 

r». Who are those* young ladies ? They are 
our cousins. 

d. Is this gentl<*mati a harristcT (at^traf) f 
Xo ; ha is a do<*tor (mrdrrin) 

7. He is one of our most (distinguished (dts- 
iinqvr) doctors. 

H. I do not know that gentlem n ; I have 
se<*n him once or twice, it is tne*. hut I have* 
never spoken to him. 

9. It is true that w'e have never sfsiken to 
him, but we know iconnaissffnx) him very well 
by sight (de tme ). 

10. Ha%*e you done that T Xo. it was (is) 
not I, it was he. 
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11. If you havr any HncT rnfiraviiip {grai'urtH^ 
f.), iihow them to me ; 1 do not like thew. 

VI. What you liave juMt road (f^rac: dr tin) i« 
xtTy iniereMting, Init it in not tnie. 

13. Thia room in amalh'r than oiira ; it ia the 
amallcfit in the whole houae. 

14. Oive me aiH>th(*r handkerchief, plea*c 
wmn plaU ) ; 1 have loat mine. 

15. Our Howera an* la^atiliful, your aiater’a 
are atill (rnr4trt) more l^eautifiil, hut youra are 
the moat tM*autiful. 

Id. That ring ia not mine, J have none ; it 
U'longH t4> a friend (f.) )f mine. 

17. It ia not her ring that ahe {tfu'tilr) hua hmt 
iltt^rduf ) ; it in mine. 

IH. Whoae turn in it to filay ? It yourn. 

Kkv t<» Kxkri'Ihk XV. 

1. dc cherdie inon livre et n»ea pliimcH. 

2. VouM Hve/ parle a inon frerc et a mu ho ur. 

3. II a donne un cudf*au a non ami. 

4. 11 me <‘lier<-h»*. 

5. Kile vouH parle. 

tl. Nona Itii avoiiM doiiite uiie moiitre. 

7. 11 lie l(‘iir |iarle paH. 

M, l>nir a t elie floupe tin eadeau ? 

It. .\ t il trouve Kii iiiontn* ? 

1(1. J(' U* donne e«*lu. iiu* dit il. 

II. Dnnnesr-le-moi. miua dit m<»n |KTe. 

12. .Vchde toi un panipluie. 

13. NoUH tlOIIH leXOllK tOIIN lf‘M joiltH tt Hf'pt 
IteurcH, 

14. Hm lie •<* eoiielieiit juinaia nvant on/.<‘ 
lieim'H. 

15. Nona le leur tlonnoiiN 

NVrK. 


16. Kile votw la prete. 

17. 11 nouH en a donne. 

18. VouK nouH en avez |)arh\ 

19. Si VOUH avez de I'argent. donnezdui*en. 
29. Xe lui en |iarlt*z pan. 

21. XouH ne nouH y opfioHonH jia* 

22. Si VOUH eherehez vfw gantH, lee voici. 

23. VoiiH VOUH trnmjiez. 

24. IIh M4' HattiMit. 

Kkv T4» KxKHt isF. XVI. 

1. IIh Horil r'ontn* moi et ]>our eux. 

2. Kile ne Hr fie fma a lu», 

3. (^tii ave/ \4MJH vu y Lui. 

4. (^ti leur a refxindu ? Ktix. 

5. C^ui ent la ? C’eat moi. 

6. Nouk iniiiH enHeinhle. ttii et moi. 

7. 11 nous a parle, a lui et a nit>i. 

8. Nous y avonn etc plus aouvent tpi'eux. 

9. F.lle est pluH inndligtmte (pie liii. 

|o. Kiiv. tpie nous eroyions nm amis, nous 
out trahis. 

11. 11 travaille, lui, iiiuis tot, tu ne fain (pie 
joiier. 

12. Lui din* un<* telle < ho.s4» ! 

13. Kux 4tnt fourni I'argent, lui a hafi i.i 
maiHoti. 

14. Si \ouH ne me eroyez pan. moi. )e eroirez- 
\oiiH, lui ? 

15. ( 'et enfant a «Vrit la lettn* liii meme. 

Id. Kllea m'ont dit (‘IleH mem(*H qiiVIleH 
viendraient ee Hoir. 

17. IIh m* Hunt jmiiaiH elit*/. eu.x h* Hoir. 

|H. Clmeun fioiir hoi <*1 Ihtui }Mtur tons. 


Tilt* iit'Xt lesson in (Ikrma.n apia*arH in the Hueeeeding inHtalimmt of the l^mguage section. 

Oontinufd 
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STRESS DIAGRAMS FOR BEAMS 

Combined Rolling: Loade. Continnout Beams. 

Compotmd Girders, Plate Girders. Columns and Stanchions 
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By Professor HENRY ADAMS 


Combined Dinfmm for Irregular 
Loading, VAlien s beam nr girder in irregularly 
loaded with concentrated loada it ia not neoiwaary 
to work out the effect of each load He|iarately. 
aa in page 1987. Both the U^nding moment k and 
the ahearing streaaca can l»e very neatly ahown 
u|Km a ttingle diagram, a« in 140. Tpon a line 
indicating the girder draw force linen indicating 
the loads and reactinna, then nunil>er the Kpaet'H 
into which the length in aejiarated by the force 
lincH, them* numliera lieing shown in circles for 
distinction. Produtv the lines downwardii, and 
u|Km the right hand line mark off the loads to 
Hcale. Tlie first load of *2 tons is known an force 
I “2, Iwing named hy tin* iiuiulH‘r« of the 
HfiaceH it H‘’parat«'s. and is mark«Hl on the right- 
hand line hy the distance from 1 2 lx>ad 

2-3 of r» tuns, and load 3—1 of 3 t<ins arc set out 
similarlv. 'I'hen a |K»le, O. is Hclcctcil at a dis- 
tance of, Hay, 10 ft fn»m the loaddinc. using the 
scale to which the girder was drawn. The |s>lc ia 
then ji*incd to the {xiints in the load-iinc hy 
vectora. The liending-monient diagram is drawn 
{larallel to these veetors, ls*ginniiig with line I 
across space I, started at any |K»int on the left- 
hand line. Then, continuing it with line 2 across 
sfiaee 2. line 3 a<'rosa s)iaee 3. and line i a<*r<iss 
space 4, joining the extremities of tin* ls*nding* 
moment diagram hy a line across space o, a 
vector is then drawn parallel to it from the jh»Io 
giving |K»int o on the load-line, and consequently 
fixing the amount of each reart ion, or huul on 
s:ip}>ort, 4-0 and 5-1. 

DetmiU of tho Combined Diagrnm. 

The liending^moinent diagram is cfille<l a fimi- 
cular polypm {Latin funit, a cord I, IsTaiise if 
a cord or chain wen* tixetl at the two extremities 
and the given weights hung on at the res|s*etiv»* 
|)oints under the lc»ad. the cord wcmld take the 
sliape given hy the funicular |M)iygon. ff the 
girder has been drawn to a scale of in, to I ft., 
and the load-line to a scale of J in to 1 ton, the 
polar distance U*ing lt> ft., the vertical ordiiiatta 
on the liending-moment diagram will Is* to a 
scale of j in. to ! ton-foot, or 49 tori-ft. to 
1 in. Tile shearing will lx* aliown hy 

drawing a horizontal line from point 5 on the 
load-line aa a l:)aae, and then proji*cting from 
the other points as shown. The vertical oi^inaUn 
of shearing stress will be to ibc same scale os the 
load-line— aay, | in. to 1 ton, or 4 tons to I inch. 
If the load o{ 5 tons had been spread over a 
distance of, say, 4 ft., a slight moditieation would 
•how the alteration produced in the Ixmding- 
moment diagram, as in 141. IJn^ are drawn 
down from the ends of the load W, spread over 
the distance and their intersections with tlie 
lower outline of the diagram are found by a 


straight line u{Min which a 
striicted having a depth of 


parahiila is con- 

-' ■* to the Health of 
S 


40 ton-ft. to 1 in. Tin* shearing stn^sses will also 
undergo inodiHeation as shown. 

Roll Inf Londo* (iirders for bridges, tra- 
velling cranes, etc., art* auhjeet to rolling loads. 
The simplest ease is that of a (*oneentrated load 
coming on to a girder from one i*iul and travelling 
along It. In 142 is shown hy full lines the 
btmuing- moment diagram for the load in its 
given {Kisition, and hy dott4*d |wtrnlK)la the range 
that wiuild Ih* produ<*ed hy taking (lu* maxima 
throughout the travel. Similarly. 148 shows hy 
full lines the shearing stresHi's with the load in 
its given position, and hy dotted semi paralxdas 
with the \ erliceH at each ahiilmeiit the shearing 
stresses priKlueeil hy taking the maxima through 
out the travel 


Continuous Booms. When a InNim is 


eoiitinuoiis over two or more equal s))ans the 
pr4*.HK‘.ii’ri u|Hm the supports from a uniformly 
distrihut(‘d load is not uniform. ’I'liis is prov(*d 
hv wliat is called the 'riiciirem of Thn*« 
^foluents ; hut it will Is* Hitflieienl to give tha 
results, lui in the follow ing table, for equal spans 
tinifonnly loaded, the load on each snail ls*ing 
imitv, and the si]p{K)rt.*» |w*rfeetly level and 
rigid. 



When the numlM*r of spans exceeds live, the 
loads may Is* taken on tie* end siipiKirts ns for 
five, and tin* remaining Huofsirls may Is* eon 
sidered iwt carrying unity loads without iriiieh 
error. Putting it another way, if a beam eon- 
iinuouH over tw ri equal spans curry u tiniforrnly 
distribiiteii load, five eighths of the total load 
will rest lijKm the eenlrul support and tliriN* 
aixti*<*nll»s ii|K>n each of the ahutment.s ; or, if 
eontiniioiis over tliriM* equal spans, /,th of the 
io^ will rt'st ujMjn each of the inner stip}X)rts and 
iijxm each of the abutments. Testing tha 
theoiy by means of a lattice girder and r«*cipnK*al 
diagrams ‘1 *»♦ found that when the distribution 
of h»ading is altered by raisii^ or lowi-ring iho 
supports the minimum stresses exist in the girder 
with the aliov'c distribution, 

Bwm with Fixed Bade. When the ends 
of a beam are sufficiently fixed it is ecjui valent Li 
one span of a continuous l>eam, as in 144 undiur a 
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ouncentrat^d load, and 145 under a distributed 
load. The end spans are usuaDy merely sup- 
ported on the abutment, but continuous towaim 
the next span; they are, therefore, in the condition 
cif 146 for concentrate loads and 147 for dis- 
tributed loads. 

Compound Girdoro. Camprtund girdtrM 
is the name given to those beams eomfMjsfid of 
one or more rolled joists with one or more plst€*s 
added to the flanges. The simpiesi eas<* is 146. 
where a single plate is added to the* eompression 
flange, and others are shown in 146 and 160. hut 
it is a]wa 3 rs better to use plain rolled joists out 
of sbick when* iMmstble, to avoid Uith the r<»Mt 
of riveting and the delay of waiting for it to Is* 
dime. 

Rolled JolAta with Sopnmtom. When 
two or more rolled joists are usi'd «ide hy 
sidt*, it is eoiivenient to Itolt them together hy 
means of IkiUs fiassing thnuigh the wv\m and 
through eaNi-tron distnnc'e i>ie<‘eH or wparatorn, 
as in 161, to tix them at the n*(juired H|iii(‘tng. 
The holes, IsMiig through the weh, do not n*ducM* 
the tluM»retieal strength, and virtually increase 
the praetical strength hy comfN*lling the joists 
to share the load e<|ually where eireumstaneeM 
may throa rather more u|Nin <ine of them. 

Plato Girdoro. Ih •fore the ail vent of 
rolleil joists it was eustomary to hiiild up girders 
l»y riveting together wrnught-iron plates and 
angle-irons, as in 162 and 153. aim they are 
still made ill this form of sttfl when rolled 
joists eiiniiot Im* obtained of suflieieut si/.e. 
'riie welsi may Is* of solid plate or of lattiee bars 
arrangtsl in various ways. Plate aeb girders 
with single wetm, or Ihix ginlers with double 
welis, are suitable for sfsins up to r»<l ft., but 
Uyoitd that lattiee bars are more iH'onomteal, 
as (bey can In' pro|Nirtion<Hl mor<* elowly to 
the stress uf»on them. The iN'iuiing moment 
at any point of a plat4* girder divided by the 
ilepth from eentn’ to eentn* of the flanges gives 
the stress in eat'h flange at that point, and the 
stress ilividtHl hy the working allowanee iht 
s(|uan' iiieh gives tiie numU'r of square ineitea 
re«|uir»Hl in tlie idhs tive stvt tonal area. In the 
eompri'SHioii flange the eflei'tive urea will Iwt 
grtsis imMi, as the rivets till the holes and offer 
solid n'sistanee. In the tension flange, how- 
evi r, the rivet hoU*s aenms the stvtion must U* 
dtsluetiHl. as they nshnn* the tensile strength 
hy till' amount cut awsy. It thua happtms that 
in w rottghi iron, w itii an allowatu'e of 4 tons {mt 
iwiuan^ inch eoiiipression and .*1 tons |M*r squan' 
ineh tension, the two flangf^s will In* iilNUit^equal. 
the less stress coming on the gross area and the 
greater stress u}Km the net area. In steel, when 
the allowanee is equal in tension and coni' 
immsioti a slight rediirtiun may lie made in the 
area of the compression flange. It is usual to 
count one side of the angle- irons as )Mrt of the 
flaiip*. 

Um of Porobolo io Doolffxlof. With 
a roiled joist there is an inevitable waste of 
metal, beeaiise the section is uniform through- 
out^ and must be suffieient to resist the maximum 
himdtng moment, which ueeum at one point only. 
With girtlers having the flanges composed of 
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several plates it is possible to adjust theseetional 
area very closely to the required amount, Ij 
letting the inner plates run through and stopping 
off the outer plates, as in 164. 

Cut»iron Stanchions. (*ast-iron solid 
stanchions of *4" or H section are now only used 
in small and unimportant work. They may lie 
calculated l>y Gordon's formula 



where W ~ safe loa<l in tons, s = sectional 
area in square inches, d least diameter in 
inches. / length in inches ; but it will, in 
general, In* sufficient to propirtion the sectional 
area as follows: 

l*p to 8 diamctrin long .‘i tons jkt »q. in. 

., ftt .» 4 ., ,, 

„ 12 .. :i 

.. i.i .. >i .. 

..IK .. 2 .. 

.. 24 .. „ 1} 

.. .. I 

Cast • iron Hollow Columns. These 
may In* (calculated by (hirdon's formula as above, 
but with a constant of instead of or 

with a thickiU'SH of diameter the safe load 
may In* taken as ; 

1(1 to l.'i diameters long 4 tons jkt sq. in. 
lo .. 20 .. ., :i „ 

2(» .. 25 .. .. = 2 

•25 .. :io .. „ Ij 

Rolled Jolata aa Stanchions. Only 
a few of the ordinary H(‘Ctions of roll«*d joists arc 
suitable for stunenions, owing to the great 
diffen*iice in the moment of inertia in the two 
directions. For instance, the 14 in. hy fl in. !)%» 
.57 Ih. section has a vertical moment of ,520 (15 
and a horizontal monu'nt of .‘lO’T.'l. whert'as 
for tnaximiim efhciency it slumld In* equal in 
lM>th directions. One of the lH*st stH'tions is the 
0 ill, hy 7 in. l»y .58 Ih.. which has moments 
t»f inertia of 21(»*8l and 4fl\59 resjN'ctively. The 
iiKwt suitable sections are the differdangr or 
hriNid flange In'miiih iua<le by H. J. Skelton A 
('o. In tliew up to 12 in. deep, the width of 
flange is e<{ual to the depth of lN*am, and the 
larger sections have a constant width of 12 in. 
The carrying ca})acitv. with an axial load, is 
UHuallv cietermined \iy the Rankine-Gordon 
formula for struts. 



cr^ 


where W safe load in tons. / maximum 
working stn*ss in compression on short specimen 
in t<4i.s per stjuare inch 0 for mild steel, A ~ 
sectional area in square inches, I length in inches, 
r constant - .Kl.bflU for ends flat and fixed. 
24.1881 for one end rounded or free to bend, 
and 18.900 for both ends nnmded, r - radius of 
gyration. 

Radius of Gyratloo. The ob^tion 
to the simple Gewdon formula u that the cal- 
culated strength from the ratio of length to 
least diameter does not agree with experiment 
so well as the ratio of length to radius of gyration 








which w HulwtiiuUtd in the Rankine<<iorclon 
forniula. The radiuii c»f gyration in the aquare 
rrxii of the quotient after dividing the moment 
of inertia hy the mrciional area, or 




hut aa the aquare of the radiiia of gyration ia 
required in the formula it may la* atati^ aa 

Calculation of 8trongth. Take, for 
example. It in. hy 7 in. hy 5K Ih. Kteel 

joiata. The M'ctional area ia 17'<t'» aq. in., the 
vertical or great«»iit mtiment of inertia ia 2H1HI 
in a<|uare inch iinita. and the horixontal or leant 
moment of inertia in 4(1 olt h({. in. uiiita ; then. 

I 21(1 HI 
A 17 (‘.'i 

and 

4(1 rill 
17 (15 

AKMUftie the Htandiion to la* 12 ft. long, then 
/A (1 > 17 (»5 

W Ih'HtonM 


12: 


2 7.1 


1 


I 


1 f 


144^ 


84 • 5 toiiM 


and 


:( 3 tonn. 


eentre. and no bending moment reaulta. Tha, 
however, ia contrary to fa<i, and although the 
leverage to the centn* of the healing may not 
excel <12 in., a very aerioua additional atreaa ia 
|jj| <in the atanehkin. and the tendency to bend 
ia in the dinvtion of the leaat moment of inertia 
or radiua of gyration. Taking the ae.me rolled 
joiat AH hHore, if a load of 17 tona be applied at a 
diKtanee of 2 in. from the centre of web, the 
le nding moment will be 17 x 2 34 ton- inches, 

and the compns^Mive atreaa on the e<lgea of the 

flangea will amount to when* W ia the 

A /a 

load in tons, A the area in at|uarc inches. M the 
hctiding moment, and Z the miKluiua of aection, 
often wrongly callid in many catalogues, ** the 

moment of rcK(Ktance in siiuarc imiu'H.” Z 

y 

and in the prcniml l asi* cd P . 7 stam hion ]oad(*d 
on the \<eh, 

/. i.j ;ti. 

.1 ■ 5 


•PP7 


2 .V4 :i .V)l 


YW 

rr* .‘KgHlO . |2-7 

safe axial load if the stanchion is prevented 
from Umding in the plane of cither flange, or 
(1 X 17 (f5 


.KkKHI ^ 2 73 
if frtH’* to Im'IhI III either direction. The tabular 
value of ultimate strength in the nianufactiircrs' 
catalogm*s is given as 3,18 tuns, with a fm'tor of 
•afetv of 4 for stationary loails and (1 for 
live loa<ia. making the safe loads respectively 
84 5 tons and 5(1*3 tons, showing the 

agrisuncnt of the tabular load with calculation. 

Limiting Strwaa per Square Inch. 

It must be obscrv<‘<l that the gr«*atest safe lon<l^ 
according to the dim tion of bending .bring M 5 
tons ami ,5(1'3 tons respcvtively, the limiting 
stress p;'r squart* inc'h for a stanchion of thin 

wretioH ft mi irntHh will hi* ^ ^ 4 181 ton**, 

^ 17 (15 

511 3 
17 a5 

Non»axial Loads. There are very many 
rases in pra'^tice where the load is not axial, but 
is applied at one side of (he rolled joist set'tion. 
as where a stani'liion is i^ontitiuons through one 
or morr floors, and the door girders are attai'h<*d 
by briM'kets or angle inuis (o the Hange or web 
ot the stanchion. In (hest« cases, a bending 
moim'nt is causeti in a4ldition to (he diret't stn^ss 
due to the load. It is a tmpular fallacy that 
when (he gtitier is attached to the web of the 
atancham the load ts transmit ted down the 


Tiit'ii 

W M IT 34 
V Z 17 (f5 13 31 

tons |H*r sq, in. 

Hut It has already hiMUi shown that the limiting 
stichs on this stancliiim when fre<* to bend in this 
dir#*ction is 3 3 tons |i«*r square im h, so that the 
stress with the loa<l of 17 tons is just over the 
<l“sirahlc limit. On the other hand, the load 
may be carrii'd from one flange of the stanchion 
so as to iitiliw* the gnuitest moment of inertia. 
Then, allowing half the depth of Motion. 4} in., 
and 2 in. more to centre <if hearing surface, the 
hriiding moment will he (15 7 11H5 ton- 

inches. The modulus of section will now' be 


and 


Z i 4HIS, 

y 4-5 


A Z 


17 ll(» 5 

7 (15 48 IS 

•PPT • 2*2P3 3-2P tons |K*r s<|. in., 

but the allowable stress in this dirt*ctiun is 
4'P7 tons |x*r square inch, so tha! it leaves an 
amph' margin of safety, although tlu^ load is 
further from the axis of the staiiehioti. 

Stanchions for Heavy Loads. When 
tlu‘ loail applMsl at the side of a stanchion exceeds 
2t( tons, it will in general he nwessary to us«* a 
built-up station, and care should be taken to 
provMie the nM|iiisite area with the least amount 
<»f riveting. It should also be iioteil that the 
material is more effective when dispim'd round 
the cin'umfen'mH* rather than toward-* the centre ; 
thus, two channels and two plat<^. as in 155, or 
thrw* ndk^ joists, as 156. f<u*ni txonomical 
sections. The exigencies of spatv. however, 
sometimes compel the oppcisite extreme to be 
followed, an<l a solid se*^tion becomes necessary. 


Coitlintitd 
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PETTY CASH 

Methods of Recording Petty Cnth Items. Tracing Errors. The Memo- 
randum Petty Cash Book. Trade Expenses. The Imprest System 
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CLERKSHIP 

15 

OMtUniMtl truM IMI) 


By A. 

IN nvftiming our Ktudy of the »»yno|>sit on 
)>ages 1750 and 1751 it in deHirable to ex* 
amin<> transaction (a) in ita relation to the petty 
rash b<K»k. There arc two waya of treating this 
book. By some it U regarded aa a mere memo- 
randum i>ook in which to enter day hy day. 
or whenever the notion aeixea them. |»aymenta 
which an* conaidered too inaignitioant fc»r in- 
dividual entry in the caah book. At the end of 
each week, month, or other periwl. these pay- 
ments art* Kummariaed, and the summary tigurt's 
carriiMl to the cash book. Thus the table 
tm |Mige lOt^ informs us that for the w<*ek 
ended Aug. Hth. 19(V4, certain trade exfK'n^es 
totalled £1 lls. 2d. The amount is a<rf>nl- 
inglv shown on the credit side of the eush 
IsKik on the succeeding page to that on which 
the table appeartnl. and the details have Ist n 
noted in a nieniomnduni lamk as follown: 
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Aiig. < *' S|min.H 1 
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Petty Cash Items. This metlaKl of 
niortliiig |M*tty rash exfienditure is an iin 
jirovement u|K»n the former prai tiee of iwissing 
fK'tty eai»h items through the journal. There 
IS. howexer. a mrioiis objection to the iiHino- 
randum fs^tty cash lH>ok. It constitutes a 
weak spelt in any i»yi»tem of iKsikkeeping 
IseauM* it is not prop<*rly interlinkeil with 
the other coiinting-houHi* rts'ords. Ikmks of 
onginal entry are temjioniry halting pbnes 
for Items on their way 1 <» th»* ledger. It 
IS here that transactions and transfers have 
ckUt and credit values assigned to them, and 
thcs<* values must Isjpassedtti their final r«*sting 
pla<e in the h^ger. Tne penalty for default is that 
the l<*dger will not balanc*e. and a not less scTiotis 
eonsequenct- is that the ledger will b<* destitute 
of information which it ought to contain. 

Items in ls»oks of original entry may Ik* com- 
)iai€<l to travellers who reach a commem goal 
by different roads. Their entiy into the sectional 
journals marks the penultimate stage of their 
joumeyings. It is hen?, also, that they art* 
marshallea into two great claases —'debits and 
credits. From this time onwards the debits 
are not allowed to mingle wntfa the credits, but 
must keep to one side of the road while the latter 
take the other side. Even when they arrive 
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at their joimiey's end, the two olasaea will 
remain M»jiarate— debits to the loft, credits to 
the right of the ledger folios. 

A further rule which is derived from the 
classification just referred to is that no debit 
will lie allowed to enter u)K>n this stage unaecom- 
j^nitHl by its proper credit, and vice versa. 
T7ie rule is most sfringtmtlv enforced, and admits 
of hut two exceptions, which do not, however, 
vitiate the underlying principle, but men*ly 
modify its application. Ilie first ex<*<'ption 
is designed to mwt the case of a niimU^r of 
debits ecpiivalent in the aggrt^gate to a single 
<*rt*dit . A clear indication of the Ixind that unites 
them is aci*ept4*d in lieu of literal eomplian(*e 
w ith the rule. First the debits art* conveyed one 
by one to their destination in the h*dg»*r, and then 
the sole cn*dit is triins)M>rt4Hl thither. The 
other excejition is perniitttHl in the east* of a 
miiiilsT of crtHlits efpiival<*nt in the aggregate 
to it single debit, and the pns'edure is siniibir 
to that cb‘scrihed for the first exception. 

Tracinf Error*. lienee the regular 
admission of ii4*mH intf> a journal is in itself a 
sort of guarant4*4* that they will find their way 
ill due course to the U*ciger. If they are |)UMU*d 
wrongly, or not |K}st4*<i at all, the two sicli'H 
of the Trial BalantH*) will fail to agnn*, muirch will 
Is* iuiidc for the difFercmee, and errors and 
oniiMsions will Is* laid hare. For all that, a trial 
iMiIance is not an infallible test of the aceiiriw’y 
of thr lsM»kk<*eping. It will not, for instatu'c. 
reveal an error in posting an amount to the debit 
of A m Hceoiint wni(>h slioiild have gone to tin* 
debit of It's a<'C'ount, and it is often fsiwericM^ 
against what an* called eom|M*nsating error**. 
'IliUM, if the credit lialanee on Bills Payable 
account in the epitome at page 175<> were ex- 
traeted as £,7,7 I4 h. lid., while at the same time 
the debit lialanee on Salaries and Wagisi aee^iunt 
wen* wi dfiwn as £11 Hts., the Trial Balance- 
lieing correct in all other resfs*ets— would show 
an aliHohite agm*ment ls*tween the debit and 
credit totals, and yet in preparing a Balaru'c 
Sheet and Profit and Loss account fhen‘froni 
the liability under the head of Bills Payable 
would lie overstated tiy Mts., as would also the 
business e»>enses under the head of Halaritrs and 
\Vag<*s, Tne one error comfM*nsat4*s the other. 
The risk of posting iUrms to wning ac'counts 
cannot U* wholly avoided, but the true safeguard 
against such errors remaining undiscovered is 
the careful rhiM'king from time^ to time of all 
le^er postinipi 1]^ calling them over with the 
original entrkrs in the journals. Kxperienew 
has proved this to be a wise prei aution. Imt it 
is one that is too often negh*et<il by book- 
keepers. 
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Memormndutn Petty CmIi BooIi. Now, 

the memorandum petty eanh tx>ok ia not a book 
nf original entry in the technical meaning of the 
ItTm. It beara the aamc relation to the caab 
liook — U jc real Vxmk of original entry for the 
item of £1 lU. 2d. — aa the waate book doea 
to the journal. lU entrien may aflfeet the ledger 
indirectly l>i*cau8e of the difficulty of verifying 
the coah balance if they were not taken into 
account, but in practice the keeping of a memor> 
andum fictty caldt IxKik t(X) often reaolvea itaelf 
into an attempt, or a werieH of attempta, to over- 
come the hiatuM >x»tMt*en tl»e amount of ca»h 
that ought to l>e in hand ae(x>rding to the eaah 
)K>ok and the amount actually preixmt in the 
eaHh-lK>x. 'rhe coahier ia in truth the victim 
(if a eomplicaled ayatem of dealing with the 
eanh and of recording eoKh tranaaetiuna. 

Not <mly ia it very eaay under auch condiitona 
to loM* Might of, or to forget to note down, an 
item in the memorandum hook, hut tlu^rt* ia a 
temnintion to “lump” together itcmia whi(*h 
really iM'long to diffi^renl neeounta. The eorreet 
allocation of |)etty itema in a tedioua, and may 
a trivial taalk, in vii‘w of the amallneMa (if 
the wiN'kly (ir iiiontlily totala. Nowadaya, how- 
ever. th(' margin of profit ia ao narrow, and 
corufH'tition ho ki*en, that it iMX'onuia im(MTn- 
live t(» Hiialyae ex{H*nditure exhauatively, ao that 
waate and ex<ra\aganre may Iw d(»UH'ted and 
for the future prevented. Let us mxn for 
example, how the diatrihiition of (letty ex- 
IKUiditiirc' would Ik* made in the caae Ixdore ua. 

A Muminufion of the itema in the memorandum 
eaah h<M»k for the w(H'k erid(Hl Auguat 0th, 1904, 
would 1 k! made. TIkmi the total of £1 lla. 2d. 
would Ih' apiMirtioiU'd ns under : 

£ a. cl. 


Poatagi'H and t(4( 'grams , • 10 2 

Packing materials 7 10 

(arriage .. .. 10 

Advert iaing . . . . , , 5 0 

I'rinling and Htatuinei*y .. I 

'JVade exiH'iiHc'a . . , . K 


£1 11 2 

Inatead (if entering one item of £1 lla. 2d. in 
the t'oah Ixiok. we ahould now enter aix item.H 
aggregating that nm(iunt. writing cipixiaite each 
item the name of the ncTount to which it ItelongiHl. 
Finally, the itema would (Kxsted to their 
nppn^priato acroiints in the ledgiT. 

Trad# It may be stated in 

passing that Trade (or Office) Exiienaes account 
ia an account of miactdlancHnia items, tritling in 
amount and of infrcciuent CH^cuirencx'. The total 
amount standing to the debit of Trade Expenses 
accoimt at the end of a given |M?riod nmresents, 
in foi^t, a residuum of expenditure which cannot 
fairly lie charged to speeitic expense accounts, 
having benm int'uirt'd for the lienefit of the busi- 
ness as a whole. 

The |>ctty c#Mi»h book has always been the sub- 
ject of a certain amount of misconceptiem in the 
minds of many peofile because of its title. It is 
said — but the statement is inexact — that the 
petty cash book is a record of items which are 


too insi^ificant to be passed through the cash 
book, ^at mar have been so originally, but 
to-day we find the petty cash book performing 
the functions of a true cash book — items appear- 
ing therein of salaries, wages, commissions, ira- 
viuling expenses, and the like, wrhich represent 
quite respectable sums of money, as well as items 
of genuine petty expenditure*. Perhaps, if the 
word “ office ” were substituted for the word 
** petty,” so that we might distinguish the cash 
registers as bank cash b^k and office cash book 
respectively, we idiould get rid of the idea that 
the petty cash book is of merely minor import- 
ance. 

It is this idea which for a long time prevent(*d 
the petty cash book licing treated as a journal ; 
but w'hcn, on the one hand, the need for analysing 
the p€*tty caah liecame apparent, while, on the 
other hand, bookkeepers w'ere dismayed at the 
extra Inliour involved, the fxissible air€*ct rc'la- 
tionahip of the iietty cash Ixiok to the ledger 
waa inquirt*d into more closely. The result was 
that C'hangCM and developments have ot*eurr(‘d 
in the character of the former, culminating in tlio 
analysis p(‘tty cash Ixiok as illustrated at page 
405. 

The Imprest System. Before ch'uling 
with that, however, let us briefly consider one 
or tw'o of the other method** of n*cording petty 
cash transactions which are in u.hc at the pre.*x*nt 
time. First, there is the imprest sysU'm. The 
petty cashier rw'cive.s an oim*!! cheque for a 
round sum of, say, £10, which amount tho 
cashier enters on the credit side of the cash hook, 
charging iKdtyctish accoimt therewith. Presi*nUy 
the lt*dger keeper opens an account for ix'tty 
cosh with the aehil of £10 )>OMted from the cash 
Ixiok. The ^x'tty cashier having eashf*d tho 
cheque, puts the proc<H*ds in the eash-lxix, 
Fmm the fund thus provided he makes paymenU 
not exci»eding the uiithorisc'd limit for any ono 
payment. At the end of the month— or earlier, 
should his balance hapfien to lie running low— 
h(* totals the payments made since he n*ceived 
his latest advance, and rule* the amount off 
thus: 
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His next care is to analyse the total, which 
done, he takes his analysis t(>gether with vouchers 
in support of his expenditure, to the cashier, 
who examines the ffgures with the vouchers, 
and, finding them correct, in due course hands 
the petty cashier an open cheque for the 
exact sum stated to have been expended — 
namely. £8 14s. 3d. The analysis is retained by 
the cashier, who, instead of entering £8 14s. 3d. 
as a payment, copies from the analysts into 
the cash book the several stuns that go to 
make up thf amount of the cheque, and from 



the ca«h book these items would cventuaUy be 
posted to the ledger. The petty eashicr, having 
cashed the cheque for £8 14s. 3d., adds the prt^- 
eeeds to the money in the caah-box. If no 
l^avments have been made in the meantime, it 
will U* found that the cash in hand has now 
ljec‘n restored to its original amount of £10. 

At the end of January there should have Imh'u 
£ 1 rw*. 9cL in the eash-liox (£10 less £8 14s. 3d.), 
therefore an addition of £8 148. 3d. thereto would 
replace' the }»etty cashier at the l>egiuning of 
February in the position he cK'cupicKl on January 
1st. of a" debtor to his employers for the sum of 
£10 advanced for fK*tty cash. 

Fmm the new fund thus formed he continues 
to make payments until the time comes to 
approach his chief for more mon<*y, vhen the 
same routine is ol>served as before. 

.\s a consc‘<]uence of the method now c.\(>)nin(‘d. 
the rc'gistration in the petty cash lK>ok of chcijucs 
nveivt'd by the ja'tty cashier is rendered un- 
nec(»H8ar>’. Tliere is no difliculty in testing the 
cash balance, l>eeauHe this must alwavs coincide 
uith the difference U'twcH'n the recorded current 
ex|>enditure and the Honting debt of £l(t Thus, 
if up to February loth tin* |H‘tty cashier has 
«'X|H*ndc*d. according to his <‘ash Isiok, £'» ffs. ‘Jd., 
he ought to have £4 1(K<. IfkJ. in hand. 

Advantages of the Imprest System. 
The advantages of this metluKl from the 
administrative iM)int of arc tliat it 

cstablish(‘8 a salutary contml over the ia*tty 
cash expenditure, and that it ensur<*8, if faith- 
fully carri(*d out, the lodgment intact of all aiima 
from outside sourc<*s which have lasm r<*gistcr<*<i 
in the cash lMH)k. In the latter rcb|H*ct the 
system is similar to that recommcndi*d on 
|Nige 1>77, but the pt'tty cash IxKik differs from 
that shown on pug«' 403 in that the analysis 
figures are not |Mwte<l to the letlger direct, but 
thnnigh the cash Isiok. v^hereas the (‘oiumnar 
totals of our tabular }rctty cash lHK>k are jMisted 
dlKH’t. 

'Flien* is. ho\M»ver, nothing to prevent the 
|»efty cashier, with his chiers {XTmission, 
making the |KTi<Kiic analyst's in the {M’tty (‘ash 
lHH>k itself, thus enabling the ledger ke<*per t<» 
use it as a Inxik of original entr\‘ fr<»m which 
the hxlger postings could 1 m» made. If this 
w<*n* done, the* cashier would merely enter in 
the cash IxKtk the amounts of the jx'tty cash 
( heques, against which n*ferenc(*s to the }»etfy 
cash lKM>k would be insc'rtftl in the folio (olumn. 
'Die inquiixT, on turning to the pla<*es in the 
pt'tty cash Ijcok'* which had l)ef*n pointini out 
in the cash book, would find that the amounts 
entered in total in the latter had la'cn dealt 
with in detail in the former. But the initial 
£10 would be posted to the ledger direct. 

'The petty cashier might go even further than 
this by approximating the form of his cash 
register to that of the tabular petty cash book 
through the addition of analysis columns. By 
this means the labour of the monthly dissections 
of expenditure would be reduced and simplified. 

The ''cash’" columns in the cash book 
illustrated on page 1969 are indicative of a 
method of stating cash transactions which has 
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already been dealt with. A variation of the 
method mav be obtained by prt'ssing these 
“ cash ” columns into the service of petty cash. 
This is done by those who deny the utility of a 
Hf'parate liook for petty cash*. Instead of a 
single amount for £1 lls. *id. appi'aring in the 
“ cash ” column as trade expi'iist's for the week 
cnde<l August 6lh, particulars of the items 
making up that amount would Ik* iiiterspc^rstKi 
among the narratives of other payments, the 
amounts themiM'lves Ix'iiig enl(‘rt»d in the 
'* cash *’ column. 'Hie scheme has at least this 
advantage over the plan of keeping a m<*moran- 
diim l>ook for pc'tly paymontH— namely, that by 
aUilishing this book it also destroys the unn^nl 
distinction lH‘twtH*n cash and ix'lty cash, and 
enables a U'tter control over the cash in hand 
to be maintaintxl. 

Some Disadvantages of the Scheme. 

The obvious disadvnntagt* of the scheme is that 
it involves the individual posting of a large 
niimU'r of small amounts which in other cir- 
cumstances wciuld Ik* summarised, only the 
sub- totals obtained tberc'by Is'ing iKMitiHl to 
the lc*dger. The difficulty might Ik* fatrlly 
«»vf*rconit* by rc'scrving an extra c'olutnn on the* 
credit side of the cash lHx>k for |M*tty jiaymcnts 
which could U* totall(*d and disscH'tcd at con- 
venient int<*rval8, and the resultant figures 
carrie<l into the “ cash " column, from whence 
they could Ije posit'd to tin* ledger. 

NVe may notice an alternative method to ilu* 
imprest system of managing fH'tty cash trans- 
actions, where mont*ys from outside sources 
are bankt*d punctually, and without any 
d(*du(*tion. This consists in kt*c*ping a separate 
|M*tty or office cash liook rult*d with debit and 
credit t'olumns, whtTtMn all rect'ipts of money 
from th<‘ bank and all payments except those 
madt* by cheque tirv duly rt*eorded. There is 
no floating lialancc* in this case, but amounts 
of £5 are drawn from the bank as often as they 
are wantcxl, and addf*d to the* cash lialanec. 
Kxcept that in many casers there an* no analysis 
(’ohimiiH in the fs’tty c'ash liook, this system 
is identical with that which now‘ falls to Ih^ 
d»*H<'rilied. 

A (‘areful ccinijNirison of the various modi's 
of handling and m'ording cash and petty cash 
should lead us to give our verdict in favour 
of the analysis, or talnilar (letty (‘ash lK)ok 
already mentioned. If we sulwcnbc* to the 
sc'ientiHc truth that progress is always from 
complexity to simplieity, then wc* shall agree- 
that the high(*Ht, lax^ausc? the simplest, form of 
petty cash book which has cx>nie within our 
Knowledges is the one shown on page 403. To 
it, and also to the bank cash liook on page 779* 
the student is now' asked to refer. 

The Tabular Pet^ Cash Book. In 
pursuance of the policy of having every 
account in the lefiger, an account for petty 
cash has been opened on folio 25 of Messrs. 
Sevan A Kirk's gemeral ledger. The first 
item on the debit side is the balance of 10s. 
as at September 1st, lOai, and the amounts 
drawn from bank during the month, as ascer- 
tained from the bank cash book, follow in 
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chroootogicAl order. The raenlt dioiild be a 
lotAl debit of £90 lOe., cofrespondiiig with the 
toUl of the “ received ” column in the petty cash 
book. On the credit side, the total expenditure 
for the month, as asc;ertained from the petty 
i’Rsh book, has been posted in one sum — vts., 
£89 13s. Id. The account has been balanced 
off, and the balance of 16s. Id., which agrees 
with that shown in the petty cash book, brought 
down to the Octolwr account. 

The petty cash ac^count in the ledger is nothing 
more than an epitome of the petty cash liook, 
and might, therefore, be dispc'nHcd with liut that 
it afford a check ufion the amounts shoun in the 
•* received ” column of the petty cash IxKik, and 
is useful for other nuis<mh. Hearing in mind 
what was said as to the bank balance and the 
Clash in hand constituting two {Kirtions of <mv 
fund, we hcms clearly whv the transfer of money 
frc»m bank to fK*tty cash lias the effect of debiting 
|H*ttycash accciunt and cTcnliting laink account, 
and noiiiing further nef*d U* said c'onocming 
such transfers. 

Treatment of Peymente from Petty 

Caeh. With regard to payments from iietty 
cosh, we notic'e that these*, after lieing entertnl 
in th(^ “p'lid” column, have Ixvn unalyHcnl 
undcT various hc*ads. It should lx* ixiinted out 
that unanimity among husinf*sK men in thc^ 
matter of the pirticulur accounts to which 
items of exjx’tise should Iw apportioned cannot 
Ix^ cxpcH^t^Hl, and d<M*s not exist. But there are 
some niles whic'h an> of general application, and 
should Ix^ adhered to. 

An example of what is meant tsTurs in Messrs. 
Bevan & Kirk’s |H^tty cash lxH)k. lender 
date of Sept. *i7tli, we have the item *' Advortijx*- 
luent for salesman, .'is.” It would be wrong, 
but the mistake is often made, to tivat an 
item of this kind as a debit to Advertising 
aecount, IxH'ause that account is opemed for the 
spiHMhe pi»r|x>w' of showing the ex(xuiditure 
incurred in making know*n tlie firm's businc.^-s 
to the utmost |H>ssible extent. What bearing 
has the advertising for a salesman or clerk upon 
the in<*n*as«» of husiness exjxH’UHi to ffow from 
a well-ordered advertising cam|mign ? 

Tbe Ledger Poetinge. We shall numlter 
the money columns to the right of the “ paid ** 
column in the iteity cosh Uxik 1. 2, 3, 4, 5, 6 
respectively. It having benm show'n that tho 
cross-costing of the totals of all Uiese columns 
is etjuivabnt to the total amount expended, 
noUiing now* remains exc*eut to note the ledger 
postings. Jones k Co., \\*m. Smith, and the 
Berlin Manufacturing Company are manu- 
facturers for whom Bevan 4t Kiric act as agents. 
Out -of -pocket expenses paid from potty cash, 
and eUargciable fo all or any of them, are shown 
in columns 1, ^ 3, and ^ins must In* taktm 
to sec that items are placea in the right columns. 
The s|xx«ial vice of the columnar system of 
bookkeeping is the risk of items getting into the 


wrong columns. The refmnces at the foot o£ 
columns 1, 2, and 3 inform us that 7s. 2d. has 
bemi posted to the debit of Jones k Co-’s 
account in the general ledger (G.L. 51 ), 10s. 2d. 
has gone to the debit of Smith s account (G.L. 53), 
and 3s. 4d. to the debit of Berlin Manufacturing 
Company's account on G.L. 55. 

Thp total of column No. 4 has been posted 
to the debit of Itode Expenses account, and we 
shall not be slow* to admit the utility of the 
tabular method when we reflect that if all the 
items had been posted singly they would probably 
have occupied from forty to fifty lines in the 
ledger, while, if the petty cash had been sum- 
marised, the grouping of all the items would 
yet have prov^ a troublesome task. 

Pontnge Column. Column No. 5 is 
reserved for stamps. By this means a check 
upon tbe postboy is established, as w'ill be seen. 
The monthly total of the postages column 
apjm^ars as a debit on Postages account (G.L. 21* ). 

The last column is beaded “ Sundries." and 
contains all the items which do not lx*long ,to 
any of the other columns. These are postetl, 
not in total but in detail, and therefore a special 
folio colunm is provided to admit of the insertion 
of ledger nffenmees. 

We may refer to Transaeiion (h) in the 
Hynofwis for the sake of computing our remarks 
on lk*van & Kirk’s postage lx>ok. 

“ St*pt. 26, stamps purcluiscd, os." 

Tlic jWKtagc lxM>k kept by Bevan & Kirk's 
junior clerk is a miniature of the firm'.s petty 
cash book, and the rules laid down for the latttT 
will apply equally as well to the former. The 
Postage aecount in the General ledger already 
stands debitt'd with £2, and, assuming the stock 
of stamps to have run out on Aug. Jlst, this 
amount would represent the total debit for 
September eorres|Kinding with the total of the 
“ rcH'eivtxi " column in the postage lx>ok. On the 
credit side, post the total exptmditure for the 
month OB ascertained from Uie pctstage Itook. 
say £1 198., Imlancc the account, and bring 
down the balance of Is., wdiich should agree witli 
that shown in tbe postage lx>ok brought down 
to the Octolxsr account. 

** Receiwed ** Column . of Pootnge 
Rook. The entries in the “ received " column of 
the postage bcx)k represent transfers from petty 
cash to postages, and may Ix' checked at any time 
by comparison with the Postage column in the 
petty cash book. Sucli transfers have the effec*t 
of crcxliting Petty Cosh account and debiting 
Stamps or Postages account. 

The ‘*paid" column of the postage Ixxik is 
analysed under the headings Jones k Co., 
Wm! Smith, Berlin Manufacturing Company, 
Office, Sundries. 

The procedure as to cross-casting the monthly 
totals and poeting them to their respective 
accounts in the le^^r is precisely the same as 
that described lor Bevan k " Kirk's petty 
cash book. 


ConUnued 
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MAKING A PRINCESS GOWN 

The Fastensns:*. Booing and Linings. The Sleeves 
and Collar. Trimmings. Lapping Seams. Strappings I lAiuittiytH 

I fnuit p SMS 


By Mrs. W. H. SMITH and AZELINE LEWIS 


'THE front can either lie made to button or 
* have an edge to etlgc fasteuin^;. If the 
former, the inlay inimt Ik* cut ai^ay to uithin 
] in. on the buttonhole side, and J in. on the 
left side for the buttonstand. For the working 
t)f buttonholes see the instructions given in 
bikV'*' tailoring. 

If an edge to edge fastening, tlu* inlay must Ik* 
cut away on l)oth sides to within J in. 'Phe 
edges must lie turned in J in., and w‘rged to 
the canvas only, very thickly, then stitched 
by machine quite close to the edge. 'Hie h(K>ks 
and eyes must In* sewn on alt<*rnatclv on both 
sides, not less than ^ in. apart, ’hie hcMiks 
should Ik* in. in fiiun the edge and the eyea 
,V in. out from t‘dgc, 'Ho'y must Ik* sewn on 
strongly with tine thread. Well secure the 
o)M‘ning. 

We assume the fore jiarts to In* prepared 
in previous lesson - it must U* reinemUTed 
that we are giving ixciptions only. 

Baste all the }»arts togi ther ex<*ept the fronts. 
H<* careful to keep waist lim* to waist line and 
not(‘h to notch in every instance ; if this is 
not df»ne the back is lia^ile to Ik* [lasm'd up or 
down in the making, thereby destr<iying the 


ludance and giving a lot of unnecessary trouble 
to put right. 

The right half must Ik* basted from bottom 
to top, and the left from top to Inittom — i.f., 
the eurveii parts must ahvays Iw underneath. 
This also applies to the maeliining. Ikiste the 
seams thi<‘kly. as on this largely depends the 
succesa of the garment. 

The 8t*ams after lK‘ing stitched must Ik* irtmUn.! 
in tin* same manner as the ladies* tight-fitting 
jacket. 

Boning. But tin* whalebone in cold water 
to soak while the seams are In'ing prejiared 
with the casings. Pn‘pare ten or tw'clve strips 
of (*anvas on tin* bias. 1 in. wide and about 

in. long. Haste a strip on each Hcam. lM*ginning 
‘JJ in. Iwlow bust line, and k(*t*ping it wi*il easc»d 
at the waist ; secure to the I'dges of seams. 
Now cut the linen through from corner to comer 
to obtain the bins ; cut ten <ir twelvi* strips 
1 J in. wide and about Sj in. long, and fold each 
tbnnigh the c'cntre. 'riu*y will now be J in. wide. 

Ik'gin with the bai’k ; place one of the strips 
i in. on either side of the centre of Hi*ain and 
baste, k(*<‘ping it easy above and 1h»1ow waist, 
and so on with each strip. 
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The linen moiit be half bnck-etitcbed to the 
canvaii cm Imth eidee, Waving sufficient room 



left frw I in. at the top and \ in. at the bottom, 
and the latter stitchcHi to prevent the lame 
(Miming out. 

When the iMitie is suffi(uent)y pliable, pierce 
hoWs 1 in. from the top of eac'h piiM^e anci | in. 
from the Iwittoni. 'Phey should 
tie j in. longer than casing. ^ 

'File ends must Ih' fiarc^d round £ 
or they will cut through the 
garmcmt. 

Now take a piece of the bone, 
and tiend it with the thumb and 
finger to make it curve well in 
the hollow of waist. Place it 
in the (Mtsing, pushing it down 
well through the fulness at 
the w'aist, and securing it to 
th<* rasing top and ixittoiu 
through the |H*rf orations, and 
again 2 in. aimvt* the waist 
line. Sew up the top of rasing, 
and tnuit all the seams in the 
same way. 

The Darta. The darts 
must Im' prepared in the saiiu' 
manner. Init the ('asing must 
Ih' left frcM' 1) in. lielow the 
top of dart and well <*a«(Mj in 
the hollow of the W'aist. 

Ins(*rt the Inme and secure 
the top. Both darts an> so 
tn'ated. The fnmts also will 72. nR.wriNu 
requin' Imning forcnlge to edge revkrh 
fastenings. 

Now baste the forearm to side ; stitch the 
seam, o|s*n. and press ; insert the easing and 
I Mine as desenb<H) for the other seams. 

l*la(H> a little wadding in the front of armhole, 
the shajie of a dress presc»rver [0®. page 2059) ; 
it must lie thinned awny at the ed|^' from end 
to end. (^lose the shoulder as in previous 
l(Mui(m. then stiteh up front an far as scat line; 
pn'ss and finish as before. 

We are now n^ady for the can\Mis for the bottom 
of nib(\ 'This must be rut the same shape as 
the gortw, and not less than 4 in. deep. Elach 
piece must he liasUxl to its corresponding 
gore and w*(>ll seimred to each seam. 

It can tie stitched vrilb as many rows of 
stitching as preferred, beginning } in. below the 
top of canvas. The stitoning adds to the lieauty 
of the robe, providing the rows are kept even. 
Turn the bottom up and serge to the canvas. 

Place a damp cloth over and shrink out all 
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the fulness with a hot iron, lifting the bottom 
occasionally to let the steam escape. 

Having done this, we are ready for the lining. 

The Lifiliif, Place waist line of lining to 
waist line of robe, and secure to each seam. Be 
sure and put it in easy " in length and width. 
Baste the lining to the front under the hooks, 
keeping it quite easy at that part. 

Now liaste the lining to the top of inlay at the 
bottom of robe, and feu. 

A wrap about 1| in. w ide should he secured 
to the left side from the neck to opening ; it 
must lie secured here and there to keep in 
position, and must Ix^ pressed and mode neat 
iiebire putting on. 

For the sleeve, the r<*ader should refer to th<^ 
instructions given on page ‘iOrib. If preferred, 
it may lie cut off to the elbow' and have a 
gauntlet. In this case, a little more fulness 
w'ill lie rt^quired at the cIIkiw', to be eased in 
(r and rf. 71]. 

The Collar. Tlie collar should be of .stilT 
collar canvas. F'or the pattern, see diagram 70. 

It is advisable to plac'c the canvas betw't»en 
two pieces of thin lining and stiteh it all round 
and through the centre. Allow 4 in. turnings on 
t he f loth ; haste to the collar and serge the edges 
thickly to the lining ; mitre the corners to make 
them thin, and either stretch or 
nick eurvt*d part as from B to K ; 
remove the hc,st ing and press. 

Sew' on tw'o hiKiks and eyes to 
match the front. 

AttM'h the collar to the centre of 
hat'k, and the ends even w'ith the 
fronts. Baste to the neck from 
the inside, holding it well ov«‘r 
the hand. The hollow of the mvk 
should he stretched a little. 

It is advisable to sew the collar 
on by hand, and line either with a 
piece of the same lining as robe, or 
with silk. St»eure two hangers at 
the hack of armholes, as at I V 
Tills completes the making of 
the plain robe, hut it can lie dealt 
w'itli in many wavs, and eon- 
vertf<i into various garments — 
from a dressing to an evening 
gown, as the folTow'ing will show'. 

Diagram 71 presentM some gowns for day 
and evening w'ear. evolved from the preceding 





74. D&afTlNO GAUNTLXT 

gown of the drafting, fastening at the side, with 
only graduated strapping on the side-seams of 
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bodice a(« trimming. If thit* style is pre. 
fenrd, the centre front must be pUi'ed to the 
fold, and an inlay left on the left fore part 
from M** to the bottom. To do this, it aillbe best 
to cut the left fore part through the dart and 
the side nearest armhole separately, so that the 
inlay ran be left on in the cutting. 

The fastening should have a strapping to hide 
it, and the right dart must, of course, be strap|)ed 
to match. 

h shows the same gox^*n, with the addition of 
revers of velvet, edged with silk or gold cord and 
lace, and a pointful velvet vest -piece at neck and 
aaist, also edged to match. 

The sleeves have gauntlet cuffs to com'spond, 
whilst the edge of the skirt is trimmed with a 
band of velvet, with dwp Vandyke lace or 
passementerie above this, with the points t lim- 
ing upwards. The making of the gown follows 
the direetions already given, the pointt^ vest- 
pieees l>eing added before tinishing the fronts. 
The making of euffs and revers w ill Im‘ considered! 
later. 

.Another pretty and very favourite style is the 
corselet skirt, which is also cvolvi^d from our 
drafting. In this ease, all that is reipiired is to 
< ut the top to the bust line, or lu'cording io the 
height required, and then eiirve this as taste an<l 
fashion may dictate. Our diagram (c) givers a 
suggestion for such a gown to he worn over a 
hlonm», with straps extending over the shoulders, 
edged with sjjotted velvet trimming, which also 
edges the thiw shapcHl tucks at the foot part 
of skirt. The making of shafx'd tneks has htM*n 
described in Dressmaking. They are cut to the 
sha|)e of the skirt and tinliiUKl. the edge being 
turned up on the right side and iicatemHl 
with the trimming. The fastening in this 
iinslel is at the hack, hut the making is 
cxiictly the same as for the front fastenings 

Tlic same 

model a}>- 
pears in d 
• *f the dia- 
gram, worn 
w'ith a smart 
little bolero 
for out - of - 
dfsir wear. 

The ^lee\es 
in both 

mo<lf‘ls ai*e tL * 

totheellmw, 'i ^ t! 

hill we think 

the student 

will hardly 

r«‘qiiire to l>e 

told that the 

sleeve of our 

drafting [W] 

will do for 

this, and may 

be rut any 

length de- 

sired. 76. sEAiis beady pob sTixcnnsG 

On the left, 

f gives a handsome model of the fjrandt dame 
order. whk*h » for evening wear, evolved from 
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our drafting. This is cut to the nMiuisite neek 
depth, either with or without shoulder strap*. 

- and in earru^ 

out in velvet 
^ of the ehifftm 

or ordinary 
make, a 1 • 
though satin 
or hi'*H‘(uie, 
or even tlie 
finest |iann<« 
cloth, a r i* 
equally suit- 
ahh‘. It is 
triinnu'd ai 
the ms k witli 
h a n (1 s o lu 
pointed laie 
and a fold ol 
tulle. 

The skii! 
is longiM* than 
the others, 
hut the man- 
ner of ob- 
taining this 
should pre- 
sent no difti- 
eulty to thosr \\lu> have followed this course, 
as well as that of the I>ri*sHmaking, whilst the 
remarks there given lis t*> the pressing of velvet 
should Im‘ followed in the* making of this gown, 
the vt‘ry great <‘Ht cart* being niHU'SHary. 

If satin, hroeade, or pile goods Im' usi'd, 
shrinking is not possible. The fiisteniiig may Ihi 
accomplished at either hack or front, by means of 
edge to odg<‘ fastemings or (eyelet -holes and lacing, 
as pref<»rred. 'J’his last dress, whilst not, |M*r- 
haps, tailor-made in the striet Hense of the word, 
is inehuled here heeausii the making of «ueh a 
robe in its very simplieity of out lire demuiuls 
thf»se qualities of cut and aeeurac'V, as w«dl as 
ptTfeetion of tit and make, which distinguish the 
l»est tailor work. 

Having studied the making of the plain gar- 
ment, we iiiiist now turn our attention to the 
various ways by which it can la* ailomed — by 
means of revers, riiffs, strapping, etc. We will, 
therefori-. first consider the revers which trim 
the iKKliee <»f the Princess Rol>c of 6, in 71. 

Drafting. A piece of pa^sT IH in. by 6 in. 
will lx? required. 

Square lines at right angles J in. from top and 
A in. from edge. 

.A to B, ,*1J in. ; A to ('. the length required — in 
this eaw^ IS in. ; C to D, 1 in. (’onneet B 
to D, and A to C. 

.A to E, } in. ('onn<*et E to B. Round the 
comers as in the sketeh. or leave them jjointed 
if preferred, as this is a mere question of taste. 
Cut the pattern round the outline [72]. 

Materials Required. J yd. of velvet, 
i yd. very fine vest canvas, J yd. m,ull muslin. 
This will feave sufficient for the gauntk?ts. 

Cut the canvas on the bias, allow | in. from 
B to D for turnings. ( *ut two pieetfs of muslin for 
each rever, the same size as canvas ; this not 
only prevents the edg#*s cutting through, but 
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give* B fulncHB or finished appesranoe to tho 
revoni when in poaition. 

I^a(;e the canvaa between the muslin and baste 
together round the edges. Now place a narrow 
Milk stay along the fold of rever as from B to D, 
taking care not to stretch the fold. A narrow 
ribbon, J in. wide, malces a good stay [78]. Fold 
tho velvet and cut both re vers together, to 
ensure their being the right shade [see page 864]. 

Place tho front of rover to the fold ; allow | in. 
turning round the outer edge. Baste the rever 
slightly with a fine noodle and silk, to kwp in 
position, keeping tho velvet easy. Turn in the 
outer edges jmd herringbone to the muslin ; 
ov(*r-sow the raw edges. Face the revor with 
silk and trim os desired ; it is then ready to be 
sown on. Baste to the bodifie I in. from the fold. 
[For position see 6, 71.] When arranged to satiS' 
faction, secure to the l)odice. 

^ Gauntlet for Princeaa Robe. For the 
drafting, n piece of paper 8 in. by 
5 in. will Imj required [74]. 

Elbow meoHuroment, 12 in. Work- 
ing scale, half elbow, 6 in. lk*gia 
the drafting os for rever. A to B, 

!1J in., or a(q>th required. A to (', 
width of ellK)W, i>luH 1 in. (7 in.) ; 

(’ to I), 2 in. ; curve fnmi 1) to B. 

A to E. ( in. ; C to F, ) in. ; 

( onnect K to B and F to D. The 
broken lines show the turnings, 
which must Ik' cut as shown, to 
im^vent contraction when put on. 

The gauntlets art^ made in exai'tly 
tho same w-ay os the rover, but the 
l>uttoms of the hKm'vcs must Ih' 
tinished <ifT lH*fore they Hr«» put on. 

Thinness and noainess are most 
essential points to observe in 
making gauntlets and revers. 

The o(»llar of the Ixiiero in d. and 
the cuff in b of tho same diagram, 
arc but variations of this drafting, 
whieh tlu* stiichuit should lie able 
to managt\ as well ns all other 
whilst tho making will 
follow tho dinH'tions aln^ady given. 

Lapping. We shall now' eoiwidor a nu'tluHl 
of finishing m^ams w hieh is known os lapping." 
whieh, if well dune, looks very smart and 
eifectivo. 

If the lapiSHi seams are to have onlv one row 
of stitching on tho right side— which is quite 
sufheirnt for a short jacket—} in. must Is* left 
ovpr and abox’c tho thread-marks. If two rows 
are required, fn>m | to } in. will be necessary. 

Baste the ta^ains together, holding the work 
owr tho knee ; stitch and press, as in previous 
lessons. It is important that the part left for 
the lap alio\’e and below the waist should )>e 
St niched. Cut the turnings away to within } in. 
of the stitching on tlie right-hand side of A, B. 
and C, and on the left of D and £ [78]. 

Turn tlu« garment over, right side uppermost ; 
baste the centre back seam, working the edge 
slightly over the seam with finger and thumb ; 
then baste again the width of lap. 


77. sTRArriNt* tacked 

IN PL-\rE 
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Each team mutt be basted in the game wmy« 
the left side as at F and G, the aide aa at 
H, I, and J — i.e., wdtb the aeama iaeing towraxda 
the fronta. Fif. 76 idiows the aeama basted 
ready for atitohing. The ahcmlders must also be 
treated in the same manner. It should be 
remembered that the stitchuig must be done 
veiy evenly if it is to be a aucoeaa. 

After the i^ms have been stitched, remove 
the basting and well press on the wrong side, as 
the success of the lapping depends largely on 
the pressing. 

An imTOFtant item to deal with is the sleeve- 
head. We have to be very careful at this point, 
so that the continuous run, or course, of the 
armhole shall, when the garment is finished, 
be unimpaired. The shoulder seams must lap 
towards the back. 

Another effective way of finishing the seams 
is to stitch them on either side ^ in. from the 
^ seam after, of course, they are 
opened and prested. 

If the cloth is thick and of a firm, 
close make, such as box-cloth, the 
scams are usually lapped raw-edged. 
In this case, the preliminary stiteb- 
iug together of tho scams is 
omitted, the edges being plac*(^d 
one over the other and stitched 
together at each edge of the outline. 

This method, however, requires 
the grcat<^Ht care and accuracy in 
cutting and measuring, the former 
hiding done with largc^and very sharp 
scissors. As a wrong snip may 
t(»tally ruin the garment, a ci»at 
with such In p|M‘d seams should not lx* 
atti’inpted till the learner has shown 
herself ea|>able of making a |xt- 
fectly- fit ting one with plain seams. 

Strapping. A very' pretty way 
of trimming a dress is to strap the 
seams. The straps ore made in this 
way. They should U* cut quite 
evenly, as wide again as they are to 
lie wiien finished. 'Die iHiges must 
be serged together lightly, holding the strap over 
the knee, and supporting it with the finger and 
thumb of the left hand. It is important to do this 
as directed, as, if the cotton is pulled tight, the 
mark of the serging will show ail down the strap. 

\Niien the ecqies are finished, the strapping 
must l)e pressed Sat with the serging in the centre. 
Xow’ liaste the strapping with the centre to the 
seam, holding the garment over the knee while so 
doing. Tliis will keep the strapping long and pre- 
vent it contracting [77]. Stitch both sides of the 
strap } in. from the edge, and baste in position, 
then secure it to the aress on the wrong side. 

Strappings from 3 t^ 1 when fmished 

make a very nice trimming for skirts, p^ieularly 
if they are put on to form a design. For a dress, 
they are generally made from 1} to 2 in. in width, 
an<{ sometimes look w'ell if piped with a contrast- 
ing colour. They can be made broader still lor 
tin* fronts of a jacket, and have several rows of 
stitching, or may be varied in many ways. 
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DIRDS are vertebrataft yxiih hot blood 
(103® F., while mammals are 98® F.), and by 
the poseesMon of leathers, and the alteration of 
their fore-limbs into wings, are clearly marked off 
from all other animals which now exist, though 
they resemble reptiles in many wa 3 rs, and are 
undoubtedly derived from the same ancestral 
stock. The digits of the hand have been re- 
duced to three, by loss of the fourth and 
little fingers, and there are never more than four 
toes in the foot, the little toe being always 
absent. No existing bird possesses teeth, 
though these were present in some very ancient 
extinct foi ms. 

'Phere are some 10,000 living species (as against 
under 3,000 mammals), w'hich fall into two sub- 
classes —flying birds {Carinatcf) and running 
birds {Raiitce). 

Flying Birds. The flying birds include 
the vast majority of forms, and it is a difficult 
task to subdivide them into smaller groups, 
for the differences betw^een them are often 
comparatively trivial, and it is impossible to draw 
the sharp boundary lines which we have seen 
to exist in mammals. The older naturalists 
relied solely upon structure as obviously related 
to habits, and spoke of swimming, climbing, 
wading. s(*ratching, perching birds. eU\; but 
this method of classification is now considerably 
tn(KliHed, for it brings together mjme sjKM'ies 
which only resemble one another in a very 
superficial way, and separates others that are 
nearly related. There is a very large nuinljcr 
of families grouped into orders, and it w’ill 
here only be possible to give a very brief review 
of some of the more important of them. 

Order 1. Perchinf Birds 

{Pas^teres) 

The large order of pc*rching l)irds, which is 
admittedly the highest, includes morf‘ than half 
(some 5.500) of the knoan spwies, and the bulk 
of British “ small birds *’ are refeiT<*d to it. 
The four-toed foot is adapted to perching — i.e., 
firmly grasping boughs and the like, in accordance 
with which the biwrkw'ardly- directed great toe 
bears a comparatively large claw and possesses 
unusual pow’ers of free movement. Ibis type 
of foot m^ be conveniently studied in a tame 
canary. Ine young are helpless, almost nakt<d, 
nestlings, which require assiduous care on the 
part of their parents. 

The “ song birds *’ (Osemes), with some of 
thw close alliee not specially remarkable for 
vocal powers, head the long list of perchers. 
It is mteresting to note that the '' song box ** 
(syriiur), which is the source of meloay, does 
n^ correspond to the voice box (lorynor) of 
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mammals, for it is situated at the place where 
the windpipe forks into a branch for each lung, 
while the latter is the modified top of the same. 

Finches and buntings (FringiUidtr) are small 
birds with a strong conical beak, well able to 
deal with seeds or w’ith a mixed diet. The 
following are familiar British forms : Goldflnoh 
{Carduelia elegana) {270], chaffinch {Frii^Ua 
cag!eba), bullflnoh {Pgrrhula fHwptra)* linnet 
{Linoia rannainna), yellowhammcr {Kmhfriza 
cUroneUa), and house sparrow {Paaaer d^mrMinta), 
In the common crossbill (lAtria run^'roaira) 
the upper and low'cr halves of the lx‘ak cross each 
other in scissor-like fashion, an arrangement 
which fac'ilitates the extrat'tion of stwds from 
the cone'» of pine, fir, larch, etc. The wild 
canary (Serintta cananua), native to Madeira, 
the Axores, and the (’anary Islands, is of oom- 
}>aratively sober plumage, and very unlike the 
numerous breeds which have been produced 
by domestication and artificial selection. 

The American starlings {Icttridtr) possess 
longer and narrower b4*6^ than the finches, 
and are interesting biH^ause thev include the 
cow-birds ( MMtrua), w>me of which, like cui^koos, 
deposit their eggs in the nests of more industrious 
songsters. One South American sp<*cies (J/. 
rufarillaria) takes advantage in this way of an 
allied spix!ies {M, InuHua), which constructs a 
nest in th<^ ortluxlox fashion. 

Weaver birds (PUtcnda-)^ most of which are 
African, though the family ranges eiist to Austra- 
lia, are remarkable for the way in which they 
weave stalks and fibres into ruunderl nests with 
tubular entrances. The most familiar formmxm in 
caiAivity is the Java sparrow [Mvnia oryziwrra). 

The crtiepc^rs (Ctrthiid^f) are represimted in 
this country by the active little Irw-creefier 
{Verthia familiaria), whub may ofton l>e seen 
making its way up mossy walls and trex? trunks, 
searching for instict-food with its slender cur>'ed 
beak, and using its stiff tail feathers as a means 
of support. 

The beautiful little sun-birds {N eclariniidfa), 
which range through the hotter parts of the Old 
World, are often mistaken for bumming Vitrds, 
owing to their brilliant metallic plumage and 
long, slender beaks. They render valuable 
service to many plants by transferring pollen 
from flower to flf>wer. 

The starlings (Stumida;) are chiefly to lie found 
in Africa and India, but are represented in most 
partii of the Old World, and the common 
starling {Stumua vulgaris) is familiar in this 
country. It b even to be seen so far north as 
Greenland. The long, pointed beak deals writh 
animal food, but some species also eat fruit and 
seeds. In Africa, the ox -pecker {Bupkaga) 
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devotes its attentUm to Uie tidks iHikli infest 
cattle and other mammals. 

The stoui-biUed crows and allied forms 
(CortidcB) are represented in almost all parts of 
the globe, and their food is of misceuaneous 
character. The best-known Britiid) species are 
the raven {Corws ctrrax\ carrion crow (C. 
roronc), rook (C. frugilegus), jackdaw {C. mo* 
luduia), mag(»ie {Pir4t ruMka)^ and jay {Oarrtdus 
glandariiui). 

The birdM of paradise {Paradiseidtr) of the 
Australian r<*gi(m. diwpite their beautiful plumage 
(271) an* clcmt*ly related U» the crows. Groupd 
with them are the more sober- pluiUaged bower 
birds, sfimc of which are famous for the way in 
which they <!onstniet “ Ixjwers ” for purpom^s of 



The pretty little insectivorous tits {Paridee) 
an* almost cosmopolitan, and haunt trees in 
sc^arch of their food. The blue tit (Parus 
i'mrulfMM) [278] is, jrierhaps, the prettiest of our 
native H|s*ciisi. Tne horded tit or reedling 
(Panurua hiarmirua) is now placed In a family of 
its own {Panuridif). 

Xut-hab'hes (SUtidcr), repn^nted in Britain 
hy the common luit hatcrh (SUta r<raia), resemble 
tits in habit, but an* of somewhat larger size. 

ShrikitH {Ijiniid(F) have strong bills, often 
strongly )Ks»kcd In relation to their carnivorous 
<lict. Our commonest sjHH‘M»s is the rcnl- 
backed shrike or “ butener binl {Laniua 
rallurin). The latter nniiu* has n'ference to 
tile curious practice of im|Niling all sorts of small 
crest un‘H in the neighlK)urh<sKl of the n<^t, to 
serve as a ** larder.” 

Swallows and martins {HirMndinid4r) are t<i be 
found practically all over the world, and furnish 
the most obvious British example of migratory 
s|>ocies. Tlieir markfd powers of rapid flight, 
enabling them to eatch inwH'ts on the w'ing. 
an* asscK'iaUHl with long, ]Kiiiited wings, and a 
well-devclo|M*d tail, often dwply forkt*d. Tlie 
short, broad beak <*an lie ojx'ned very widely 
to receive the inse(*t victims. The feet an* 
small and fiM'ble. There are three Brit ish species, 
tho swallow {Hirundo ruaiiai)^ with riHldish 
throat and d<*«*ply -forked gn*enish toil, the white- 
thnmted martin {ChfUdun iirbtcu), and the iiand- 
martin {CtdiU riparia) which nesU in sandbanks. 

Tlie wrens (TnigMgtidfr), though very widely 
distrilmtcHl, arc most characteristic of the hotter 
parts of America. Our little native wTeii 
{Trogfodyira parvutua), wriUi its short, upturned 
tail, IS often to Ik* seen in hedges, using its slender 
pointed bill for the capture of insects and other 
small creatures, w*heii these are to be bad. 
In winter it largel^V ft*eds on fruits and 8e<*ds. 
A slightly larger kind of WTcn is limited to the 
island ol St. KUda, and regarded by some 
as a distinct speinos (T. hirittunay 

The water-ousels (Ciaciidw), whioh look 
something like stoutly-built w-rens, frequent 
rapid upland streams,* in which they dive for 
insects and small moQuscs. Our native dipper 
(Cindtis oquaikua) belongs to the family. 

The Umishes, warblers, and mocking-birds 
(Tnrdsdw) make up a cosmopolitan fiunily, 
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taehiduig many famiUsr fonns, some ol whioii 
are notM songsters. Amoi^ Britash speoies 
are following : Song-thrusb {Twdua tnutieua), 
blackbird (T, merulay wheat-ear {Saxkola 
osnamikey robin (Eriihaeua titbeculay nightingafo 
{IknUiaa Inadnia), garden warbler {Sjfivia 
hortenaia), golden-crcst^ wren {Regtdus criakUuay 
our ama^t native bird, and hed^-sparrerw 
(AeeeiUor modtdaria). The mocking-bir^ are 
American forms. 

Wagtails and pipits {MoiaciUidet) are among 
out best-gnown small birds. The former are 
typically Old World forms, distinguished by 
the jerky w'sy in which they move their long 
tails up and down. Our commemest species 
is the water-wagtail (MolaciUa luguhriay but 
the yellow w'agtail {M. rati) is locally abundant. 
The shorter-tailed pipits are practically cos- 
mopolitan, and are representea in Britain by 
a number of species, of which the meadow pipit 
{AfUhw pratenaia) is typical. 

Larks {Alaudidir) arc mostly Old World 
forms, generally distinguished by the long 
straight claw of the great toe. The only species 
whicn nest in this country' are the skylark 
{Alauda an^enaia) and woodlark {LuUula 
arlMtrea). 

There arc many other families of perchers, 
arranged in three groups, but as none arc 
represented in Britain mention of them will be 
omitted hen\ though allusion may be made to 
some of them in the H(*quel. 

Order 2. Woodpecker^liKe Birds 

( Pkaritt) 

Here are included a large numlxT of short - 
leggtnl birds, wrhieh mostly dwell in trt*<*K, and 
commonly make their nests in holes. As in 
p.*rchers, the young ar<* helplt»ss nestlings. 

WotKljieekers {Pkidet) (.284), os reprewnted 
by the most typical meral»erH of the family, 
possess elimbing-fi*ct. in which tho fourth as 
well as the first toe is directed backward. The 
stiff tail-feathers also serve as a support. The 
powerful beak is w*ell suit4*d for brewing open 
rotten wood in search of insects and their larva?, 
while the wormlike tongue is capable of an 
extraordinary degree of protrusion. Covered 
with glutinous saliva, it easily secures the prey, 
aided by its hard barbed lip. The commonest 
British species is the green woodpecker {Oecin%ia 
viridia). 

The brilliantly coloured toucans {Rhamphaa- 
iidas) of South America are distinguished by 
the possession of an enormous beak, matly 
flattened from side to side. In the wild state 
they are supposed to live chiefly on fruits and 
sce^. 

Barbets and honey-guides (^Vipi/otiufa*). The 
former are somewhat clumsy birds of bright 
pluma^, well represented in tlie tropics, but 
the chief interest of the family is eenti^ in the 
hon^-guides native to Africa, the Himalayas, 
the Miday prainsula, and Borneo. 8ome of the 
African species are asserted, on authori^. 
to lead the way to bees' nests, tlmir share of the 
plunder being apparently the grubs in the 
combs. 
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Pnnsiiig over bdlliA&tly ooloiur^d trogoos 
iTroganiias) at tropioal npaoB and tbe actively 
cfimmg little monse-biitl^ or coliea {CoUidce), 
of Soath Africa, we come to the American 
family of humming birds (Trochilukt) [SM], 
which, though mostly found in the tropical 


ufurta t^e Kew World, range from Tierra del 
Wego to Sitka. Their wonderfully coloured 
metallic plumage almost defies description, and 
their wings can be moved up and down so rapidly 
as to be almost invisible, producing at the same 
time the humming sound from w'hich the popular 
name has been derived. Like the African sun- 
birds, they render service to a number of bright- 
bloBSomea plants by transferring pollen. 

The sw’ifts {Cypaelidct), represented in Britain 
by one species only {Cypsdtut apit-s)^ if rare 
stragglers are ignored, closely resemble swallows 
in appearance and habits, but differ from them 
in many constructional features. 

The goatsuckers, or nightjars (Caprimulguia ), 
share with bats the work of hawking for insi'Cts 
after sunset. *Some species, however, feed during 
the day. Our harmless nightjar {VaprimulguM 
mroparus)^ though much maligned, is a most 
useful bird, which wages war on many insect 
pests. It is greatly aidinl in this pursuit by 
an unusually wide mouth, fringed with bristles. 
\ w’ell- known foreign species is the whip-poor- 
will (AniroMitmiis vociferuA) of America, while 
the more- pork bird {Podaryus cuvieri) of 
Tasmania Ixiongs to a closely relat4Hl family. 

The best known r»ieml)crs of the hoopoe 
family (Upupida) are distinguished by the 
possession of a beautiful crest on the head, 
well seen in the common species Uptipa epapa 
1868], which ranges from Britain (where it is an 
occasional visitor) to Japan. 

The hornbills {Buc^rotidca) of Africa, India, 
and the Australian region are remarkable for 
their enormous beaks, upon the upper side of 
which is often a large projection Imown as a 
“ casque ” or helmet. 

The bee-eaters {Meropida:) are brilliantly 
coloured birds, with slender, curved beaks, 
found in most parts of the Old World. One 
species {Meropa apiadar) occasionally w'anders 
to our southern shores. The same bird is well- 
known and dreaded by bee-masters in Spain. 

Kingfishers {Aleedinida) are nearly all natives 
of the Old World, possessing long, powerful 
beaks, and, for the most part, brilliant ^umage. 
The third and fourth toes of Uieir comparatively 
feeble feet are largely united together. This 
peouliarity probablyaMnsta our native species 
(Akado Upida) [867] to maintain its hold 
eaa^ on some branch near a stream while it 
patien^ awaits the appearance of the fishes 
upon which it pr^. 

Cuekooa (C«ctiluf«) are widely distributed 
through both hemiapherea, but only tbe Old 
World apeciea, and not all of those, trade on the 
parental afifection of other btrds. The feet 
resemble thoee of woodpeckers. Our native 
cnokoo {Vwmius etmorms) m not unlike a hawk 
in appearance, and the familiar knre-oaU, which 
is uttered by ^ male bird onfy, is not a general 
dmiaeteriatie of the family. 


Order 3, Owls 

(friges) 

There is only one family including 

familiar nocturnal birds of prey, with sw 
plumam, large eyes, and hooked beaks. Their 
general aopoaraaco is too well known to need 
detailed description, but it may bi? mentioned 
that the fourth toe can be iuriied cither forwardn 
or backwards at will. The young art^ helplesH. 
Owls are found all over the WHtrld, and the most 
notable British species is, pcrha|is, the barn-owl 
{Sirix fammea). 

• Order 4. Pnrrota 
(/'nWoci) 

Here, again, we have but a single family 
{PaiUacidfr), w'ith some memUTs of which 
everyone is m^quainted. (’limbing ftH*t are 
presimt, with W'ell-ciirved <*law‘H, but the most 
remarkable feature' is the* )>rotnineiit ho<»ke*d 
lioak, the u|ipe*r jsirt of whie*h is movable*. 
IsMng united by a hinge- joint t-e> the skull. This 
iiiereases its eftieiency for lH>fh feeding and 
elimbing ]>iir|MmeM. 'Hie young are nake'd and 
helpless. 

l*arre)ts are iue»st strongly repre*Mente«d in the* 
.Viistraliau rt*gion and South-east Asia, afte>i' 
which eiunes South Ameriea. .\friea and Semth 
.\sia are pretty well off in the niiniU*r of K|H*eifH, 
but emiy erne is to U* found in North Ainenea. 

The curious ncK*tumal kakafKi, or greiund 
parrot, of New Zc'aland {StriwjittPt), has alinimt 
lost the power of flight, and rmfiating ferathers 
round the eyes give it an owl-like apjs'aranee. 
The pretty little grass- parakiH'ts, or budgerigars 
{MelopaiUacus), are natives of Australia, whiles 
the name love-bird is given to some small 
African (Agapomis) and South Amencan (Pail- 
tacula) forms. Well known arc the African 
grey parrot {PaiUaxua rrithwua), notable for its 
imitative powers, and the gaudy .American 
macaws (.4ra, etc.) [265]. The eresied cocka- 
toos {Cacaiuin(r) arc only to U$ found in the 
Australian region, and north from this to the 
Philippine Islands. 

Order 5. Pigaonu 
{Columhca) 

These are plumply built birds, w'ith nostrils 
situated within a bare patch of sw'ollcn skin 
(cere) at the base of the beak, which is well 
developed, and mostly suited to vegetable food, 
for the temporary aeoommodation of which tbe 
gullet is swollen into a large crop. Only the first 
toe is turned back, and the feet are suited both 
for perching on trees, which are the usual home, 
and progression on the ground. The young are 
naked imd helpless. 

Pigeons aim doves {Columbida) are very 
widely dsatributed, and of the four Britisli 
speciea the rock-dove (Columba livia) is most 
interesting, as representing the aocostral stock 
from wrhich all the domesticated breeds of 
pigeon have arisen by artificial selection. Tbe 
Urge crowned pigeon {Chmra eormaia) and allied 
species, native to New Guinea and the adjacent 
isiaiida, are nerhapa the most striking forms. 

A related fainiiy (DkUdm) tncindes three 
clumsy, flh^tless forma» all of them extinct — ia., 
tlie dodo (bidma mepim) of Manrititis, a related 
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ipM'ies (/). borbonicus) tn Boiirbcm« and the 
»o!itaire {Pfzophap$ «o/ttoriiM), formerl^^ a native 
of Rodriguez. 

Order 6. CulU and AuHa 

(Larifomus) 

The ffullii {Laridff ) are very widely distributed 
sea-birast of which the Htaple diet consists of 
fish and other marine aniniala, though at 
tim(*ft they may tiiigraU! inland for feeding 
purj»OHe«, an well a« f<»r brea^ding. The fw*t 
are weblM?<l, and the great toe is small. The 
young are fairly helpUrns. Our commoncHt 
native s|M*cies are the commfin gull {IjiruM 
camm), the herring'gull {L. argeniatus), and 
the blacfk'hc^aded gull (L. ridi- 
bundu$). The terns, or Hea^swallow-s, 
are related forms, with jKiintcKl 
tails and wings, and the common 
tern {Strrmi finvintiliM) is abundant 
on the Hritisli coasts. 

The chief British repn^sentatives 
of the auks (.4 /r^<r). which resemble 
gulls in structure and habits, are the 
razorbill, the guillemot, and the 
curious puffin or sea-parrot {FreUer- 
ritla nrctira). The tfightlcHs great 
atik or gare fowl {Atca impenntu) ' 
formerly alHniiuh‘d in the neigh- 
l»ourhood of Iceland and New- 
foundland, hut has l»een extinct 
since 1H44. 

Order 7. Plowera 

( Limirola) 

The birds of tliis order arc cosmo- 
politan, and are distinguished by the 
.^lender, often elongated, beak, while 
many of them are long-ieggtni waders. 

The feet arc not webb^. The young 
are covered with down when batched, 
and soon Icam to liK^k after them- 
selves. 

Of well-known Brit ish spec u s 
lielongtng to the chief family 
{Cbamdridm) the following may Ih> 
mentioned : Golden plover ((’X<iru- 
dnM piuvialh), ringed plover 

hhiieuJa), curlew (A'n- 
meniiM or^piotn), lapwing or peewit 
(V^neiius mdolus), common sand- 
p'per (Tofanaa kypoIraruA), woodcock (Ncofo- 
fMU rtufseoki), and common snifie (OaUwojn 
ecafosfss), 

Ord#r $. Rnlln 

(OiW/a) 

These are somewhat prtmitiiT forms, in which 
the laterally llattaned body facUitatea progress 
throuttb grass and thick imdari^wrth. Many of 
them have lost the powiw of flight. The young 
are covered with dow*n when Itatched and able to 
run about at once. 

The beat known British species included in 
the single family (MUdm} is the laadraiK or 
oomondEe (Ortir prstenm), while of aquatic 
forma we have the water-rail (itolfas ogiuitiriM). 
moorhen (Miiiiifla and coot (Fn/km 

otra). 

m2 


OrdM> 9. 


Cmnen 




Buntnrda and 

(AleetaruUs) 

These are long-legged birds, the you^ of 
which are well developed when batched, as in the 
last order. 

Bustards {(kidida) are Old World forms 
which mostly live on plains. The great bustard 
{(Mis tarda) was once a native of Britain. 

The gram^ful cranes {Grnido') are widely dis- 
tnbuUMj waders, of which one species, the 
common crane {Grvs rommumV), was a native 
f>f East England till the end of the sixteenth 
century, but is now' only a rare visitor. 

Order 10. Game Birds 

{fjfaUintr) 

The memliers of this order are ground birds, 
with strong, blunt-clawc^ feet adapted for 
scratching up the ground in search of food. Their 
young arc soon able to take care of themselves. 

Apart from the mound builders (J/e^prjdik/rr), 
the curious nesting habits of which will lie else- 
where mentioned, the only family requiring notice 
is that including pheasants and their allies 

{Phasian- 
idtr)^ some of 
which are to 
1m? found native 
^ in most parts 
of the world. 
Sei’eral fami- 
Hf liar domesti- 
cated birds be- 
long here — f.^., 
guinea • fowl, 
which have been 
derived from a 
West African 
species (*Vii- 
mida melts jris); 
and turke3rs 
(»riginate from 
a North Ameri- 
can form (J/efr- 
a tris galkapaw). 
The red jungle- 
fow'l {GeSlus 
bankiva) of 
m South Asia are 
ancestral 
to domesti- 
cated fow Is, and the peacock {Paw crUtatus) [M] 
was originally native to the same part of the world. 

The following game birds and ornamental 
forms also belong to the |ffie:8uit family: 
Argus pheasant (AiyastoaiM argus), gown 
pheasant {Ckrjfmdopkas pkius) [972], common 
pheasant {Phasianus rufcAirus), common quail 
(C^iirmr wmmmmis), partridge {Perdix cinerea), 
caperoaUxie {THrmt urngathis)^ black grouse 
{L^arus Mrix)^ red grouse {Lagtipus stoHrus ) — ^ 
tlie only undoubted species of bud ivstricted to 
Britain — and the ptamigan {Lagopas midus), 

Ordwr II* Baglas aa4 Vulturaa 

{Fakomfotmes) 

Tlie predmieoui character of the members of 
this Older IS clearly mdieated by the strong 
hooked beak, and the powerful tidcM The great 
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toe oeiinot be tunied forwarde at will as in owls 
The young are helpless, and remain for an ex- 
ceptionally long time in the nest. 

Mmbersof this order are to be found 
all over the world 

As a type of the larger members of 
the falcon family (Falconidcp) the 
golden eagle {Aquila chrysaHus) may 
be taken. This handsome bird, or 
some allied species, served as the 
emblem of Rome in older times, and 
contributes largely to the heraldry 
of modem Europe. It breeds in 
Scotland (here and there in Ireland 
also), and has a very aide range in the 
northern hemisphere. A number of smalitT 
species belonging to the family are also British, 
and of these the kestrel, or wind-hover {Falco 
tinnunculus), and sparrow-haak {Ac<'ipUer 
are familiar. 

The bare-necked carrion -feeding vultures are 
divided into two families, of which one (Cathar- 
tidat) includes the American forms, and the other 
( VuUurida;) the Old World species. The gigantic 
condor (Sarrarkampus gry^tu) of the Andes, 
with its 9-ft. spreaa of wing, is surpassed in sizc^ 
by no other existing living bird, while the 
little Egyptian vulture {Neophron pfrenopterus) 
is one of the smallest memlxTs of the group. 
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South America are remarkable on account of 
their colour. 

The long-legged flamingoes {Phofnicopterida) 
are transitional to the storks, and possess 
a large beak, of which the end is sharply 
bent doam. while red is the prevailing colour 
of their plumag e. The common flamingo 

[Phtrnirofdrnti 
rfxcji.t). widely 
^ ^ ’ distributed 

\ ' - I ■ ' V through 

. ‘ ; ' EurojH*. Asia. 

' \ and .Africa, in 

rose-colourtnl. 


▼ - Order 13. 

Herons and 
StorKa 

(//frorfioacs) 
i The long- 

I legged waders 

f iia-. which make up 

this ortler are 
n'prt'senUHl in 
all parts of the 
world. The 
Is'ak is long, 
feet arc never 
The young are 
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Order 12. DucKa, Geeae, 
and Flamingoes 

The species of this large and cos- 
mopolitan order arc web-footed, 
aquatic birds, mostly possessing a 
flattened bill. The young are able f o 
run from the nest as soon as hatched. 

One extensive family {Anatid(r) 
includes ducks, geese, and sw^ans. 
Our wild duck {Ana$ boHcha), 
ancestral to the domestic form, is 
representative of the 
diving species the 
(iSotiuifma moUissima) 
winter visitors, while 


?stic form 

t 


first group. Of 
eider duck 
is one of our 
» teal {Querquf- 
duJa qutVn) 
widgeon 

. . j peiie- 

both non- 
divers, are 
common ob- 
jects of sport. 
Of geese in- 
digenous to Britain, 
the grey lag (Anaer 
cinereus) is perhaps 
the best knewm, and 
the domestic form is 
probably descended 
from it. Swans arc 
characterised by their 
Jong necks md Miorter 
InUs. The white swan 
(Cygnut ohr) is common throughout Europe, 
and also raagsa into Asia and North Africa. 
The Mack awao (C, airaiMs) of Australia 
and the black-nockcd swap (C nigricotluf) of 


strong, and fwinti'd, and the 
more than jmrtially webU'd. 
hclpU^H* 

Herons {Ardeida) are chiefly 
represented in Britain by the 
grey heron( .4 rdca rim rca), to which 
the bittern {Botanrus eiellaria), 
now only an irregular visitor, is 
allied. ‘ 

Of storks {Cieoniidte), the common 
white species {Ciconia alba), occa- 
in the cost of England 
277. KIWI ^ spring, is sufliciently abundant in 
Europe, from which it mi^ates in 
a typical late summer to Africa. The hald- headed 






adjutants or Marabout storks, with huge beaks, 
arc among the most amusing inhabitants of 
the Zoological Gardens They ait* indig.*noiis to 
Africa ancl India, and the bareness of the head 
IS an adaptation to the carrion -feeding habit. 

Order 14. PellcaM and Cormorant# 

{Steganopodea) 

This order embrace s short-legged aquatic forms, 
which chiefly feed upon fish. All four toes are 
connected by webs. The young are helpless. 

The pelicans {Pelicanida:) are oomtoal-looktng 
birds with a very large beak, on the under side of 
which is a larue pouch for the temporary recep- 
tion of food The common white pelksM 
[Pdecanus tmocrvialus) is native to South-eaat 
Europe and parts of Africa. 

C/ormorants {Pkalacrocnracidat) are among 
the most industrious fishermen of the sea-eoast. 
We have tw^o native species, the lam black 
cormorant (PhtUatroeorax earbo), and the small 
green cormorant or shag (P, gmevtus). 

The gannets {/htlidae) are represented in 
Britain by the common ganoet or solan goose 
{Sula hasaana), of which a noted breeding pla<.*e 
is the Bass R^k in the Firth of Forth. 
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Order IS. Fetrele and Albatr o— ee 

(TvHbinaru) 

The tftronfl. mmiewhet hooked beek of the 
htrchi moludod m this order is well adapted for 
hsh-eaiing, the feet are webbed, but the great 
toe ss rcductni or absent. The nostrils an^ 
placed at the ends of short tubes. Many of 
the sfMicieM frequent the open sea. The young 
are hcIplesH. 

Then* is but (me family (Fr«;«/anMf(F), of which 
the following members may bo noticed: Tlio 
storm pi^trcl {PnpcfUaria wlaaica)^ knoam to 
sailors by the namt* of “ Motnor Carey s chicken.'" 
and the object of much superstition, and thi^ 
wandering albatross {JHttmfdta erulamt) aith an 
enormous sfiread of wing 

Order 16. Diwera.aad Grebea 

{PffgopttdtM) 

"rhts is another group of thoroughly a(|uati(* 
birds, wf^li adapUd t(» the pursuit of fish. Tfu? 
strong sharp Is^ak is flattencHl from side to side. 
th<^ legs are set on very far hack, and the f(*<*t 
are much as in (hi^ last (»rder* cx('cpt that in 
the greU'H they are n(»t wehls*d. hut the toes are 
frinfied with rta|w of skin. The young are 
helpess. 

Our cofruiiuneHt nativt; sisHues of the sharp- 
IsMiked div(*rs ((Utlymbidir) are the great 
northern diver {Ctdymlius glacuUin) and the red- 
thnmUHl diver ((^ nf/denirutnalui). 

Two of the grelies {Pitdicifietlidfr) haunt our 
inland waU*rs, the gn^at erested greds* {PodiriptM 
and the littki grebe or dalmhick 
{P. fluviatiiU). 

Order 1 7. Penguiaa 

{Jmftenntfi) 

Theses curiims inhabitants of the southern 
hemisphere are all placed in one family (Sphenis- 
ridfr). of which the me]nlHM*s are better adapted 
to an aquatic life than any other birds. The 
wings arc useless for purposes of (light, but 
arc converted into cfheient paddles. All the 
toes are connected by webs except the small 
first one. and the le|^ are set on exceedingly 
far back, which renders the gait on land 
extremely peculiar. The sharp beak is strait, 
and the young are helplesa when hatched 
out. 

Toothwd BIrdn* A small order oi extinct 
birds is represented by toothed forms {lekthp- 
•jrmU), of no great sise, which lived during tne 
chalk period in the western hemtapbere, and 
probably resembled gulk in habits. The 
members of another extinet order belonging to 
the same J^iod also poss e es e d teeth, and some 
of them {UeipervrmiM) were three feet or more in 
height. They were flightlese birds, preeenting 
maned reeemblaiioea to the divers, but 
were, p e rh a p s, atU! more oloeely allied to the 
nmning bircli^ whioh we must now procee d to 
ooodder. 


RuAalng Birds. Hie running birds, 
charaotenstic of the southern hemisphm, have 
lost the power of flight, tn acoordanoe with which 
the breast-bone has no projecting keel They 
have speoialiaed for swift propvssion on the 
land, and the feathers are loose in texture. The 
young are able to run about as soon as hatched. 

One family (StnUhionidat) includes only the 
African osirtch {Sindhio eame/t#^). the largest 
existing btr^ being as much as 8ft. high [274]. 
Only the thM and fourth toes are present, the 
former being much the larger. Both are padded 
Mow. like the extremities of camels, and for the 
same reason. 

South American cm( riches (liheida) tire smaller 
forms, possessing three toes. The same number 
of digits arc pit^nt in the cassowaries {Casu- 
ariida:) [278] of North Australia. New Ouinea, 
and the adjacrent islands. The black plumage 
is hair-like, and the neck is mon^ or less ban*, 
and gcnc'rallv wattled, these parts being brightly 
coloured, 'fhere is a liony outgrowth, or 
“ helmet," on the top of the head. 

The thriMJ- tot'd emeus ( /Mwitridtr) [276] lu^ 
not unlike cassowaries, though somewhat larger, 
but n(*ithcr the brightly coloured bare 

{latches and Oiitgrow'ths in the neck region, nor 
the “ helmet of the latter. The In^ak is flat- 
tem^ from above downwards. 

The kiwi (Aptrryx) [277] of New Zc*aland 
represents id ill another family (Apterygidrr), and 
is the only living runnii^ bird iiossessing all four 
to(*s. It is about the niti' of a large fowl, and its 
long narrow lieak is used in probing the ground 
for earthworms. In many points of structure — 
f.g., the number of toes — the kiwi rcst'mVdes the 
moas {lHnorniikid(r) of New' Zc'aland. all of w'hieh 
have been extinct for three hundred years or 
moit\ The largest of these {Dirnfrnis maximus) 
stood about 12 ft. high, while the smallest 
{Anomalopt^yr parm) w'as no larger than a 
turkey. 

Record Bffo* l-ntil some two hundred 
years ago. huge four- toed running birds {JKpyor- 
niUkidc^ existed in Madagascar, the largest of 
which was about 7 feet high. These were prob- 
ably the original of the fabulous roc," sf^en 
of long since by Marco Polo in recountmg his 
eastern travels, and often mentitmed in the 

Arabian Nights.** They suipass all other 
known birds in the aixe A their eggs, some of 
whioh measure no less than 13 in. hwg by 9( in. 
broad, with a capacity of about twoganons. 

The oldest kina of extinet bird {ArdmopUr^) 
is represented by two species about tbe siae of 
a rook, whioh liviKi in what is now Uie European 
area, about the middle of the ssoondary epoch 
rsee GaotooTl The siruoture is in many ways 
Isss specialised than that of existing forms, sro 
alBnity with reptiles is indioated not on^ by 
prsssnoe of teeth, but also by tbe possession of 
a long liiaid*lik» tail vdiioh, however, supported 
about 20 pairs of quill leathers. 


CcNdfausd 
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DAIRYMEN 

Since the days when milk was produced in 
dirty town cowsheds, carried in open pails on a 
pair of yokes by buxom, short -skirt^ women 
and galtered men, and delivered in a generally 
impure condition, there have been great changes. 
Our knowledge of the influence of germ* life on 
a very perishable fluid has enabled us to take 
precautions to ensure purity and cleanliness 
and to save losses of life and money which 
were in those days deemed impossible. 

Precautions for Purity. The milk 
now consumed by our large populations is 
produced almost entirely in the country, while 
every farm, if not actually insj>ect4?d, is required 
by law' to be under systematic inspec^tion. Milk 
niust be pure, clean, cooled by refrigeration to 
a low temperature, and contain at least three* 
|ier cent, of fat, while persons suffering from 
any form of contagious or infectious disease 
must not handle it, the cows which produce 
it, or the utensils in which it is carried. These* 
precautions demand considerable knowledge 
on the part of the nfilk vendor. Not withstand* 
ing the law, however, adulteration is still 
common, skimmed or separated m:lk — t.e., milk 
from which the cream has been removed by 
hand or by michine — being employed for the 
purpose instead of water, while pure milk is 
often badly cooled, badly strained, and de- 
livered in so dirty and imperfect a condition 
that a sediment often appears at the bottom of 
a vessel into which it is poured. The result is 
that epidemics of dis<*ase occasionally fKJcur, 
that the germs of tulierculosis. or consumption, 
are frequently discovered by scientifle examina- 
tion, and that large quantities of milk are 
spoiled during the hot weather. 

The MilR Vending Buslneae. Milk 
is sold by other traders than the dairyman, 
w ith the result that its quality and character 
are more frequently impaired. It is retailed 
bv itinerant vendors, by the occupiers of 
chandlers' shops, by confectioners, fruiterers, 
and general dealers. We have, however, in 
these pages, to deal with the dairyman, whose 
business should be to obtain his supplies direct 
from the producer, or, it may be, as in the case 
of very small concerns, from large wholesale 
merchants. 

A milk business is either purchased or estab> 
lished. To establish a new business is extiemelv 
difficult in a district which is already welt 
supplied ; but our popnlatioo is mowing, and in 
all large oitiee, as houses are built shops are 


opened, and the prospective dairyman obtains 
his chance. Similarly, in many small country 
towms badly supply by small cowkeepers, 
there are openings for well conducted, attractive 
shops at the hands of men of energy, knowledge, 
and experience. In starting an entirely new 
business, the daiiyman must take great pains 
to select his locality and to estimate with care 
the probable increase in the population, the 
existing competition, the cost of labour, rent, 
rates and taxes, the contiguity of the railway- 
station, and the class of customer to whom 
he w'ould look for support. His aim should bt* 
not only to obtain clients who constime large 
quantities of milk but who an^ willing to iiay 
the best price for it. This w'ork involves 
considerable labour, enterprise, and tiatienc<\ 
and he may, therefore, tincl that, afU^r all, if 
his capital is sufficient, it would pay him lM*tt(*r 
to purchase an existing and successful concern. 
To this end he should both advertise and reply 
to advertisements, and, in addition, make his 
requirements know'n to one of ihoH<* agents wdio 
negotiate bu8ines«»s of this ehuract<‘r. 

Scrutiny before Purchaae. Having 
met w'ith something which he Is'licves may suit 
him, he w'ill make the most careful investigation 
as to the quantity of milk and other produce 
sold, its prime cost, and what it reafisf*s hy 
retail. He will examine the iKxiks, and take 
eare to verify their accura«ry ; he will go the 
rounds with the milk dclivercTs, and astrertain 
pn*cisely what is sold and how far ho may 
trust the honesty and soundnt*Hs of the customers. 
In many {Kipulous d'lstricrts the people are 
constantly moving, and leaving their milk hillfi 
unpaid, but in justice Ut himself he will leave 
no stone unturned to satisfy himself bc^fore he 
pays a shilling for what might possibly be a 
more or loss bogus concern. The milk trade 
offers many opportunities for fraud, and of this 
fact many avail themselves. The man, there- 
fore, who will adulterate milk and cream, sell 
imported butter and eg|m as fresh home produce, 
or infants' milk in seaM cans, drawn from special 
cows which he docs not possess, is not likely 
to display any particular sense of honour in 
dealing writh a proposed purchaser of his 
business. 

The Shop* A dairyman's shop should lie 
equipped with two objects, first, to attract 
ousiomers by its generally smart and cleanly ap- 
pearanoe, and, secondly, to minimise any possible 
mfluenee upon the keeping qualities and flavour 
of the goooi. As in the apartments in the back 
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premiMM, the Hoorn, waIU, ceilingn, counteni, 
Mid Httingii fihou)d be ootwtnictod of such 
mAtari*lt ms will reduce the collection of dirt 
to the smallest possible quantity. The floors 
should be tiled, tfie tiles xion*abaorbent and laid 
in cement ; the counters marble, the shelving 
of marble or slate ; the walls hard and smooth, 
either tiled or of parian cement ; and the 
various fittings as far as possible of glared 
earthenware. 


obtaining periodical analyses. So bng as it 
covers the standard, he wul not be too exacting 
with the vendor if its avera^ is satisfactory. 
While, however, not alwa 3 r 8 insisting on these 
fibres, he should look for at least 3*6 per cent, 
of fat, which every farmer , can supply if he 
chooses to take the trouble to select his cattle. 
The following is a sample form of agreement 
used by one of the larg«*st and best London 
retailers : 


To Frewont Contafnlnotloo. The 

atmospheres even of a town suburb, is crowded 
with an inc^ilculable number of particles of 
dust and liacUwia ; hence, as far as possible, 
all perishable go^, and especially milk, 
cream, and butter, should be under cover. 
The milk in the vessel on the counter should 
never be exposed ; nor should butter, as is 
common in almost all provision dealers' shops, 
be exhibited in large blocks just as it is turned 
fmm the cask or the case. Butter should lie 
on sale in rolls, preferably marked with a s{ie<ual 
brand, already made up, and| except such as are 
reserved in a glass showcase, ready packiHl in 
grease-proof paper and dainty boxes. Window 
or counter ornaments and plants are attractive, 
and add to the general appearance of a well- 
arranged retail shop. Hints, however, may be 
obtained by examining some smartly equipped 
premises, such as those of Messrs. Wolford and 
the Express Dairy Company, in London, Hail- 
wood's in Manchester, and l^wde's in Brighton. 

Thm &«cK PremiMa. Tlie back pre- 
mises, in which the milk and other produce 
are handlefl in bulk, should lx* as carefully 
cquip|MMi and as clean ns the shop itself : 
and customers should be systematically invited 
t4i inspf'ct tiicm, for contidencx* is in this 
way «»asily inifiarted. 'riicrc should lie a milk- 
cooling tank, a milk refrigerator, a wqmrator 
for removing the cn^am fn^m unsold milk, a 
churn, a but ter* worker, and other simitar appli- 
anotsi nw’CHsary for converting this rix*am into 
butter ; an ap|>aratus for sterilising the various 
utensils and vesmds employtKi, a cold room or 
safe for cream and butter — indeed, for milk 
also, if the expemse ran lie Ixirne — a steam jet. 
and hot and cold water w’ith hose for cleansing 
floors, chums, and other appliances. The pre- 
mises should lx« carefully ventilated, and the 
drains carried outside, and carefully trapped. 
'Fbere should also be a w*eH- paved coven»d outside 
shed for receiving and dispatching the milk in 
perambulators and carts— if thesi* are uwd— 
and cleansing the larger portions of the plant. 

Contracting for Mllll Supply. When* 
the quantity daily sold warrants the practiiH*, 
the milk sliould be purt*hased direct from the 
farmer under contract. Contracts in the milk 


tnule usually proiide for two prunes, from April 
Ist to September 30th, and from October 1st 
to Mairh 3lst, or thereabouts. The bu^’er will 
stipulate to purchase on the Ijondcm system— 
per bam gallon of 17 pints, the imperial 
gallon, or by the doten quarts, as the case may 
He should reouire the milk to contain at least 
3*4 per cent ol tat, sampling it regularly and 
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AORREMEN'T mndc iJun 

(hereinafter 

cmIIciI t))C veruior), of l)ic ottf piiii, and 

(irereirwfter called 

the (mrcItMAcrM). of the oilier part. 

For tlie eoii«(iderationii iiereiri expressed, it i* 
mutually agrecxl between tbs parties thereto as 
follows — namely : 

Tlie vendor agrees sell. an<l the purchasers 
agree to buy, from to 

pure, sweet, and tneitrhanlable cows* milk in quan- 
tities of to lots daily in tlie inontlis 

Is-twi'en Laily Day and MiehnidriiH-*, and to 

lots daily in tia* tiioutlis ls‘tue<>ti Michaelmas 
and l^wJy Day. 

Each lot to ct)nHist of iiiqierial pints, and 

the price |ier lot to be 

The vendor to nay all railway charges, and deliv'cr 
tlie milk free to tne purcliasers at the 
railway station of the 

Railway twice daily at o’clock in the morning, 
and at o’clock in tlie evening. Tlie accouiu 

of tlie milk delivi*red to each Saturday night to fs- 
forwarded to the purchasers not later than tlie 
following Tuesday morning. 

The vendor further agr**eH with the purchasers 
that h<» w’ill til all res|SH*ts conform to hU the conditions 
and stipulations mentioned in the Schedule liereto. 
and ahteki tlierehy in every respiH-t, and such con- 
ditions and stipulations shall form part of this 
HW*ement . 

The M'hedule deals with the quality and 
purity uf the milk, cooling, straining, cleaning 
veHHcds, condition of cow'a, Kicknt^, chums and 
cans, ins|K*ction, and othc^r necexaaiy details. 

Rulmtionu with the Farmer. It is 

im|K»rUiit to sec that the daily supplies of 
milk arrive from the producer in clean cans 
or chums. If either he unclean, or if the milk 
lie coloured, mixed with preservative drugs, or 
tainted, it should be returned at once, and an 
explanatory* telegram sent. Tlie farmer should 
not be beaten dow'n in price ; he must be paid 
well for a first -class article — feeding, cooling, 
straining, and cleaning all involving extra 
labour. The milk should be paid for with 
unerring regularity — farmers generally prefer 
w*eekly payments — ^and it should be delivered 
punctually to customers. The carriers should 
lie supplied with measured quantities of milk 
for their rounds, and never expected to deliver 
more than they take. Samples should be taken 
from each deliverer's chum before it is locked. 
In no case should they be allowed to deliver 
milk except from the ta})s of their chums. The 
milk carrier should be paid well, and receive 
extra payment for every new customer he ob* 
tains. He should be required to give good 
measoie. It may be that in some in* 

stanoee short measure Is given, and that in 
consequence milk is sold for cash which is not 
accounted for. 






AN ABTISTfC INTERIOR: ONE OF MSASRA. WELPORD’8 DAIRY SHOPS 


Cream and Chemicals. CustomerH 
should bp supplied with cards explaining 
the conditions nectwary for keeping milk 
and cream 8wt*et, and the food value of each 
article. The sale of cream should be fostered 
with energy ; it may l>e sold with profit at two- 
thirds its present retail price, and a rc^duction on 
chit* basis might U* exp<‘cted to largely increasi^ 
the demand. The creum trade will b<‘ar great 
cxfMinsion. Chemicals or drugs should never be* 
employed to preserve either milk or cream ; 
customers are learning to rcfgard l>olh with sus- 
picion. and many leave vendors who us:* them. 
Although it is not a common pra<’tice in the 
trade, the retailer who would conduct a high- 
class business will l>e well advised to stick to 
British and Irish butter [see Buttermen in 
this course], to make a speciality of a w'ell- 
-s(4RCted English make for sale to the w'ealthy, 
and to brand ever>' roll. A business man 
.Hupfflying wdl-to do customers should avoid 
margarine. 

Milk should never lie coloured ; although the 
practice is common, it is dishonourable. Rich 
milk producing plenty of thick, yellow cream 
tibouki be the leading article ; it w ill recommend 
itself and secure many customers. One of the 
old si and mo :t prominent firms in London 
find it pomible to fell milk which is neither 
coloured nor preserved all the year round 
and yet the trade in general insist on both 
practices. 

PrRcauUoM with EmployMS. If an 

employ^ or any member of bis family is attacked 


with a contagious or infections disease the em 
ploy6 should Im» kept off the employer's prt*- 
mises at the discretion of a inrslical man. 
and paid all or part of his wag<*H ; this should 
Ih* a mutter of agreement on (*ngagcmcnt. 
Every employe should Ik* ri'quinnl to nqxirt 
any casi* of iilm*ss in his home. Sf^rvants 
handling milk should wiish iH’fore Hta''ting on 
a round lor its delivery. Each man should 
Ik^ provided with a clean Hni(M;k coat or 
jacket w'wkly, or more often if requinKl. The 
milk vesH€*ls Kuppli(*d to eat'h carrier should Ik* 
examinc*d lK‘forc he rc'ceives the milk for his 
round. The milk can or churn shrmld 1 k^ hjckeil 
up before starting, the (iiiantily of milk supplied 
l)eing recorded as well as that remaining on 
return from the round. A veterinary inspector 
should be emplf»yed to make an occasional report 
as to the health of the cows and the conditions 
of the premises of the fanners supplying the 
milk. lie should also be asked, w here a medical 
man is not engaged for the purpow*, to inquire 
and report upon the health of the familicjs of the 
farmer and his employees. 

Sterilised MllR. (Customers should Im 
encouraged to purchase l>ottled steriliscHl milk, 
which can be supplied at small expense. This 
milk may bo dehvered in weekly lots. Thus, 
instead of calling upon the customer twice 
daily, one weekly call becomes sufficient. If 
customers object, they may be induced to 
accept bottled milk for their Sunday supply, 
thus reducing Sunday labour, which is an 
objectionable feature of the dairyman's trade 
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foQowiiii it ft Munple local wltidi idmld 
be filled up by fiirmerc from whom H it propoted 
to purchftw mfUc, 

PtoroiAL TO SriTtr Hits. 

Keiiie Mid addftM in lult 

Ttlagrapb ofliee Mid Atetion 

Time nulk will Mtive mi etetion of dwtinniion 

Numbed of oowe kept in milk and if any tabercolotia 


Daily qnaottUan for Mde 

To iniom previonaly aent T 

la your farm generally in a good aanitary eondhton T 


H aa it been mediOAliy anapeoted* if ao, by whom, and 

at what date ?, 

ftouree of water aupply : 

For domeatic oar 

For cooling 

For waahing ut^naiiw 

For cattb drinking 

la there any aickneaa of a contagioua nature on your 

farm or in the neighbourhood ? 

Price aaked per imperial gallon delivered at our 
atation 

The milk retailor aiiould carefully study 
the lawa governing the aupply of milk and 
other dairy produce. These include the Sale 
of Milk Roguiationa (1901), the Hale of Butter 
Regulationa (1902), Sale of Food and Drugs 
Act (39 and 39 Vic. ch. 63). Sale of Food and 
Drugs Amendment Act (1976), Sale of Food 
and Drugs Act (1999), Margarine Act (1897), 
Dftirit^, Cowahedn. and Milkahopa Order (1995). 

DOMESTIC ENGINEERS 

By a prooeaa of evolution there ia growing up 
in our large lowna a claaa of tradera which has 
not yet bwm generally rec^ogniaetl by the public. 
For the want of a bt'tier name that of HomeMie 
engineer ban licnm given to the clasM, but the 
term is aoniething of a misnomer, Wauac the 
word enginet^r preaup|Kiaea one who dtwigna 
or manu7aHtm*a aomething of iron. Ht<*el. or 
metal. Tliew' tradesmen are not atrictly 
retailera. They make amall pretence to win- 
dow diHplaya and ahow-nHitn stocks, though 
Home linw, ehietlv the nature of materials, 
have to la* carritnl. The liustneas of this clasa of 
tradesmen is t4) erei't and maintain in repair the 
various fittings which go to complete the equip- 
ment of modem houses. The trade is at present 
split up into a number of well-defined aections, 
hut thert' are evidences that it will la^me con- 
centrated under single management in the course 
of a few years. An up-to-date review of the many 
departments of aho|»eeping generally would not 
be complete without some reference to the pos- 
sible development of this business from the 
commercial standpoint, and elsewhere the 
SaLr-EDt7CAToa will deal with the technical 
sides of this opening for a career. 

Tha BaglaMr la tba Houaa« When 
one looks round a house it is discovered that four 
distinct classes of mechanics besides the builders 
have had a hand in the work. These are the 
plumbers, the hot-water fitters, the eleotrieiana. 
and the gasfitters. To the first falls the cold- 
water service, certain parts of the roofing, the 
flashing round the sinks, the fixing of the teti^ 
lavatory bas in s and closete. water sup- 

ply Is executed by the pipefittei^--soinetiiiies the 
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phimber does this— who also fixes the nags m 
coii |an ctioii with the huilder^s meiL The elee- 
trimaa, or wiremaa, puts in the bdls and the 
electric light, and, finallyf if there he a gas 
cof^MT, gas fires, or incandescent gas lamps, 
the gasfitt^ takes a turn. At present these 
trades overlap mmv or less, and so far as the 
jdumheia are oonoemed there is some anxiety 
to secure the lot exclusively — a game of grab to 
adiich the hot-water fitters do not feel inclined 
to agree ; hut from the contention — for there is 
contention — a new class of tradesmen, who will 
qualify themselves to undertake the whole of 
me work, will be evolved. These will employ 
plumbers, pipefitters, and wiremen, and by con- 
centrating work under one management, ex- 
penses will he kept down, and efficiency secured. 

Poaalble Dewelopmenta. Under the 
conditions indicated, the business of domestic 
eimneering ought to develop large possibilities. 
Fifteen years ago a £30 house with a bath and 
hot water supply was the exception. To-day 
houses in the London suburbs letting as low as 
£26 have to l>e so fitted. To-day not one house 
in a hundred in even good residential districts 
has its independent hot abater unarming instal- 
lation. In fifteen years* time these uilT be the 
rule, and more than likely a small electric motor 
and electric cooking appliances will also l>e 
common. 

Particularly are there splendid opportunities 
of developing the business in heatmg by hot 
water apparatus. Within the past few years 
the cost of radiators and boilers has been greatly 
reduced, and their efficiency improved. The 
public are gradually coming" to recognise that 
coal fires are wasteful. The object ion against the 
radiators on the score of appearance has been 
removed by artistic patterns and good moulding, 
and so much has bw*n printed about smoke 
abatement and fog in the press of recent years 
that the silly sentiment about seeing a cheery 
fire no longer carries its former weight. 

Equipment for the WorK. The capi- 
tal required to start in business as a domestic 
engineer would be about £3«'i0. Of this about 
£2U() to £250 will be sunk in plant, which would 
include a small gas engine, or an electric motor 
of equivalent power, and a few small machine 
tools, such ns a drilling machine, lathe, lawn 
mower, grinder, screwing mac'hine, polishing 
wheeL lacquering table, besides the usual 
portable tools associated with the plumb- 
uiR* gsB'fitting, and electric wiring trades. 
The balance of the money would meet 
the working requirements ol the business, 
including some stock, but obviously the 
material required for most of the contracts 
would require to be ordered as it is wanted, and 
oonaequently not a large sum would be invested 
in this dirsetion. The prospects of success are 
considerable, snd the technics of the business not 
particularly difficult to acquire, provided the 
tradesman has a practical knowled^ of at least 
one of the departments. 

On the whole, the plumber seems to hsve the 
best chance of making the business a success, 
not because be is ord&uily the best ormftsmsa 



of kil but on Moomit ai tbo tUndaig 
ghm to ike craft hy the system of ragistration 
whidi obtoins in the trade. It is a moot point 
^Hiotker legktratioa affords the public the extra 
seomity against scamped woik whkh is claimed 

E hy its advocates, liie fact remains that the 
ib^, by common consent, seems to rank 
amoi^ the other trades indicated in spite of 
and jest in Uie popular papers. For <me 
thing, he is usually a handy workman, able to 
use a variety of tools besides those peculiar to 
his own craft, although in these days of trades 
unions, he is not dways willing to do so. 
Here, however, we are dealing not with the 
prejudiced trade unionist, but with the man who 
is anxious to drop the mechanic’s overall for 
the more prohtable garb of master man and 
employer of other men’s labour. 

Tho Necesaary Technics. How can 
an aspirant for a wider sphere of oficratjons 
qualify himself ? We put the matter to the 
younger men, for they can use the opportunity 
to the best advantages The first thmg to do 
is to throw to the winds all the nonsense aliout 
poaching on other trades. No job must lie 
refusird if by trying it the mechanic can add to 
his experkmce. Asides, a certain amount of 
study will bt^ necessary for the domestic cngine«»r. 
His customers will expect him to have a fair 
amount of technical knowledge on such matters 
as sanitation, light, heat, ventilation and el€K'> 
tricity. By a happy coincidence the men to 
whom we are addressing ourselves have in their 
hands much of the information that will assist 
them to proficiency, for the scheme of the Self 
EduCjitor covers all the subjects as well os such 
others as geometry, draughtsmanship, building 
construction, commercial arithmetic, and book- 
keeping. In a w'ord, the man with a craft at 
his fingers* ends and enough brains in his head 
to understand the elements of science, stands 
a far better chance of succeeding in this business 
than another without these qualifications, 
although tho latter might have a big bank 
bcdance to his credit. 

Stock. It is hardly necessary to catalogue 
the stock that would lie requred to be held by a 
tradesman in business as a domestic engineer. 
A section has already been devoted to builders* 
merchants, others are in preparation dealing 
with ironmongery and other branches of trade 
which cover the stock to be carried. Briefly, 
the stock must include such goods as gas tube 
and fittings, lead and lead pipe, compo pipe, 
some sanitary goods in salt glaaed, oane, and 
white ware, electric wire and fittings, possibly 
a few bells and batteriM, electric tops, gas 
mantles, some glass sneh as shades and diming, 
etc. For the rest, the domestic engineer nm 
00 ^ to know where to ba^ what he wants, and 
to nave proper relations wm kis idiolesale firms 
and mannfactiirais, who nowadays are expected 
to send orders from stock at very short notice. 

Ike profits have yet to be detenained, but 
in a given tmnover it would be a safe 
fotimate that half repreeenied material sold, 
and the rrmamdfnr labw charges. Thelonner 
ought to average a profit of 90 per cent, gromon 


^ oott prioe» the latter probably rather to; 
bat maoh would depend upon Ute looallly In 
which opmttons were oairied on. Barinem 
among baildm, for example, would be cut fito 
than work done for substantial householders. 
The whole matter is in a somewhat nebulous 
stage at preeent, the work being spread over 
many trades ; but sooner or later it will be 
systematised, and those that are ready with a 
theoretical knowledge of the trades diflerent 
from the one they practise will be the men to 
catch the plums which are nearly ready to fall. 

DRAPERS 

Tho Evolution of tho Draper* In 

the ages that are pa'^t the draper was a man 
who sold cloth ; to-day ho is a merchant who 
deals in a hetorogentous assortment of goods, 
with drapery as an unobtrusive side line. 
For drapery, properly so-callcHl, means cloth 
and stuff goods, household and personal linen, 
white cotton pietM>-good8 (or “longeloths”), 
cottons and calicoes, Ir.sh linen, tablecloths, 
serviettes, blankets, towelling, prints, flannel, 
etc. All these things, of course, are neetMisariiii 
of thetiade of a draper still, hut the present-day 
retailer finds that then^ are many other lucrative 
adjuncts to his business— mon^ profitable and 
easier to handle and to Bt<M*k — that the present 
generation of purchasers demands. It can 
easily understood that, as this country grt«w 
richer and more “ civilised," the desire for 
finery increased, and nowadtiys millinery (with 
flowery and feathery trimmings), st^oles, hosiery, 
gloves, ribl>ons. laces, ladies* outiitting, corsets, 
blouses, mantles, and furs, are far more im- 
portant sections of the business of a draper than 
the heavier goods of the Manchester market. 
Indeed, so general has become tho business that 
there seems scarcely any goods of a *' fancy ’* 
character which the modem draper of any 

f tretensions docs not And it profitable to handle, 
t is not our purpose, howttver, to go into the 
departmental store system into which ** drapery ** 
has drifted, but rather to confine ourselves to 
what the Americans call the soft goods ** 
trade. 

Apprwntlc^hlp. The bc«t experience is 
obtain)^ in a provincial house. In large tow ns, 
London especially, an apprentice may serve his 
three or four years in one department only ; pro- 
bably two or three, if he be fortunate. But in the 
drapery ** emporium ** of a good market town 
in the provinces he has an insight into all 
departments. Moreover, in such a business 
he bas to take his turn in the counting-house, 
where he learns, if be will, how to keep books, 
how and what to buy, how to mark prices, and, 
in short, be is taoj^t the business principles 
necessary for his succets as a busincM man. 
The advantages of each a training as compared 
with that of a youth who has spent his four years 
apprantioeship in the ribbons ** or the ** Isces ** 
ct a lam metropolttan house are too obvious 
to dwell npon. The indoor system is stiU the 
rale in the drapery bosiness, bat in tome eountiv 
hooeea in Eatfand, and everywhere in Sootoid, 
OBtdoor apprentioee are taken at a email wtofy 
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wage ranging from fto. to Os., aa the period of 
apprenticeship lengthens and the youth becomes 
more useful. 

AMlatantahlp. Improvers who migrate 
from their training house to enlarge 
experience generally get £20 or so per annum 
to start (in an indoor berth), and Os. to £1 
a week ouidixirs, the salary gr^ually increasing 
with the age, exjierience, and ability of the 
assistant to £50 or £100 indoors and a corre- 
sponding outdoor wage. In a large drapery 
hou c, it hat Wn found that average 
payment to the lowest female a^sibtant wan 
£47 per annum, and the average higliest £105 
per annum, plus board and lod^^ng. The out- 
door assistant generally gets dinner and tea in 
addition t<# a wtHjkly wage. In most drapeiy 
houses nowaday eommissions on sales and 
premiums on old stock goods (generally called 
** spiffs**) are paid, the amount of com- 
mission varying according to the price of the 
articles sold, and it is quite a common thing 
in the larger hous:*s for smart assistants to 
double their salaries by this means. It is 
surprising how this spiff *' system makes old 
goods new in the eyes of the assistant and how 
it enlianees his, or her, selling capacity. 

The aim of the embryo draper during 
assistantship should be to ooiain as varied and 
dtvorsiHed an ex|ierienco as possible. He will 
probably have one |wt department — laces, 
hosiery, or gloves, perchance — to which his 
tastes incline, and of that department he should 
know all that is to lie know*n. But the other 
dejmrtnients should by no meamt be neglected. 
“ Know' something of everything, and every- 
thing about something " is a motto which is as 
true in drapery as it is in other departments of 
life. 

Th# Nww Start. All the huge businesses 
of to-day have had humble beginnings. It is 
said that* the founder of the most famous drapery 
business in the country opened in a small shop 
with a capital of less than £200, w'hilo one of the 
best known business houses in the West End 


of London was started on £40. The opportunity 
and the man are the principal requisites of 
success in any sphere of work, and we will 
suppose that our man has gained as much ex- 
Mrience as bo reasonably can and that he has 
oisoovered what he considers to be bit oppor- 
^ity. We will imagine that the opportunity 
inohides an ordinary shop with one lam window 
in a likely neighbourhood and a sum £300. 

He should make it a point to choose a street 
in a neighbourhood where ladies especially 
promenade. He must see to it that m is on 


he right side of the street— that is, the side on 
which the greatest stream of promenaders 
pass, A cautious man will watch the shop he 
has In mind for a day or two before deekting, 
to make sore that there is a fair amount of 


traAc. The shop-fittings would not cost much. 
The prudent man will see that his painting and 
nMsnng is carefully done, that tne shell of 
&e shos^** as it were» looks smart and invitiag. 
Then alt that Is required is a long counter 
with a glass tep and glass all round if poasible, 


mnH ofdinmy shelving. Glass counters and 
shelving msy often hebought secondhand for » 
very smwll sum. The whole should not cost 
more than £30, hut it is advisable that the 
window fittings should be as natty as pcmihle, 
especially if a trade in fancy articles is projected. 
And it is in fancy articles like hosiery, 
gloves, ribbons, lace, and things of everyday 
request, that the modem draper now b^ins 
business. Such things arc easily and inex- 
pensively stocked, they make a grand show,, 
and they are quickly disposed of. The far-seeing 
man, by careful preliminary observation, may he 
able to gauge with fair accuracy the class of 
goods that will suit the neighbourhood. He 
should try to get a “ special line,” be it hosiery,, 
gloves, or what not, well placed in the unndow 
to draw people into the shop. 

Window nnd Wall Fittings, With 
regard to interior fittings, these necessarily 
vary according to the shape of the premises 
and the space at disposal. A very useful article 
to have is the double-sided dividing mirror 
shown in 1. It is in a polished wo^ frame 
mounted upon two wheel castors, so that it may 
be easily moved. The object, of course, is to 
divide a window into sections so that one 
w’indow may be drcssixl with two different 
classes of gooils without one clashing with 
the other. We also illustrate [2] an ordinary 
wall fitting with a counter and plate glass top, 
admirably Hiiitcd for a beginner. 

This is fmm a design by Messrs. Samuel 
Haskins and Brothers, of London, and the 
chief jx)int in this f4cbeme is that it has over- 
counter display rods, which enable the goods 
to be shown with great effect. The raiU are 
carried by suspenders which are fixed to the 
top of the fitting, which must be specially 
constructed with hearers to receive it. The 
cost of these rails and suspenders complete would 
be about 8s. per lineal foot in 12 feet lengths 
and upwards. A variation of this over-raif 
idea is the ” Zigzag Railing,” as it is called, 
which allows of the goods TOing shoam at an 
angle. The ** Zigzag ” costs i^ut 12s. fid. 
per lineal foot, measured in a straight line from 
end to end. The wall fitting consists of openings 
to receive either boxes, drawers, or packages. 

This class of fitting is made from 8 to 9 feet 
high, sometimes more, and the size of openings 
depends upon the class of goods or department 
it \b need for. If, for instance, it he used for 
a ribbon stock, the openings should be about 
18 inches across by fi inches high, and fitted 
with g^ass-fronted drawers, so msde that they 
are practically dnst-ttfbt. The goods in the 
drawm are kept undamaged and the glass- 
fronted drawers allow of a beautiful arrmige- 
ment of colourings exposed to view. For stieh 
departments as laces, gloves, etc., the openi^ 
would be filled with ol^-oorered boxes. The 
recess space is a feature of thb class of fitting, 
fhviding as it does the lower from the upper 
part of fitting, and also enabling one to wm 
the lower deeper than the upper part. 
When the receas is lined with mirror it affords 
a splendid opportunity to dispiay goods. 



Expense of Fittinie. The cost of such 
a defwable fittiiig yaries considerably with the 
size of the openings, but the price of a fitting 
similar to that shown would ^ about 35s. per 
lineal foot, without boxes or drawers. Glass* 
fronted drawers would be about fis. fid. each, 
and boxes from 3s. fid, upa'arda, according to 
size and quality. The counter and cas<» shown 
in front of the fitting are of a 
useful tyj>c. The lower part is 
formed with a tracery moulding 
and panelled front, pilasters, and 
plinth. The interior of this clasK 
of counter is usually fitted w*ith 
a potboard. shelf and divisions 
forming a certain number of 
openings. In some counters the 
interior may U* fitted with drawers, 
such as for haberdashery depart* 
ments. The case over the counter 
should liK* made with ebony or 
black wood liars, and the whole 
glazed with polished plate glass. 

The flaps at the back of the cas** 
art' hinged and fitted with spring 
catches and lined with mirror. 

Sometiiuf^s the Inittom of the cast* 
is hned with mirrored glas-s, but in 
mMiy cast's in cloth, or with lfx).s«* 
trays. The cost of such a counter would U* 
alxiut 30s. per lineal foot in 10 feet lengths and 
upwards, and the same for the case. 

A comer of one of the show-rooms in the 
trimmings and halierdashery department of 
Peter Robinson. 

Ltd., of Oxford 
Street, London, is 
shown in 8. It 
speaks for itself, and 
is a fine sample of 
interior display. 

Eutabliuhing 
hU Credit. A 
young man with 
£300 and a good 
rticord will have 
little difficulty in ob- 
taining stock. The 
usual plan is for him 
to place his creden- 
tials before one of 
the large wholesale 
houses of good 
standing and, if 
accepted, to make 
that his “reference 
house." He then 
goes round to the 
wholesale dealers in 
silks, laces, blouses, 
outfitting, and so 
furch. tells f^aeli 
that he is starting in Imsiness. 
orders, and refeiw them to the 
house. By this means he pts the supplies he 
needs and varying periomi of credit. Here 
the m«ieh*abitse^ S 3 i^m of “ dating " comes in. 
If he buys on February Isi he can usuaUy 
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amiiM to get immediate delivery, but the goods 
may be dated May 1st. and j^yment is not 
demanded until a month after that. The wise 
buyer will take advantage of full discounts for 
payment within the specified period, 2} per 
cent, to 3 per cent being the usual discount for 
a month. The advance of such an arrangement 
to A sraArt man is obvious. It givt's the energetic 
man an opportunity to l\im over 
the stiK'k and order a new hu by 
ihc time his first payment is due. 
.Vs it is luHM'ssar)' that a clrajH'r's 
sUx'k should Ih' tumcnl over at 
least four limes a year, it will Is* 
s(M»n that it may Ix' |K»ssihle foi 
an Able man witfi fairly ginxi luck 
turn over his stewk within the 
twy‘lv<‘ in-mths without touching 
his rA}>ital 

Buying. Grt^at caution is 
lUH'CHWiry ill buying. “(JtKKiH 
well iMiiight are half sold," is a 
truism no young draptT— or old 
one for the matUT of that — should 
forget. Kvciy^ traveller's g(K>ds 
should U* ins|xvttHl, for one never 
know's w'heii one may hit upon just 
the thing one W’ants at a trifle less 
tlmn another has show'n. Theses 
small savings amount to something in a year. 
Be sure to get the full discumnt on every account. 
This is money earned at very little trouble, and 
should be w'atchod carefully. Prompt cash will 
scarcely be possible at first, but it will bi' easiei 
month by month. 
In many large busi- 
nesses it is said that 
the discounts pay 
the salaries and 
expenses of the 
counting-house. 

Amount of 
StocK, Always 
keeping in view the 
careful man feeling 
his way w'ith £3(1 
already spent in 
fittings, we pass 
on to the amount 
of stock necessary 
in order to make a 
presentable display. 
From £25 to £jkl 
worth of hosiery 
would bo required 
for a start, while 
£10 worth of ribbons 
would be ample. 
Then a fine assort- 
ment of laces could 
lie obtained for £25, 
while eorsets would 
run into another £20. Haberdaahcry is an 
important and profitable branch to cultivate. 
This includes cotton, tluvad, needles, pins, and 
such things, and £50 would not bo too much 
to spend on that department. Bahy linen ai^ 
servants* aprons pay well, so £10 would be laid 



out on these* while £15 judiciously epeut in n 
nice selection of blouses would produce a flat- 
tering return. 

The foregoing computation applies more 
particularly to a start m the metropolis, or in 
some of the larger provincial cities and towns, 
where there are withm easy reach large wholesale 
houses from which short stock can be quickly 
renewed. In a country town, a larger initial 
outlay would l>e necessary, but in all cases the 
methods pursucnl by the successful business men 
of to day have invariably l>een to start with 
light stiM ks, and to keep buying little by little 
to fill up. The London man, m'ith the fmest 
wholesale housfst in the world at hand, has many 
advantages over his country brother, but the 
provincial man has usually the benefit of kes 
comfietition and )iettf*r prici*s. 

Specin lining. As the t4mden(y of the 
age is t^iwards specialism, it is ncH;eHMary 
that the young business man should take 
up some sfKH'ial line suitahln to his neigh* 
UiurhrHxl, and push it. It is half the battle 
when the buliim of the neigh lK)urh<Kid are foreed 
to recognisf? that for lacM^ Jenkins is pre* 
eminent, or for Imby clotlu^ Hopkins cannot 
In* lN*aU*n. The famt* of a dratier as a sfiecialist 
by no means retards his devcMopment in other 
de^iartments. His lacim may Iw unrivalled, hut 
he should sw to it that the extra profit on laces 
should lie used in making the dress stuff and 
other demrtments so complete that the lady 
who hanlcers for laces may also lie induced to 
buy dresses. 

The ** ready-made " departments are popular 
— they are indicative of the feverish hurry of the 
present day. B’ousrs, ^kirts, jackets, and ladies' 
outfitting must be kept in all sixes and varieties 
ready for immediate use. The old fashion of 
buying goods by the yard and having them 
mMe up at homo is almost dead. Sheets, 
pillow-cases, and towels must be ready-made, 
and in many cases, ready- washed. The up-to- 
date draper should also undertake to mark all 
household goods free of charge. 

Rwady«mad« Bualn — a — . As a rule, 
it is better to start off one s own bat, so to speak, 
than to buy a going ooneem. This nik applies 
more particularly to businesses in a big town, 
for town people appear rather to prefer goii^ to 
a new shop. The inhabitants of lai^ citiec 
are ever on the look-out for new sensatioos, and 
a new adventure attracts them, more often than 
not, on aocount of its novelty. There are, of 
course, the usual exceptions which prove this 
rule. For instance, a man may buy for £900 a 
business which is dwindling from neglect, pm*- 
haps, or from want of enterprise on the part of 
the proprietor. Such a huidnew may mereW 
want new bkxxi and brain to make its ownera 
idrtone. There are many husinessea of that type 
to be found advertised in the trade joomalt, and 
there are many other genuine bnsiiMases for sale 
in wbieh the propriety have made a fortune, 
hut these are not to be purohased for £900. 
Thmfoie, the young man with limited capital 
and pISB^ of ** go,** u he oontemplatea startittg 


in a large centre, usually passes over the fussi- 
nesses for sale. 

Thn Prowlncinl Bunlnnna. In acouhtiy 
town, however, the exact converse ludds good 
There, local considerations make it necessary 
for a stranger, in order to get anjrthing of a 
footing, to buy an. old-established business. 
Country people are more conservative, less fickle 
in their tastes. They like to patronise the shop 
in the market place where their fathers, and 
maybe their grandfathers, have always bought. 
They like to look in on market days and order £10 
or worth of goods from people who have 
grown up in the town, and who know their 
idiosyncrasies. The new start ” has a rather 
quiet time of it for the first few years, imtil his 
standing, conduct, n^ligious and political opin- 
ions have lieen accurately gaugeci, and he has 
broken down the cautious reserv^e of his neigh- 
liours. 

When things are going all right, and the 
prospect of making a business s^N^ms certain, 
negotiations should lx* U^gun for taking a lease 
of the shop. Many a young man finds that when 
he has begun t<» build up a )>ros]ierous trade, the 
landlord considers it a favourable opportunity 
for increasing tlw^ n*nt. Such a contii^ncy 
should he guarded against as early as possible in 
one's business career. 

Profits. The average rate of profit in the 
dra])ery business is from 22^ to 25 per cent. 
It must not In^ forgotten that the stock should 
be turned over at least four times a year, 'fbus, 
a £300 stock turned over four times at a 25 per 
cent, profit, would leave a gross profit of £300 at 
the end of the year. Half, or more of that sum 
is required for rent, rates, etc., and working 
expenses, and the net profit would be probably 
£100 to £150. This is putting a rosy view cm 
things, and excluding misfortunes, ancf we do not 
say that everyone wul do that the first year, or 
even the second. But we are assuming that the 
adventurer knoww his business, is careful, works 
bard, buys kemily, and takes fuU advantage of 
discounts. He would require to have at least two 
lady amistanta— Kme costing probably £30 and 
the other £18 per annum their keep-~and 
one errand boy, who would receive, perhaps, 6s. 
a week. The profit made dui^ the first few 
years shoald be put, of course, into the biisiness. 
The stock in saoh department, or at least in the 
best paying departments, would be gradually 
Increased. Improvemsfits would be made in thr> 
sbop-fltting. Glass cases may be added for tbe 
disj^y of the finer class of goods, and in a year 
or two, perhaps, even a new shop-front may be 
put in, with a better window for displaying the 
tempting tingtrie so dear to the feminine heart. 

Profitnbln Depnrtmmts. As has been 
already stated, it is the fancy goods on 
which the biggest profits are made. Millinery, 
ladies' underwear, nosievv, corsets, baby hnei^ 
bbuses, jackets, and efamm furs, afi oom-^ 
maad a quick turnover and good pi^L On" 
hats, a pnmt of at least 99| per cent, is gained, 
and numy of the in pop^oos workhig- 
^ass dmids nowadays uas amlaimy mose as 
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aD advert iftement than anything el»e. They 
advertiae ** Hats trimmed free of charge ’ as a 
draw, and in spite of the fact that they have to 
keep milliners to do the work, the profits are 
such on the bare material that it pays, not to 
speak of the eustom it attracts. Mantles and 

{ ’ackets are also good articlf>s for thfjse who know' 
low to handle them, and it is no uncommim 
thing for a smart man to turn over fourteen or 
hfteen patterns of jackets— costing, say, 14 b. each, 
and selling at one ^inea — eight or ten times 
during the year, ^bbit-skin furs that cost, 
perhaps, 2s. tkl., 8s. lid., and 5s. each, sell like 
hot cakes at the first **nip of winter"' at, say, 
8h. Jld., fjs. 6d.. and 7b. 6d. respective^. 
Costumes, coats and skirts, umbrellas, all bw 
good profits and sell quickly. The lowest profit 
is mMia» on Manchester goods " — ^tnie drapeiy. 
The average rate is from 17 to 20 per cent., and 
the stock is bulky, heavy, and slow of sale, but 
it must not be forgotten that in this thm is 
little or no bad stock. 


Credit. Except in H^ilid. oldfuHhioncd 
country concernB credit m prat tically unknown 
in the retail drap(;ry trade. With Hinall buninchHCH 
cash is universally the case. In an old estab- 
Jished country establiMhmcnt nearly half the busi* 
ness done is credit, and theredore a longer profit 
is necessary. It is a common thing to find in such 
businesses that the majority of the customcTs 
are never off the bociks. The servant girl c orocs 
in for a dress, she pa}^ £1 down, and the balances 
remains. When she has paid off that she 
wants something else, and so it goes on. The 
farmer's wife purchase's £2<l worth of goods 
for herself and her daughters. She pays £1(1, 
and by the time she pays the other £10 she 
wants another £15 worth of summer wear. An 
elaboration of this system is pactised on an 
enormous scale particularly in t^ Midlands and 
Lancashire fay tallymen, or Scotch drapers," 
aa they are nsnally designated. These descend' 
ants of the ancient packman or travellii^ 
draper have regular rounds of customers in 
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the diMiricU in which thev nettle upon whom 
th<w call periodically with aamplea of drees- 
stumi and drapery. The goods are delivered 
in the piece* or made up aeeoraing to agreement* 
a sum IS paid down* and the balance is collected 
in so many shillings weekly* fortnightly* or 
monthly as the case may be. Naturally* the 
purchaser has to pay considerably more than 
the value of the goo^* but it is a convenience 
for poor people* and incidentally, the tallymen 
usually make small fortunes in a surprisingly 
^hort time. 

Thm Barfain Bale* Twice a year* at 
least, the alert draper finds it necessary to in- 
stitute a bargain aale. At the end of summer 
there is still on stock an accumulation of articles 
of a ** summery*’ character which must be 
cleared. A light and airy summer creation in hats 
is no use for winter wear, and the fashion in hats 
will be totally different liy the next summer. In 
like manner* when the spring sun begins to shine, 
the mantles, hats, eoats* and furs of winter 
are undesirable, and the up-to-date man ad- 
vertises his spring <*learaiu'e sale. The ex- 
|i(rtenctHl man, of course, marks his proBts 
with a view to covering the losses incident from 
unseasonable stock lieing left on his hands. 
Inii, generally speaking, these bargain sales 
are very prontablo transactions in spite of the 
“ sa<’rittees.” At m rule, however, the sales 
are genuine enough, in spite of popular cynicism. 
For at the time of the year, between seasons 
as it were, the wholesaler also is anxious to clear 
his surplus stock, and hats, for instances that 
may have cost the retailer *Zn. 6d. or 3s. each 
during the season, he may l>e able to puix’hase 
at 12s. i>er dozen. Ho that it may he stated 
by the rt^iailer in all sincerity and with jH'rfect 
truth that he is now selling a hat at Is. <Ui. 
or Is. Ikl.,” as the case may Ih% “which usually 
costs 4s. tid.” The |N*rhKlical sales, however, 
are mainly useful in that they attrac't custom, 
and serve as outlets for remnants, oddments, and 
soiled stock. All that is wantiHl is an assort- 
ment of pru'c tickets, and a stirring-up of 
neigh Ih)u ring feminine eiiriosity by handbills, 
advertising in the Iwal paiw'rs, mysterious 
pre|)arations with brilliantly -lighted windows 
far into the night, and a pre)>onderance of 
actual Imrgains. 

Thw Secret of Drapery. One needs 
only to walk down the main street of ain' 

C vineial town or suburb, or to stroll along U?e 
ini'Hs streets in the West End of lA>ndon to 
tliac*over the wvret of d^apcr>^ The ob«er\’ant 
stroller will note that the window's that attract 
most atU'iition in any neigh l^oiirhcKMl are those 
of Uie draper. The ixHiple who shop are the 
ladies, and if one sec^s a cluster of ladies con- 



and magnetic properties of his window. The 
window show must be first of all attractive, 
but it must be varied constantly, and each 
show should be devoted entirely to one class of 
goods at a time. 

Window Dreoning. An arrangement of 

f oods all of cme colour is very attractive, 
n the summer nothing is more chic than a 
window dnwsed all in wtiite. A draper shouk 
have the true eye for colours, as half a shade 
in colour makes all the difference between selling 
an article and not doing sd. Therefore. ii 
mixed or»loutM are used* care must be taken 
that they hannonise [»ee also page 610]. 

A fresh window display every week, showing s 
varied assortment of ladies’ wearing apparel* wi' 
make the reputation of a draper within a year 
for that particular branch of trade. But ladies’ 
underwear should not be thrust in the public 
gaze until it palls. A variation of laces, Man- 
chester goods, blouses and skirts, or stoles, 
in between make the ladies’ outfitting — with 
its cherishi^ profit — come like something quite 
new again. Then the wide-awake man in busi- 
ness very soon discovers the needs of his neigh- 
bourhood. and caters for these needs. The 
failure of small businesses is due in a great 
measure to this neglect in gauging the wants of 
those for whom the proprietors should provide, 
and the consequent accumulation of de^ stock 
which, metaphorically, hangs like a millstone 
round the unfortunate draper’s neck. 

Trade Protection. The draper newly 
started on his oum account, and anxious to 
take advantage of all that is offered for his 
advancement, may find it advantageous early in 
his caeeer to join the association known as the 
i)rafiers' ('hamlier of Trade. The objects of the 
association are to give legal advice and protwtion 
from vexatious pri»sc*cutionH to mcmliers who pay 
an annual sulmcription. The beginner whom we 
have in mind would pay 10s. jier annum to the 
Association, and for that the C’hamber undertakes 
to help him in legal matters connect4'd with his 
business, by prosecuting |x;nK)ns who defraud him, 
and to give biro the benefit of “ central ” offices 
where he can make appointments. If a member, 
he will likewise have the benefit of a Plate Glass 
Insurance St'heme which Ha%^es 30 per cent, of 
premiums to insurers, and the Chamla^r is pledged 
to assist in opposing injustices to the trade, such 
as postal “ cash on delivery,” manufacturers 
obtaining unjust monopolies, carriers repudiating 
liability, secret commissions to buyers, and Acts 
of Parliament lieing |>assed likely to hampc*r 
drapers in their business. The question of re- 
ductions ill fire insuraniv, on alteration of the law 
of debt, parochial contracts and bogus drapeiy' 
companies, a!so engage the attention of the 
Chamber, which, in wort, is promoted to keep a 
keen watch on all matters ^^ting the tra^. 
Until the employer baa over twenty employees, 
his annual subwription would remain at lOs. 
When he has over 2D and under 100 employeea 
it will be £1 Is*, and £2 2i. when there are 100. 
The offices of the Chamber are at 155-6* Oieap- 
side, London, £.0, 



Adventitious Aide. Many a lar^ 
cirap^ buftinesa haa been built up solely on 
advertising. An energetic man, hampered by 
unen\*iable surroundings, has often extended 
his operations to the whole country by a sjpuem 
of careful newspaper advertising, w'hich has 
brought him not only hunc but fortune. The 

mail-order business,*' as it is called, has 
developed enormously of recent years. Orders 
by post are solicited by striking newspaper 
aclvertisements, and if the advertiser gives 
prompt attention to orders, and strives to send 
an article with which his customer can find no 
reasonable fault— in short, gives gf>od value 
for cash — h<‘ is bound to suceml. He w'ould, 
of course, pay carriage on goods amounting to 
a stated sum in value, but many of the more 
progressive men have found it pay to send 
orders for any amount (even f<»r half a yard of 
lace) post free. The drapc*r who essii^'s to do 
this class of business must, however, Iiave the 
“gift of advertising." He must kiu»w how to 
tell the public crisply and p<nntt*dly what to 
buy and what he s€*lls. His announcements 
must U* distinctive and nl>ovr all they must 
Ik* |)«‘rsistent. A sudden and violent nish of 
sensational iwl vert ise men ts and then a sudden 
silence is likely to U; worse than useless. 

The Commercial. A good plan for the 
dra|H'r's assistant who aspin»s to proprietorship, 
and who would learn commercial wisdom in a 
g<MKi H<'bool, is to engage himself as a com- 
mercial traveller for a time to a reputable 
wholesale house. This is easier said than done. 
But if a young man sets out in lib* with a 
definite aim, he will Ik* wise to ke(*p this con- 
tingency in view os his ultimate period of 
sendee under an employer. Having gained an 
inside knoM’li*dge into retail methods in all 
dejmrtments of retail dra}K*ry — and their name 
is legion — he might attain to the covet4*d 
|H>Ki(ion of buyer in a large dra|>ery establish- 
ment. Su(‘h a fKisition brings him uinn’lly into 
contact with wholesale houses, and a smart 
man “of good ap|)earanee and a<ldn*HH,” 
a(*(*ording to the stock d<*scription, should havi* 
little difhcuUy in obtaining a fK>st as provincial 
n*preH4*ntative in a house that knows his value. 
Of course, most rt‘pres<*ntativ<*s are bred “in 
the house,*’ hut there are except i<inH and the 
<ompi*tent buyer who badly wants such a 
|K>8ition should not have long to s<*ek for it, 
(>vcn though he has not grown up with the 
business. The amount of business information 
and the varieties of methods which the ol>servant 
iommercial can acquire in his journeys through 
the country will prove invaluable when finally 
he launches into tnisiness on his own account. 

The extent to w hich the drapery business may 
be developed is indicated by a walk through one 
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of the large establishments in town or country, 
’riiert* will l>e bmiul under the same nM>f and 
under the same i*ontrol, de|>itrtments — iw'parato 
and distiuei — licvoletl to Imby linen, Berlin 
wool, cUuhing, outfitting, ear}K*ts. drfwsmaking, 
millinery, furs, gloves and luisierA*. haU^nlashery*, 
hats, silks, iimbrt*llaM. and somelimcs furnishing, 
all of w'hieh an* the subjtvts 4»f individual 
articles in this course. 

Trannatlantic Methoda. Tlie hurtling 
methods of our American cousins an* nnu'li 
vaunt4‘d by wime mcKh'ni buMtn<*ss iiM*n, anti 
proliably Uritishers might leant something 
frtim the AmtTicans. But American inetluHls 
arei slow* of adoption in this country, ami 
Britishers sniile indulgently at Wanainakei'K 
Itx'tures to assistants “ on thi* niles of huHim*sH,“ 
“ the conduet of husiness," or ** tlie way (<» 
treat custtuners.*' preferring the less at‘adt*mie 
hut more practical training of their forefatliers. 
The eartl system for ket*ping the Inioks is not 
catt'hing on in this eountrv*, hut the samo 
svstem as appliid Ui “ follow-ups “ is having 
something of a vogue in some qiiart^TS. The 
large and distinct departments into whit'h tlu^ 
sueeessful draiH*r gradually divides his husiness 
make the applicuition of this systimi )M>HHihle. in 
that the heads of eju*h department ran “ ke<*p 
track of trade." and follow up with circular 
and <)lherwisc any customer who has ever iHiught 
anything and has had (xu’asion to leave name and 
ad(ir(*ss. In America, also, tlu' " sahni ojwralor " 
is an institution praetieally unknown to this 
eounlry. He takes in hand to get rid of your 
stock in the shortest possible time, at a profit, 
to make your sale “ the most sueeessful ever 
h<*kl, ’ to wTite your advcrtisemimtH, and to 
advise you generally. All of which may bo 
very useful oeeasionally. but the fortunes in 
drH}K*ry, as in every otluT trade, are built 
up by men who know their own business Iwst, 
and who have ni^le<rt<Hl none of the teiM;h* 
ings h*arnt‘d in the hard sehmil of ]M*rHoniil 
exjH^rienec. — 

Useful LItermture. Tlie man who de- 
sires to keep eonversniit with current events 
must suliscrilK* to at least one of the many 
trade pa|K!rs which deal solely with the drajH^ry 
business. A series of usi'fui Inisinf'SK IsHiks are 
issued by thc^ Home Trade Ihiblishing fVinipany, 
such OH “ B(K>kkcKtping for Retail DrajKTs," 
*Jh. 6d. ; “ Window Dressing for Outfitters," 

2s. (kl., etc. Xaismith’s “ V^oung Drarwr's 

Guide U> Su(Tcess," Is. fid., publislud by (iarfJner, 
of Paisley, contains many uscdul hints for 
beginners, while the more advanced man will 
have by him a eopy <»f the “ Drap<*r’s Dielionary,'' 
by S. iV. Bock, which is published, at 3». 6d., by 
C'ollinridge. 
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STEEL-FRAMED STRUCTURES 

Cantileoors. Warren Girders. Lattice Girders. TreGss Girders. 
Braced Girders. Whipple-Murphj Trusses. Trussed Beams 


By Professor HENRY ADAMS 


BteeUframed Buildlnfs. In a 

framed building there will iiKuallv ho three con- 
ditionH of loading for the ntanehioi H. Thowt in 
the interior have the heavioMt load to carry, but 
it iH generally applk-d Hvinmetrically on two or 
four HidoM ; thoM? on tlie exterior, except the 
c'omer HtauchioiiH, will have twoloadn on oppoKite 
hid*^, and another load on a third Hide, and thow* 
at the c'ornerH will have two loadw on adjoining 
MidcH, In the firKi eam\ the lolul load will he 
greatent, hut will he nearly, if not quite, halaneed ; 
in the necond cam*, the load will he h*H8. hut an it 
will he only partially halant'i'd, the total effect 
will not Im* redtieed ; in the third cane, the load 
will hi' Htill leHH, hut will not he halaneed at all, ho 
that approximately each cane will require the 
Hatiie Hi/.e of Htan<‘hion. 

Solid Stool Pillars. For intermediate Hup. 
porta to girdera in ahop fronta, theatrt' hal- 
c'oniea. etc., the minimum oh.Hiruetion to the 
view, with the reqiiiaite atrength, ia ohtaini*d by 
the uw* of aolid attn'l cylindrical pillara, with cant- 
iron or ciMit atei'l <'ap.4 and htwiea. Theat* pillara 
may bt' caleulatisl hy the formula 



where \y aafc loiid in tona, / aafe com- 
pr<*Haive atreaa on abort a|Kvimen 5 for mild 
at«M'l, A aectional area in aqiiart' inc'liea, u 
('oiiatant for endw Hat and Hx<*<l, i length 
in inchea, au<l d diameter in itiehcH. 

Csntilovors. t'antih'vera may U* in the 
form of la'ama, rolltHl joiata, <»r girdera built 
into a wall or rigidly coiimH’te<l at one end, with 
the other enil frtH» and projecting. The load 
aiipiKirttHi hy it may Ik^ eonrentrati*d at the 
frin* end or at any interme<hate point, or may 
Im» uniformly or irregularly diatribute<i along it*. 
The load may Ik* quie*4<*ent or “ dead," it may 
lie a vibrating or “live load." or it may l>e a 
mort* or U*Ha attddenlv applitxl Uuid prtxhicing 
im}iact or ahock. All tlu'iae x*aried condition^ 
produce diffenmt amounts and diatribution of 
atreaa. Tile mort' common coaea are ahown in 
167, when* the maximum liendtng moment ta 
<*qtial to WL, and in 168. when* the maximum 
ht*iultng moment ia (*qual to lArL*. «c lieing the 
load pi'r foot run and L the span in feet. 

BrscSsts. Brocketa are contilex'era of 
more complex aliape, the airoideat being in thw* 
form of a triangle an 158 ana 180. V^ate%*er 
the detail of the arrongrtnent the principle of 
tl^ atreaaea ia oa aliowii. Taking the raoe of 158 
with a hiod at the md, the tenaum in the hori* 

Montal part will be W x and thia wUI hr 

the amount of horizontal pull on the wa’' st 

2226 


the top and ihniat at the bottom. The weight 
alao prodtieea a downward thruat at the bottom 
“ W. The jhniat in the inclined portion will 

be =~ W .1/, The atntiHoa may be shown 

graphically by n*ciprocal diagram as in 161. 
First numlier the apacea lM*tw'c*en the external 
ford's 1. 2. 3. 4, and the internal a|iaee 5. Then 
in 161 draw the load-line 1-2 equal to the load 
to any given scale, and from points 1 and 2 draw 
lines l-.'i and 2-5 parallel to the lines in 158. 
w fiarating apacea 1-5 and 2-5. Then, 2-3 
lH*ing equal to 1-2, point 3 will lie the same as 
|M»int 1, and as there wdll lie no atreaa in 4-5 of 
158. theae two points wiU come together in 161. 
Sealing off the lengths of the linea in 161. the 
Ntrciwea will he found to agree with those shown 
hy calculation almve. 

The case fd 160 cannot lie completely deter- 
mim*d liy a r<*ciprocnl diagram alone, as thc»e 
diagriiniK do not take account of transverse 
atrt*aa. In numU'ring the spaces the distributed 
load niuat Ik* taken as c*qui valent to half con- 
c*eiit Talc'd at c^aeh end, so far as the stress cm 
the frame is cc)nc*(*nned — r;c.. as forceps 1-2 and 
2-3; then in the rcciprcH’al diagram 162 the load- 
line 1-2, 2-3 will first lx* drawn to scale, and 
ixiint 0 will lie found hy draw ing 2-6, 3-6 parallel 
to the eorres|K>nding lines in 160. Them 1-5, 
6-5, and lastly, .'>-4, Ixung c*qual to 1-5, 1 and 4 
will Ik* at the same fx>int. Before going further 
it will be well to note that the nature of the 
strc'ss is determincxl as explained in eonnectiem 
w'ith the triangle of force's cm |>age 18,34. Taking 
the joint in 160 surrounded hy the spaces 1, 2, 
6, «'» f clockwise), 1-2 is a force of known dircx*tioii 
ac'ting downwards, then 2-6 in 162 is away from 
the joint indicating tension. 6-5 is towards the 
joint indicating conipn*ssion, 5-1 is away from 
the joint indicating the pull at the wall. Again, 
taking the joint at 2. 3, 6, 2-3 acts downworda, 
tlien 3-6 acts tow'ards the joint show'ing eom- 
preasion. Tlie effect of the distributed load 
in producing transverse stress will be given by 
WL 

the lx*nding moment formula - as in the ease 

cl 

of a licam, which gim the height of the parabola 
in the centre, T^re are thus two forces acting, 
the direct tension and the transverse stnms. 


These are comlnned by the formula ^ M 

A Z* 

where W is the direct load, A is the seottonol area 


of the upper member, Z its section modulus [page 
1984), and M the maximum bending moment. 
Hie plus value will give the stress in the upper 
surlooe of the memhw, and the minus value 


in the lower surface. One other point of 
dillereiice between 158 and 188 dmuki be noted. 
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Tli<* wall piece in iS^viz., 4-5— -ha» no strewn, 
whik* in 160 it it* in comprewion due to carrying 
half the load. 

Ernced Cantltever. Tlie reciprocal 
diagram afforclH a ready meanH of ascertaining 
the strcfwm in a braced cantiktver as 168. Draw 
the load'Une 1-2 in 164* then note that point 
0 muHt lic next found by drawing lines 1-9, 2-9 ; 
then it-K, 2-H, and no on, always working from 
two known )M)tnts to obtain the unknown third 
TM»int. The remainder presents no difficulty. 
The nature of the Htresses may b(? conveniently 
indieatcHi on what is eaU<*d the frame diagram, 
163, by thin lim*H for tension. thi(*k lin<*s for 
eompression, and doltird lines for no stress. 

Braced Beame. A short brack'd girdiT in 
thriHi bays of the Warren ty|s* is shown in 166. 
Taking t)ie loafl as 12 tons disirihuU^l ak»ng the 
top tlatigt\ there will Ik* four tons on each complete 
bay. so that the distribution will Is* as inarki^ 
anrl the reivetions will cwh amount to half 
the total l(Mid t^' 2 ., six t<ins. A little more? 
than half this ginler is shown in 166, and the 
iiK'tluKl of finding the stresses liy fuirallekigram 
of forces is indicated liy dotf<*d lines, eominenee- 
inent Is'ing niiuk' at the abutment. A load of 
one ton from tlu* end pillar d(N*s not |)asM through 
any of the bra^'ing, so that this U'ing d<*dueted 
from tlu* reaction, leavi's five tons to lie rtisolvixl 
into the direi'tions \\g anti Ik/. Tension and 
compression may lie eonvcniently indicated by 
the signs - an<( * . Transferring the stress in 
]W to its up{N*r end, it is combiiuxl with the load 
on </ to give the resultant Ud ; tht*n the stress 
in hd is rt*solvt'd tnlti tht^ <lir(*ctions dg anti dr. 
'Phe stress in dg is tht*n transft'rnxl to the l(»wer 
end, and its etTcct found in tht* <liret*tions of 
gr and gf. In the latter case the stress in lig 
must Im* luitltnl to give tht' total strt'ss as Hhown 
by the ligures 1k*Iow. Tlit* samt* method may 
Is' ctintinued through lo the tither abutment, 
when tlie rt'actioii tht're will Ik* found to Imlanee 
exactly the stn*sst\s in the liars nuH*ting at that 
|Miint. This methtHi is not so simpk* or con- 
venient as tliat t<i Ik* now cles<*rilKxl, but thi'n* an* 
cast's wht*r<' it will soinetiniiw throw* light uiK>n 
doubtful cases and enable them to Ik* wurktxl 
out satisfactorily. 

Girder Streeeee by Reciprocal 

Diagram. The siune girder (165) may now* 
Ihi takt*n Xo illustrate the use of nn'iproeal 
diagrams. It is shnw*n in 167 pn^iamnl ns a 
frame diagram, and 168 shows the correspomling 
rrcifM'xirai sfretM diagn^m. 

Another girder with irregidar loading is shown 
in 168 pn*|Nvred as a frame diagram. The 
n'aetions may be eak*uUted or found graphically 
as follow's. TIm* liw' of loads 1-2. 2-5 is drawn 
to s<*ak* in 170, a |K)k\ 0. is taken at any point 
and vtH'ttirs drawn from points 1, 2, 3, the foree 
lines in 160 ani produced, and anywhere on the 
rcection 1 -I, as at A, a commencement is made 
for the funicular polygon. Then, from A, 
parallel to the vector from 1. a line is 
drawn across space 1 ; this is continued acroas 
space 2 by a line parallel to the vector 
from ]iotnt 2, and across space 3 parallel 


to vector from 3, meeting the other reaction 
in B. Join BA and from the pole 0 draw 
a paralle] hoe to cut the load-line in 4, then 
3-4 will be the reaction on the right-hand side 
in 168 and 4-1 the reaction on the feft-hand side. 
Having found point 4 on the load-line, the 
recipr^sal diagram may be completed as shown 
writhout further difficulty, except that 4-5 will 
(*ome at the same point, showing no stress in that 
liar, and 3-12 will also occur at one point. 
Although ihc*it? will be theoretically no stress 
in these liars they are put in for appearanix» 
and to provide against contingencies. 

Lnttlce and Trellia Girders. Lattice 
girders |171) and trellis girders (172) may 
Ik* w'orktxl in prt^cisclv the same way. Lattice 
gir(k*rs with verticals [173] an* strictly in- 
determinate slnietures. as tlie stn^^s in the 
various memlK*rs depf*nd to some t*xtent iijKin 
the workmanship. It is generally assumed 
tliat half the load iifKin any a}K*x, whether 
tension or c<impression, jiasscs thmugh the 
verti<*al inemlK*r, and this is Ionic out by 
invostigation whtm the girder is dividi*d into its 
two eom|x>nf*nt forms w'ith half the load taken 
u|K>n eatm. The method of doing this is shown 
in 174 and 176, the eorrf*s[x>ndmg strews diagrams 
being 176 and 177. The sum of the siresstw 
lieing ecilleeted. a single stnws diagram may be 
eonstrueted from them as in 178. which is to a 
Hiimller scak*. This form of girder has iKxm 
largely used for liridgcw. as. for example, the 
diaring C'ross railway bridge. 

Whipple*Murp"hy Truss. Other tyfies 
of girdcT, im<*h as the Pratt j 179], the H<iw'e (1801, 
and the roodificxl Pratt |181]. have Uxn used 
very frt‘quently for timlier hridg<*s in America, 
hut tlu* ty]M* iierhafiH most favounxlat the puwcmt 
time for stivl construction in s|ians of 60 ft. to 
|0t> ft. is ihe \Vhippk* Mur|>hy truew [182], 
also known as the Liiivilk* system. The ealeu- 
lation of the stressiw in this girdcT weupy many 
closely printed pages in works on stnietural 
m<H*hanies. hut the principle just illustraUxi 
of dividing a eompU*x girder into its eom(Kment 
parts, each with its due share of the total load, 
may l>e conveniently applied to this ca.*»e. 

Xrussed Beams. A simple trussed beam, 
as 183, is used ftir trussed purlins, small gantrM*H, 
etc. The frame diagram shows that the dis- 
tribut4*d load must be indicated by force lines of 
the proper value over each of the points of 
support, and the stress diagram [184] may then 
be drawn. When the end thrust in the horizontal 
memlier is seak*d off, it must be combined with 
the liending moment of the load between the 
points of support producing a transverse stress, 

by the formula already given — m., ~ i 

A 

For large spans it is necess^ to have two struts, 
as in 186, and the stress diagram for a uniformly 
distributed dead load is shown in 188. With an 
irregularly loaded or partially loaded beam, 
or a rcdling UmuI, the truss wtfl require bracing 
between the two strata, otherwise, when the 


kMMl is over one strut, there will be a tendency 
to lift the other strut. 

Cotuinmed 


2228 






Group 13 

GEOGRAPHY 

16 

CohMutiMt from 
fmgf 'r.m 


ITALY, SPAIN. & PORTUGAL 

Build of Italy. Climate, Frodncta, Towns, and Features cf Intereet 
Physical Characteristics and T^wns of the Iberian Peninsnla 


By Dr. A. J. HERBERTSON, M.A., and F. D. HERBERTSON, B.A. 


ITALY 

From the Rummit of any lofty Alpine peak 
south of the Rhone Valley — Monte Rosa, for 
example— a wonderful view is H(H?n to the south. 
Vast and blue extend the plains of Pitidmont 
and lx>mbardy. rieh lands built up in the course 
of untold a^es at the sou them base of the Alps, 
and form(»d of the sediment enrriiKl down by 
the rivers deseendin^f from their snow'-tields and 
glacicTs to the Po, which, on a clear day, may 
lie made out like a silviT thread in the blue 
distance. 'I'he vallcj’s o{H*ning to this plain 
arc even more iK^autiful timn those opming 
north, and the lakes w'hich fill many of their 
lower ends - Maf^giore, Lugano, Como, Garda, 
and smaller om^ -have an indt»sori liable charm 
of southern loveliness. 

West of the Adige, all the Alpine streams 
desc end to the Po. which flows almost due east 
to the shallow Adriatic, into which its delta is 
steadily (lUshing. lie tributaries on the southern 
hank come from the A|smnineH. These mount- 
ains, which form the brn’klsme of Italy, spring 
from the Maritime Al|>s, skirt the shore of 
Liguria, and ImuMien out ai^ross the centre of 
the lMNitsha|)od isminsulA, leaving narrow 
Ictwlands along the on eitfier side. The 
island of Sicily, se|mrate<| from ('alahria hy the 
Strait t»f Mf^sina, is structurally a continuation 
of the Italian {leniiiHuin. The mountainous 
islnrids of t’orsicra (Rnmch) and Sardinia, 
separntetl by the Strait of Ikmifucio, rise out of 
d«H*p mvis to the w<*«it. 

Climate and Products. The climate 
of Italy (I10,r>0d sq. miles) is cveiy^wheie 
genial, and Sicily enjo^Tfi something not unlike 
p('r|M*tUAl summer. 'Fhe Hevert*st winters iwciir 
in the plains north of the A|iennines. hut even 
them frost never lasts long. The summers are 
everywheri' hot. Round the northern plains the 
rAinfall is alsiiit 4t» in. a year, and fairly uniform 
at all seasons. Further south it dirointshca 
eonaiderahly, and o<»eura chiefly in w’inter. 
Evergrt»ens rephwe diMuduous tws, and the 
cypress. st<me-piiie, and evergreen oak give a 
wht»lly new character to the landscape. The 
charaeteristie Italian tree is the olive, which is 
gniwn* along with vine and mulberry, in the 
valleys opening to the plain of the Po,* but not 
on the plain itatdf. owing to the ae^'erity of the 
winter. In summer this plain is hot enough for 
cotton and rice to be mrown. The vine is 
cultivated everywhere. Maixe is a common 
cereal, and a special hard wheat, used for 
macaroni, is grown in the south in Apulia. 
Agriculture is the principal occupation, but 
manufactures -^Ik and other tcxtil^ engineer- 
ing. and electrical works — are rapidly becoming 
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very important in the northern plain, which is 
the most prosperous and progressive part of 
Italy. 

Northern Italy. The traveller enters 
Italy either by the Mont Cenis route, which 
brings him to Turin, with its streets like the 
squares of a chessboard and its fine view of the 
neighbouring Alps, or by the St. Gotthard route, 
which brings him to Milan, with its brown roofs, 
many liell-towers, and immense cathedral of 
white marble. Milan is the busiest town of 
Italy, silk lieing the most important of its many 
manufactures. From Milan we may go east by 
Verona, at the end of the Brenner route, and the 
old university city of Padua, to V^enice, a city 
of lagoons and islands, with the magnificent 
cathedral of St. Mark, and, instead of streets, 
canals flowing bc‘twoen lines of palaces. Or, 
instead, we may go south, cross the Po at 
Piacenza, and jiass hy the famous old towns 
of Parma and Modena to the picturesque univer- 
sity I’ity of Ikilogna. built at the base of the 
Aptmnines, and commanding the route acrtiss 
them into Tuscany. In either case we traverse 
a vast fertile plain, enchsied l>etween the Alfis 
and A|)ennines. crossed hy a network of irriga- 
tion canals, and grei»n with rich crojiii of cereals 
and fniits of many kinds. 

Liguria and Tuscany. These provinces 
lie west of the Apennim^s. Liguria is favouml 
lK>th in scenery and climate. The mountains 
which shut it in on all sides except the 
south keep off all cold winds, and its rocky 
shores are a dream of sunlit beauty. Genoa, 
often called the “ Queen of the Mediterranean,” 
is a city of palait^, built round a magnificent 
bay IwM'ked by niountaiDs. Its commen'e is 
enormous. Further south is Spezzia, the Italian 
naval station. 

Tuscany h1(>(ics from the crest of the Apennines 
to the blue waters of the Mediterranean. Its 
larj^t river is Uie Amo, on which is Florence, 
a city no h^ famous for art treasures than for 
natural lieauty, built a little below the mint 
where the Amo leaves the Apennines. Near 
the mouth of the Amo is Pisa, with a grand 
cathedral and the famous leaning tower, once 
a pras{>erous port, but long superseded by 
lieghora (Livorno) to the south. North of Pisa 
is Lucca, famous for oil. AU Tuscany is hilly, 
and many of the towns — small, bat often rich 
in masterpieces of architecture and painting — 
are built on the crest of steep hills above temces 
of vineyards and olive yards, which yield the 
famous Tuscan wine and oil 8ach a ci^ is Siena, 
with a magnificent cathedral and art galleries. 

The Tiber BmIh. Similar in character, 
but less fMle» is Umbria* the basin the Upper 
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CamfMgna. Innwmafmbie Buignifioeni chun^iei 
and palaces and the immecM cathedral of 
Hi. Peter’s tell of the apleiidour of Papal Rome. 
In every sense it deMrves the name of the 
Eternal City. 

The CamsMiSne of Naplee. This is 
separated from the Roman Campagna by a 
tract of marshes, which are rendered uninhabit- 
able by malaria, the scourge of Italy. Naples 
is built on a magnificent l^y near the base of 
Vctsuvius, an active volcano whose eruptions are 
ofUrn on a most disastrous scale. The surround- 
ing plain is one of the roost fertile parts of 
Italy. The coast is famous for its beauty, 
es^iec tally about Amalfi and Salerno. 

On the op|K)Htte side of the Apennines are the 
ihinly-|KOT>led mountain lands of the Marches 
and the Ahru7.zi and the fertile lowlands of 
Apulia, with many g(K>d harlsmni, including 
Jirindisi, the terminus of the overland route to 
the Ktisf. 

( vulahria, thi^ of the Italian lK>ot, is a thinly- 
{Mopled mountain region, w'ith picturesque 
ttiwns on th<» coast. 

The Itmllan lelande. Sicily, south of 
(•ahibria, is th«? garden of Italy. Agriculture 
is backward, hut the fiiu^ volcanic soil is extra- 
ordinarily fertile. (Vn^als and fruits, f*H{)ecially 
orange and lemon, come to |M*rfection, and in 
old times Sicily was the granary €»f the world. 
Ill the north-east is the active volcano Etna, 
over lO.fNK) fmd high. Sulphur is abundant, 
and exported in large quant it iivt. The chief 
loams, all <in the coast, are Messina, on the 
strait ; ('atania, at the base of Kina; and 
Palcrmc», on the north ecsist. 

North of Sicily an^ the volcanic Li|iari islands, 
one of which, Stromboli, is often calhsi the Light- 
hous<» of the Mediterranean. South of Sicily 
c.n* the British islands of Malta, with the 
fortifitMl naval station of V'aletta, and Goxow 
Early vt'gedahles are* grown. 

Sardinia, the only other iinportiuit island, is 
mountainous and thinly [KHtpled. Agriculture 
is backward, hut the soil is fertile. The mining 
of iron and other ores is earrie<l on. luid also 
in the smalt island of Elba, off the coast of 
’I'liscany, 

SPAIN AND PORTUGAL 

Iberia. This name is commonly given to 
the westemniost of the Miditernwneati penin- 
sulas. whadi is dtvidtd politk*ally into the 
kingdoms of Sfiain (H>2.BtK) so. niilts^) and 
Portugal (34,500 sq. mill's). The only land 
frontier of Iberia is in the north-east, where the 
l*yn'rtees form the frontier of France for over 
25 J iniksi. On the north, wmsi, and south-west it 
is awshed by the Atlantic, and on the east and 
south-east by the Mediterranean, the two being 
connected by the narrow Strait of Gibraltar, 
where the fortified rock of Gibraltar guards for 
Britain the road to India. 

MPuntaiM and Rlwars. Next to Switxer* 
land, Iberia is the loftest rcgkm in Europe, only a 
amall part of the peninsula being 1cm than 1,500 ft. 
above the sea. The Pyrenees are continued in 
the east to the south-west by the mountains 
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of Ckitalonia, and in ilm west by tlm GantiMtf 
Mountaiiis, rich in iron and other minerali 
and rising steeply above the Bay of Biscay 
From the western and eastern ends Teepeotivel: 
of the Cantabrian MounUins come two importan 
riven— the Minho, flowing south-west to th 
. Atlantic, and forming part of the boundar 
between Spain and Portugal, and the Ebrc 
flowing south-east to the Mediterranean acrosi 
the large lowland of Ar^on. West of the Ebr 
rises the Mesets, an immense lofty plateau 
with a general elevation of over 2.000 ft., formin 
the core of the peninsula. It is highest in th 
east, and the riven which flow to the Mediter 
ranean are consequently short and rapic 
The longer riven — ^the Douro, Tagus, anr 
Giiadiana — follow the westerly slope of th* 
Meseta to the Atlantic, flowing in deep gorge: 
sunk below the level of the surrounding country 
They are consequently difficult to cross, and a 
they arc too swift and shallow to be navigable 
they arc^ useless as a moans of communicatior 
Jagged lines of heights called sierras (Sp. sierra 
saw), rising some 5,000 ft. above the Meseta 
separate them from one another. South of th*; 
Gtiadiana the southern margin of the Meseta 
called the Sierra Moreno, descends stwpl^. 
to the lowland of Andalusia, w'hich m crusm^ 
by the Guadalquivir, the most important rive, 
in the peninsula. Its waters come from the 
Sierra Morena and the Sierra Nevada, the latte, 
forming the south-east heights of Spain. Thi 
lowland and that of Southern Portugal, rounc 
the Lowrr Douro. are the mo.'^t important low 
lands of the peninsula. Those of the east coas 
arc small, but highly cultivated, especially ir 
Murcia and V*aleiicia. 

Natural Reglona. Iberia consists of three 
w'ell -marked regions — (1) the P^Tenees region 
including the Catalonian and Cantabrian Moun- 
tains ; (2) t he Meseta : (3) the Andalusian region 
w'ith the lowlands of Southern Portugal anc 
South-eastern Spain. 

The Pyrenees. Tlio Pyrent'es regior 
Indongs in climate and vegetation to Centra 
Europe. Tlie rainfall of the Cantabrian Moun 
tains is heavy, while the rest of Iberia is* very 
dry. The seaward slopes are densely forestec 
with dwiduouR trees. The summers are warm, 
but frtwts are common in winter. All the planU 
of Central Europe can be growm, including the 
vine and apple, from w^hich w'ine and cider are 
made. 

The lieeeta. The Meseta is high, bleak, 
dry, and extreme in climate. The temperature o 
Madrid varies from a maximum of 104'^ in summe 
to a minimum of 14*^ in winter, a range of 9(P. 
Evergreens replace deciduous trees, and in the 
lower west vast numbers of sw'ine are fed in 
the evergreen oak forosta of Estremadura. / 
valuable species is the cork oak, whose bark 
furnishes cork. The higher parts of the Meset 
are too bleak for trees. Much » covered with 
po(^ grass or low evergreen aromatic plants, 
which supply thousaiMls of sheep and goaU 
with their suminer pastiurea. Agricuttore ■ 
backward, and much fertile land is umssed. 
Water for irrigation is difficult to obtain, as Um 





ri v<*rH Arc* detfpl^ ffunk in mncoeMiible rooky 
((orgeH. Wheat is grown where ground-water 
IK found near the surface, but under less 
favourable conditions only barley, oats or 
rye are sufficiently hardy. 

Andaluala. Andalusia and the other 
lowlands of the south differ from both these 
regions. The climate resembles that of Northern 
Africa, and in the better parts are grown many 
plants belonging to the tropics. Among these 
are the dat€% which ripens at Klche in Valencia, 
the banana, sugar-cane, sweet potato, cotton, 
and, in swampy districts, rice. The orangi*, 
tig, mullK*rry, and other M«»diterraTiean fruits 
are almost wild. Some w'hcat and maize and 
many pulses are grown. The vine is very 
cxtenFively cultivat«l. The ports of Portugal 


peopled. On tlie north coast are the ports of 
Bilbao and Santander, expiring non. In the 
Donro basin are Valladolid, in the middle oi the 
plateau, commanding the route to Madrid across 
the Castilian mountains, and Oporto, on the 
coast of Portugal, exporting port wine. In 
the Tagus basin are Mi^rid, the capital, in the 
middle of the plateau among bleak surroundings ; 
Toledo, finely situated above the river, and long 
famous for fine swords ; and Lisbon, the capitfu 
of Portugal, built on hills at the mouth of the 
brood Tagus. There are no towns of importanf'e 
in the Guadiana basin, but a little further east 
is Huelva, whic'h exports the copper of the Rio 
Tinto copper mines of the Sierra Morena. The 
Guadalquivir recalls the Oriental magnificence of 
t he Moorish conqiierers of Spain. Granada, at the 
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and the sherruM <»f Southern Spain arc world 
famouH. lUitiriH, or dri<»d grapes, and dried 
figs, an> exiHirtiKl in immense quant it ios from 
the ptirts of Valencia and Murcia, where much 
attention is devoted to irrigatkm and agriculture. 
“ The HK'k has to be blast c^d and then powdered 
with hammers to form soil, the slop^^s of all the 
liilltiides ar«» terraw'd, and every fertilising agent, 
«'ven the sutn^pings of the streets, is utilises!.'* 
I hi fortunately such a spirit of enferprise is 
rare in Spain. The agriculture of .\ndalusia is 
backwartl, though its minos, largt'lv developed 
by foreigp capital, arc prosperous. It is famous, 
too, for iU bulls and horses. 

Towna, Towns are more numerous on the 
coast than on the plateau, which is thinly 


base of the Sierra Nevada, contains the Alhambra, 
one of the most exquisitely beautiful buildings 
in the world. C’ordova has a magnificent 
eathf dral, once a mosque. Seville is the most 
prosptTouH city of Andalusia, with tobacco and 
manufart urcs, and a large t rade. All t he ports of 
(he south and south-east coast — Cadiz, Malagti, 
Almeria, C^agena, Alk*ante, and Valencia— 
trade in fruit and oil. Oadiz exports the sherry 
of Xeres. Baix'elona is the chief city and port 
of C'atalonia, the one part of Spain which is 
progressing industrially. Its manufactures and 
trade arc very important. 

Off the east coast are the Balearic Island'%. 
The largmt town is Palma, on Majorca, the 
largest island. 
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BRITISH BREEDS OF CATTLE 
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OanUtitirtl Imwi 

By Professor JAMES LONG' 


•"THE varietie* of cattle bred in the British 
* Islands are unquestionably superior, as 
a group, to those bred in any other t^art of 
the world. There is nothing comparable with 
the Shorthorn or the Herefoi^. the Devon or th»> 
Aberdeen Angus, as meat producers, or with 
the Shorthorn, the Ayrshire, the Jersey, and the 
Guernsey, as milkers, among the scores of 
varieties which al>ound on the European con- 
tinent. Our leading breeds are precisely those 
which have been imported into America, our 
Colonies, and foreign countries for the improve- 
ment of local stock, and thus it is that we have 
lieen supplied with superior l»eef and dairy pro- 
duce for the feeding of our people. 

The Shorthorn. Ilie Cattle King is the 
Shorthorn [page 22). It is at onw, if we embrace 
the pedigreed and the unpedigrt^ed st<H‘k. the most 
useful, general purpose bc'ost best known to 
men. It thrives on almost any soil, and in 
every climate. Know*n as the Durham on the 
Continent, it is a beef producer of the tirst rank ; 
it improves almost every race or mongrel when 
employed as a cross, and in the shape of the 
well-known dairy Shorthorn of our countiy it 
is perhaps the IkW milker which is known, if we 
estimate the value on the basis of the quantity 
as well as the Quality of iU milk. It varies in 
colour from red, white, and roan, to combina- 
tions of reds and whites, and roans and whib*s. 

Tlie Shorthorn is a beast of gentle dis- 
position, a rapid feeder, canydng a soft, 
mellow skin and a silky coat. It is square in 
build, with straight top and liottom lines ; 
neat, small, curved horns ; great width of 
loin and hind quarters ; dwp, well -sprung rilm ; 
ample girth round the heart ; full ey€*s ; neat, 
well-formed head, with a wiracwhat large 
muzzle, adapting it as a powerful grazer, llio 
weight of the fat Shorthorn may l»e lietter 
realised from examples. At the Smithfield Fat 
Cattle Show of 11K»5 the King s champion heifer 


weighed 16 cwts. 3 qrs. 20 lb. at two years 
eleven months old. having thus made a gain in 
live weight of 1*8 lb. daily from birth. His 
lilaiesty's champion steer, aged two years nine 
and a*half months, reached the extraordinary 
weight of 19 cwts. 1 qr. 25 lb. The b^t 
miHring cow unpedigrecd at the National Daily 
Show in the same year produced six gallons 
of milk in the milkmg trials and 2 lb. 13 oz. 
of butter in the official test. In lin^huihire a 
variety of Shorthorns, known as the Lincoln Red 
[page 4311 is bred for heef and milk pro^cUon. 
The most famous milking herd of this breed 
is owned by Mr. John Evens, of Bu rton,^ and, 
munbeiinff forty-three head of cows, produced 
an average yield, in 1904. of 842 gallons. 


while the same herd, with the same numlH*t 
of animals. averagtHl 8H9 gallons in IKIHI. 
Mr. Evens's marvellous results art' the work 
of successful hretnling on the principle of 
selection during some fifteen years. 

Th© Hereford. IVacticully a loc al bretni 
confined to Hereford and a few adjacent counties, 
the Ht?n'ford is. never! hcK'ss, brtHi largely iu 
America and the Colonies, its value for crossing 
for l»ecf production la'ing almost as r<*marlviible 
as that of the Shorthorn. In colour it is dark 
ixhI and white, the white markings U'ing quite 
characbTistic. and covering the head, crt'sl, 
ehfwt. Ih'IIv, tail-end, and often the feet and 
legs as high as the knf*t*s. Thf* horns are rather 
long and spread. The disposition is gentl(\ 
the skin mellow, the buttis'ks full, and the Usly 
dtH‘p. thick, and bbK’ky. llie Hen*b»rd is bartly. 
and useful as a working ox. but the cows are 
poor milkers, sometimtm lM*ing unable to projMTly 
n*ar their calves. The ('hampioti stiHT of I tM 
owiu'd by the King, wcigbetl 17 J cwts, at the 
age of tw'O years nine months ; but tiu' heaviest 
animal at Smitbladd in tin* same year was Ix»rd 
(’oventry’s st^M‘r, aged tw’o years eight and tbree- 
quarUT months, weighing IH cw ts. 2 <)rH. 7 lb. 

The Sueeex. A dark rc<i animal, of a 
rather long-h(»rncd nwe of c(uirs<T tV|H', still 
uwd as a working <»x t»n tin* Sussex l>o\vnM, is 
callfd the Sussex. It has Ihh*!! much improved 
during the last decotlc, but much is nceilcd 
Udorc it can U* regardwl iwi a syminctrical iM-asl. 
It is nnwsivc in apfM‘arancc*, hardy in (’onstitution. 
inaturcH early, and prtKluc^es meat with less fat 
than some of the more famous hreetis. 'riie 
COW'S an* poor milkcnt, while the variety is 
chiefly confimd to Suswx and its vicinity. 

The Devon. Ibc variety calle<l the Ih’von 
is similar in colour to the Suswx. I wing a ri< h 
dark nnl, and presenting a mottled np|s*ar- 
ance with its new coat. It is. how<*v* r, smaller, 
and more compact, with gfKKi, symmetrical 
line© and meat of high quality. It d<K*s not 
reach so great a weight f<»r ago as the Slw»rt- 
horns, the Hendords. or th«* Alwnh'ens, hut is 
largely hrc'd in S<iraersc?t and Dt'von, os well as 
in many other [wirts of the countiy. 'fho hom 
is stout in the male, though finer in the female, 
and of medium length. The Dtrvon is quiti? 
a moderate milker, but hardy, firofi table, and 
attractive, feeding well for the butcher. 

The South llain. A sub-variety of the 
Devon is known as the South Ham. Tliis animal 
is chiefly bred in South Devon, and nerhans more 
exteiMiively for milk than for lieel production. 
It poMeOMO a rich, soft, yellow skin, in a large 
prodnoer of unusually rich milk, and is mainly 
reapoosibla lof the richly-coloured butter ana 
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clotted cream co lai|^ly prodaoed in that part 
of England. Perfaapi the hneet herd of S^th 
Devon cattle i» that owned by Mr. Voeper, of 
Merahekl, near Piymptont and numbering 200 
head. 

The Loafhorn, The moei picturee^ue 
of Engliah varteties in the Ixmghom. It in a 
big, pUinly ’formed animal, with a huge curvt^ 
horn plowing downward^ and in warn, while 
it vanea in colour lietween brindle, roan, red, 
and evcm pied. The variety, long neglected, 
IM being revived, but much ia neeckd l>efore it 
can be regarded aa an animal of the iinit rank, 
llie ateera n^ach gn^at weighta, but do not 
carry sufficient meal on the l^eat parta, while the 
cows are poor milkem. 

Thn Red Poll. The Red Polled rattle are 
leeuliar to Kant Anglia | naie 4112]. Tlicy are horn* 
a rich chcHtniit rtyl in er»l(mr, c<impa<'t, and 
MometinicH even inaHMive, of mcHlium height, 
symmetrical in form. d(M*ile in diHjKiHition, hardy, 
and <*apital f<M*derH, prodiu'ing mrmt excellent 
iKH'f. S(une Htraina of blo<»d pnKJuce milkers 
of a high order, tin* milk U‘ing of slightly more 
than avenge (piality. At Smithfield. in 
aU^^rs appniximately two years old weighcKi from 
lOj to 12 cwt while thosc^ just under three years 
vari«*tl fnim III to ir»A cwts. alive. Heifers from 
two years four months to two years ten months 
vary from 11 to 15 cwts. 

Welsh Cattle. Himilar as a group, Welsh 
cattle (page 4321 mort* or hws dividiMl into 
local varieties. As a rule they are blac^k ; in many 
cases very large in Hiz<\ but plain in form and 
wanting in oom}>aetnotis and quality on the Iswt 
parts <»f the carcasuw llie hp(*ed is, however, 
gradually impniving by careful mdection. 'Hie 
Welsli art' Umg-honuxl, somewhat coarse, and 
slow fwniers, although large numbers of steers — 

f eiu*rally known os ** runts ” — are brought into 
liighuui for grazing and fattening pur}s>sc*s. 
S«)me strains of hUK>d produce cows of good 
milking ehara<'ter. Steers approximately two 
vewrs old will reatdi 11} to 14 ew'ts,, while those 
just under thrt*e y«*ars old vary frvim I3J to IK] 
ewts., a figun^ n^acditKl by a ste(*r at Smithfield. 
in 19(15, age<l two years eleven months, the 
cluuu|uon of th(* hretHl at the same exhihitton 
rc^aohing 1^ cw'ts. at tw'o years ten and a half 
months. Tiie heifers vary from 11} to 10} 
cwts. at two years and thiXH' joars re8|SH*tivcly. 

Among the* local varieties aie the Pembroke, 
or South WVlsli rattle, some of wdiich art* (MilourtMl, 
or black and whiU* : the Castle Martins, and 
(he (llamorgans, which arc black and white, 
or rtMi. 

The AbordMii Aoiiua. The well-known 
Scott ish catt le, t he Aberdeen Ang^ [ page 432], are 
among the ehoic^t of Brit ish varieties, frequently 
gaining the championship at the fat stock shows 
of the country. They are excelled in form and 
quality by no known breed, producing the best 
of beef, but Uny are poor milkers. The Aber< 
deens, w*hich are black and hornless, are known 
as “ Doddies.'* They are extremely symmetrical, 
with straight top and bottom lines, wrelbformed 
quarters, and great depth and girth round the 
heart. When used for crossing, they immensely 
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improve the stock produced, as weU by their 
quality as by their hardiness. The champion at 
Smithfield m 1905 was an Aberdeen heifer, 
weighing 16} cwts. at two years t«i and three- 
quarter months. Steers just under two varied 
in weight from 1 1 } to 13 cwts., while steers just 
under three varied from 15} to 17 cwts., and 
heifers between two and a half and three years 
old from 12 to 16} ew'ts. alive. 

The Galloway Cattle. Closely re- 
sembling the Aberdeons, being black and polled, 
the Calloway cattle are coarser in quality and 
coat, while they are less symmetrically built, 
'riiey are very hardy, w'eli adapted — in part 
owing to their longer and warmer coat — to 
ex|K»Hurp, but they are poor milkers, although 
making excellent crosses w'ith the Shorthorn, 
produc'ing the hlue-grev cattle so favoured by 
hriHHlers of stock int<»nded for the butcher. The 
champion tialloway heifer at Smithfield in 19(>5 
w’eighed 13 } cwts. at tw'o years eleven and a 
quart4*r months old ; steers just under tw'o years 
reat;hed from 10 to 14 ewrts., w'hile those under 
three reached from 11} to 15 cwts. alive. 

West Highland Cattle. The most 
pieturt^(|ue of any breed ore the West High- 
land oat t le [page 4 . 32 ], They possess large-spread 
horns, long, shaggy coats of curious shades 
of colour, which, apart from the blacks, w'hich 
redominaie, include red, yellow', dun, and 
rindled. They are extremely hardy, and used 
to exposure, hut they mature slowly, although 
tlu^y produce beef of the highest class. They 
stand low on the legs, but are square, rather 
compact, and are fancied by many landowners 
and w’ell- to-do farmers, who bring them from 
Scotland for grazing in parks and on good feeding 
pastures. The champion heifer at Smithfield 
in 190.5 W’eighed 14 cw'ts. at three years eight 
months old. Steers from two and a half to tbnK> 
years varic'd from 11} to 14} ew’ts., w’hile oxen 
over three years reachiKl 17} cwts. olive, 

Ayrahirea. Tlio Ayrshire breed, the 
famous cheesemaker of the West of Scotland, is 
an animal of medium size and varknl colour — 
browni. red, and black, usually patched upon a 
white ground. It is of an ac'tive and vet gentle 
disposition, and essentially a dairy al- 

though the steers at two^’ears old reach 10 cwts. 
The AjTshire possesses prominent horns, which 
grow w’ide apart, upw’ards and outwards. The 
body is wedge-shaj)^, the front especially fine, 
the head long, and the udder broad, lengthy, and 
flat, but the teats are small. This breed is 
more fully described in Dairy Farming. 

Jersey, Guernsey, end Dexter. Being 
essentially milking bre^, the Jersey, Guernsey 
[page 43i^ and Dexter [page 256] are cattle 
also described in the section on Dairying. In 
neither case are the steers or the coww, when 
barren, profitable as butcher's beasts. Both 
Dexters and Kmies, howrever. are occasionally 
crossed writh a beef producing variety, and w’ith 
better results than are obtained wrhen either are 
kept pure. These results are, nevtntheless, much 
inferior to those which are achieved by breeding 
from the recognised beef producing varieties. 
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Shetland. T)ip Shetland cattle are tiny, 
cattle, of varicMi ^ooloura, uac^ful 
under the eonditiona in which they are kept for 
the prodiietion of milk and meat, but neither can 
lie re^ardfHl aa cH;onomical atock worthy of 
ri*c‘ommendation outHide the limita of their native 
home. Great impnivement, however, might be 
elTeetKl by the emploj'inent of Kuitable, Hele<'t4*d 
bidls. 

Feeding Cattle. Although the princinl<>H of 
fcH'rling are Hf^iarately dificuHH^ in a latter [(^aaon, 
hrii'f reference may here be made to Uie pra<*tiee 
of fe<Hling cattle. Cattle are kept for the pro- 
duction of milk or meat, or Inith. It ia <^HHf*ntial, 
therefore, to Rupply food in ftuch quant iticH. and 
lit Much timini, liM will lawt pniinote a HU(*eeaHfiil 
rt*Hult, 'file ftifKl chiefly employed for fatten- 
ing purfK)K(*H are linae<*<l cake, to which a Hmall 
prrqiortion of (‘otton ('like ia Hometinu*a luided, 
mai/eincal, barU^yituMil, turnipa and mangida, 
with choppid hay or atraw, or laith. Fatting 
cattle are frequently fc^l aide liy aide from a 
manger, or in a|a*c'iallv conatructed box (‘a, the 
fl(Nir of which ia daily litten^d, until the manure 
ia eoll(H*t<*d to aueh an extent that it lan'ornea 
('SHciitial to remove it. Thia manure ia of higher 
vatiM' than any nrodiiciHl on the farm. In all 
eaai'H, cattU* niHHl protection ; exiamure t<» cold 
W'lnda and rain laung follow'inl by alight decrt>aH<*K 
in weight, or by the conaumption of incrimwd 
quant it i<*a of food. Cattle are frequently fed for 
the butcher on aunimer and autumn paaturea, 
riH’civing daily rationa in the fielda. The reault, 
however, de|M*nda much u|Kin the paaturea, aome 
of which piXMliK'e richer and more abundant 
h(*rbag(» than otlu*ra, and are known aa U'ing 
capable of fattening a bulUn^k. It ia a common 
priu'tioif either to bring in at<H'k from graaa, 
or to fmrc’haae a givim numln^r of head year 
afUT yiuir for atall hnnling, to Ikj aold during the 
w inteV montlia. the Chriatmoa Muiaon inung often 
fi'UH'tiHl. 'Hie aucct»Ha of the fiHnier deja^nda 
much iiixm the claaa of cattle which he purchaat^a 
or br<H»da. Croaai'a with the Shorthorna, Here- 
ford. Ih'von, AlH^rdwn, Galloway, Rtxl Poll, 
SuHHcx, or pure brtHl animala of them* varietiea, 
make the lH*at and moat profitable beef. The 
artificial fiKnl nH|uired, auch aa cake, ahould l»© 

{ imx'haatal during the aummor, when pricoa art' 
ow'. and aupplied in w'cigheii ouantities with 
the ehafi unn roota, which aliould bo sliced or 
ptil{XMi. (.'attic which thrive arc thoat* 

which are dixile, contcnUKl, chewing their cud 
in the tielda. and stretching and licking thciu- 
ai'lvw when they rise. Cnthrifty cattle are 
easily ttvogniaed hy their staring coata, their 
uncHimfortahle and unthrifty npnearance, their 
diatendiHl abdomens, and eafiecMally by the fact 
that after a few' weeks of good feeding tiic\* gain 
itiHiifKcient weight to pay for the cost of their 
fcKid. For these reasons, the weighbridge is a 
vahiabb ailjunct to the farm. 

Brwediikt and CUilTing. Cattle of the 
two sexes are variably described at difTan'nt 
ages. The male calf is a bull calf, becoming a 
bullock, St irk, or steer after castration. After 
reaching twelve montba, he is known as a yearling 
bull, steer, or bullock ; after reaching two yean. 


he ia a two-year-old, and after reaching three 
years, he becomes a three-year-old steer, bullock, 
or ox, the last -named being the more appropriate 
term. A female at birth is a cow-calf, heifer- 
calf, or, as in Scotland, a qucy-calf. Having 
reached tw'elve months, she b^omes a one-year- 
old heifcfr or quey ; on attaining tw'o years ^e is 
U?rroc^d a two-year-old heifer or quey ; while at 
three years old she is a three-year-old heifer or 
quev, unless she has had a calf, when the term, 
applied in a^'eordance w ith the locality, is cow or 
heifer with first calf. A “ maiden ” heifer is a 
heifer which, Ixung adult, has not lieen crossed 
by the male. A cow which is in-calf, is knowm 
os an ** in-calfer,” while a cow which, having 
Isime calvi^s, is neither in-calf nor in milk, is a 
“ larrener.” When twin calves are l>om, one of 
each sc*x, the female is known as a “ free- mart in.” 

A COW' usually comes in wason every thrt‘<» 
w'iH‘ks until shi' is in-t'iilf There an', however, 
oeoasional exceptions. When slu* is near calving, 
the udder gradually increasi*H in size, extending 
to the full w hen the date has Utm closely reacheti. 
The vent, Uh>, swells, esjiwially w'hen dost* to 
parturition. Fleshy cows, or cow's which are 
suspected of a leaning to parturient fever, op 
“ drop,” are Ix'lter phu'inl ujsm short commons — 
auch as scanty pastures — for a few wi^eks Indore 
calving. In some cost's it is advisable to drench 
tliMH' cattle with E}>soni salts two or three timi*H 
during the last fi‘w days. When a cow is aliout 
to calve — a condition w'hich ('annot be mistaken 
— slio should Is* taken to a box ready prepared 
for her nveption, the floors and W’alls having 
U'on puritics-l and the fornu'r strt'wn with clean 
w'himt or oat straw. She should not be tied up, nor 
assisted until it is riH'Ognisetl that help is nwHiiKl. 
Should slie be unable to exjH'l the calf, a stout 
con! may lie pasm'd around its legs Just above 
the fwt, and gently yet firmly pulled each time 
the cow gives a throe. This plan is usually suc- 
ccMsful. If it is not, the help of a thoroughly 
ex|H)ricnced veterinarian siiould be called in. 
After calving, the dam and her calf alioiild be 
left alone. The mother w'ill lick her calf, and 
sulwK'qucntly turn to a warm bran mash, which 
may be supplied to strtmgthen her. The at- 
tendant, however, should watch for the expulsion 
of the ” placenta,” or cleansing, w'hich some 
animals have a habit of eating. 

Feeding Calves. Although there should 
l»e no coddling, the newly-calved cow may l>e 
protected w'ith a rug during cold or draughty 
weather. The calf should w allowed to take 
the first milk, know'n as the ” l>cstings,'' or 
oolostniin, which possesses a natural and bene- 
ficial action. Whether a calf should be allowed 
to suck its dam until weaning is within the 
province of the owner to determine. We wrould, 
however, point out that this is the most extrava- 
Mnt method of rearing stock. Where cahres are 
fed for veal, a single heavy milking cow may 
rear four or fi vecalves in succession. Wien rearing 
for stock, a deep milker will sometimes rear two 
on the udder. A better plan, however, is to wean 
a calf at birth, and teaon it to drink. The quan- 
tity of milk supplied may then be accurately 
cktennmed, ancl the cost m rearing asoertained. 
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A n^ly bom will consume three meals 
daily at regular and fixed hours throe or four 
quarts of milk, according to its sixe and vigour. 
Feeding should always sufficiently abundant, 
and the calf flesh never lost. Where a calf is fed 
from the paiL the milk may he increased from 
week to week for amonth ; the new milk may then 
be gradually diminished and replaced by sw(«i 
separated or skinuned milk, a small quantity of 
cod-liver oil (2 oz. per gallon) laung mixiMl with 
the milk at each meal to provide for the loss of 
fat thus sustained. Many fetnlers, however, pre- 
fer to mix cooked linse^ meal or linscM*d cake 
dust, or one of the various imteni calf-me.ds, 
with the mixed milk, increasing both from time 
to time until the calf is HTaned. In the several 
sets of experiments on the farm of the Yorkshiri^ 
C’ollege the most economical results were ac‘hk‘v«*d 
by feeding calves, which w'ere suWquently sold 
fat to the butcher, upon milk fortitifil with cod- 
liver oil in the manm>r ftugge.st<‘d. The oil is 
practically equivalent in 
fiHHling value to the fat 
of milk, while its cost 
averages (id. per lb., or 
less than half the value 
of butter-fat. 

To it'turn to the cow. 

W’hilo still in the Imx 
K.he may receive a coujib^ 
of warm bran mashes 
daily for two or three 
days, bcung also supplied 
w ith sweet hav and luke- 
warm water, i^he should, 
however, bo gradually 
phiced upon the rations 
which are supplied to the 
milking cattle in general 
preparatory to returning 
her to the herd. TnlesH 
the weather is severe, 
she may be tum(*d out 
on a genial morning 
for a few' hours, and 
Bul»sequently for a 
longer period. l)eing fit 
within a wwk to join her neighlK»urs. 

Bulls. Although there are hnn'ders who put 
precocious heifers to the bull at the age fd 
eighteen months, twenty-one months is suf- 
ficiently early. Tlie selection of the hull Is of 
the highest importance for he represents, 
from the breeding point of view, more thim 
half the herd. W’hile each calf inherit s certain 
characteristics from its dam. every calf in the 
herd inherits those of the bull employed. If 
calves are bred for milk production, the 
bull, like the cow, should be of a heavy milking 
strain ; if for beef, both sire and dam should 
come of a strain which produces stock of high 
quality and rapid l^ing power. The cow car- 
ries her calf from 275 to 280 days — sometimes 
uligbtly longer in the case of bull-calves. The 
which may be castrated at from four to 
eight wedti if ia good and vigorous health, 
should be weaned at from five to six months. 
Freparalofy to this event, however, it should 
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have been accuHtom(*d. by tlie grtulual introduc- 
tion of these foods, to eat hay. which should be 
of the best, and rations c<»m)M»s<d of hay-chaff, 
chopisd mots. linsr<*d cake dust or meal, and 
o<'<'asionally crushed oats. It is utuvonoiuwal to 
turn out spring calx'es on to }>asturt* laud during 
their first year ; good hnnling im hand pnqsvnd 
rations is follow’t*d by iuu<*h Is'tter n^ults. C'ows 
used b»r bn'e<ling should never fat. nor should 
they, under imy cinMimstiUU*«»H, In' allow ihI t4> 
come into contiM't with cows which have abt>r(4Hl 
or “ cast ” a calf. Abortion (whH*h is rtmtagious) 
is the gri'attwt scourge on the st<Hk farm. This 
question, however, is ndernni to in Dairy 
Farming. 

Indications of Age. The age of cattle 
is chk'Hy detennintHi by the teeth, Init the horn 
and the geiitTal iqi|MMirance am indications after 
a cow has iKissi^l her prime. Although the rule 
is by no means iniariahle. asomi^w hat imp^Ths'l 
ring is foriiu‘d on the horn after thi» hirtli <»f 
every calf, lUid the hf»m 
whicli is heavily ringtsl 
is thus indicative of age. 
(at tie have .’12 ttM»th. 
**iglit Isung ineisors, all 
of w'hiidi are in the lowvr 
jaw'. 'rhe cHMilre pair 
of piTinanent incisiirs 
are up at about twenty- 
two months ; a second 
pair, thoMi right and 
left of tl»e centrals, at 
thirty months ; a third 
pair, right and left <»f 
(hm^ at thr(M» years; 
mid the ouUiide, or 
conuT pair, at lhn*e 
and italf yrnrn. In 
Honm inslancs's, «‘h|S'- 
cially wh(*n4 grazing m 
hard or the f<Hi<l c(MirN<\ 
thewt tis'th may ajqs^ar 
earlier. 'I'lu^ remaining 
tis'th are moUrs, six 
IsMiig ]irovided on <MM*h 
side of c.'vh jaw. It 
is generally ifcSHumed that a bulcht?r s carcase* 
wioghH four-sevenths f»f the live animal ; in other 
words, a live bullrs k weighing a given nuiiilM*r of 
stones of 14 lb., weighs, in thecarcasi*.- i.r., de- 
prived of all offal — alH>ut the same niimIsT of 
stones of H lb. But this does not hold go<sl in 
w'ell- fatted slock. For example, the (‘hanipiou 
cross-bred heifer at Smithfield in IffOri weiglMsl 
1.247 lb., alive and 812 lb. dead. Tliiw the 
butchers carcase w’eighed about two-thirds, or 
«6 per cent., of the live animal. Much, how- 
ever, depemis up<m the breed and the extent 
to which the animal has been fattened. Some 
breeds fe^ more rapidly than others, and 
make a larger daily gain in weight from 
birth to slaughter, the heaviest weighU are 
attained by Shorthom, Heteford, Welsh, and 
Sussex cattle, among the pure bree^, and by 
cross breeds, the last-named being quite equal m 
ihsi respect to the l*eef varieties up to thiw years 

oUL As age increases, the proportion of dafly gam 
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in live weight dimuiiHlKvt. 'riuiH, h Shorthorn 
iitocr may gain 2 lh.« or nlightly imm*. daily, up to 
two yrarH old. At the ago of thrc*e the daily gain 
will have diminitihcHl to 1 *(l or 17 lb., tailing 
again in the «U(*o(M*ding year. Hoifera makf^ 
alightly Hnudler gaiiiN during the hhiiu* {leriodN 
than Htet'*rH. The highont daily ffaina wrv 
made by Shorthorn. AlH'rdeen, Hendord. 
SuHm>x, \VelHli, and oroMi^hr(*d cattle; and 
the Hmalleat. amongat the leading varietiea of 
bead 'producing hto(*k, by l«allowayH, Rt^l PolU, 


Devons, and Went 
Hkhlanders. 

Tbe following figures, 
which we have ar- 
ranged on the basis of 
the averages of Mr. 
(liarles Mfl^onald, of 
the “Field/’ give the 
average w^eights of 
steers and heifers for 
the year 1905 at our 
greatest fat cattle show 
(Sraithfield), together 
with the average daily 
gains which they 
have made in the 
thno y< ars from birth. 
The tigim^s are most 
instructive, and will 
enable the student of 
British live-stoc*k to 
learn of w'hat each 
brtHd is capable, luid 
how' far it is possible, 
by the lu^quisition of 
similar weights at 
similar agest, to realise 
a profit on the feeding 
as well as in the 
bret'ding of cattle. 

As producers of milk, 
butter, and cheese, the 
noii'pfHligreed or dairy 
Shorthorn stands first 
among the btvf pro- 
ducing varietk*s. fob 
lowvd by the Devon 
and t he FU*d Poll. The 
richwt milk is pro- 
duced by the South 
Dtn’on, but among the 
Shorthoms namiHl there are many individual 
cattle which prodiic't' milk equal to that pro- 
duced by the cattle of the ('hanncl Island — 
the Jerseys and (tuemseys — these breeds being 
the bewt of all for butter production. For cheese- 
making purix)s<*s no breeds are superior to thcj 
dairy Shorthorn and the Ayrshire. The Here- 
ford, the Sussex, the Aberdeen, the Galloway, 
and the West Highlander may be excluded alto- 
gc'ther from milk, butter, or cheeHO-producing 
stock. 
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AVEBAOK WEIGHTS A DAILY GAINS OF CATTLE AT 6MITHFIELD 

DKEEO AN’I> A OK OF CATTLF 

Average 
Weight 
of Claim 
ill itior..^ 

Daily Cain 
fnmi Birth. 
Avf?rag« of 
lOtJSt.4-5. 


It., 

Jb. 

oz. 

Shorthorn Htoont, rir»i execMyiing 2 yoani 

1.150 

2 

1*22 

., „ afiovo 2 and not exceeding 3 yearn 

I.HHO 

1 

1304 

Heifers, not excCMMling 3 years 

1,770 

1 

1113 

Hereford Ktcfcrs, not oxcfHding 2 '/ears 

l.3«5 

2 

104 

,. „ above 2 and not exceeding 3 years 

Heifers, not exceeding 3 years . , 

1,«22 

I 

1310 

i.fttd 

1 

0 02 

Devon Steers, not exceeding 2 years 

1,220 

1 

1 J 03 

„ „ above 2 and not exewding 3 years 

l,«7M 

1 

O-Htt 

„ Heifers, not excetnling 3 years . , 

1.375 

1 

0*03 

Atxirdf'en- Angus 8te<jrs, not exceeding 2 years 

1,334 

2 

0-21 

., .« .. above 2 and lott exceeding 




3 years . . . . , . . . , 

1.7K8 

1 

12*33 

Afs^rdeen- Angus Heifers, not extssMling 3 years 

1.070 

1 

0*20 

Kiissex Steers, not excetsling 2 veurs 

1.450 

2 

1*40 

above 2 and not excisMiing 3 years 

1.831 

1 

1 2’‘J0 

„ Heifers, ni»t exceisling 3 vears 

l,0H5 

1 

10-77 

Ked poll Htr*ers, not exceoding 2 years . . 

2,500 

1 

13*70 

„ above 2 and n<»t excee<|ing 3 years , , 

1.500 

1 

12*00 

„ Heifers, not exceeding 3 ycMkCs 

Gallouay Steers, not excissling 2 years 

1,300 

1 

7*88 

I.2U.5 

1 

12*00 

„ above 2 aod not exi‘(H«ding 3 years 
Heifers, n<it exc*#MHliiig 3 years 

Welsh Steers, liot exciSHling 2 years 

1.502 

1 

8-00 

1,300 

1 

5tt0 

1,432 

1 

12*13 

„ „ nhove 2 and not exceinling 3 years 

1.787 

1 

10 HO 

„ Heifers, not exeecnling 3 .v**ars . . 

1.511 

1 

8*03 

Higiiland SUwrs, not exciMsIing 3 years 

1.5t»5 

1 

7*34 

„ Oxen, above 3 ycvirs 

1.854 

I 

5*20 

„ Heifers, n<»t exeeiHting 4 years 

C‘r<s(s-bred Stec^rs, not execMsIing 2 years 

1,400 

I 

1 -55 

1,400 j 

2 

1*78 

„ „ above 2 and not exemling 3 years 

„ Heifers, not exeeetling 2 years 

1.884 

1 

12-01 

1,300 

2 

0*14 

,, „ above 2 an<l not excetMbng 3 years 

Kerry, Dexter, and Hbetland Hteers, n<»t extsHsling 2 

1,055 

1 

I 

0-53 

years, nor H ewts. 

735 

1 

4*08 

Kerry, Dexter, and Shetland StiH'rs, above 2 and not 

1 



exeefsling 3 years, n<»r 10 cwts. 

1,350 

0 

15*53 

Kerry. Dext(*r, and Sbetlnnd Heifers, not exeecnliiig 




3 yi'ars, nor 9 rwts. . , 

800 

tt 

12*05 
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THE MIDDLE AGES 

TTie I^op^t of Oiriatiaiittr. The Birth of States. Earlood 
under Seven Monarchies. The Danes. Mahomet and his Teaching 
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By JUSTIN McCarthy 


QUR course now brings us to the history of 
those centuries knoun as the Middle Ages. 
The interval of time thus descriWd comprehends 
the period between the dec‘line of one form of 
civilisation and the coming int o dist inet opiTat ion 
of another. The two events which mark most 
conspicuously the opening and cIohc of that 
interval art^ the removal from Rome of the seat 
of the Roman Empire and the capture of (on* 
stantinople by the Ottoman Turks. 

Christianity in Europe. In the mean- 
time many of the peoples n‘gardcd by the 
Romans as barbaric, sfime of whom had kept 
them in constant warlike movement hy their 
n^prisals and invasions, had lanm growing intit 
pow^erful and mon' or Ic^ss civilised States, 

Fomu^dforthe most part on the foundation of 
common nationality, these States had lK*en 
growing into a civilisation of their own. 
Among these wen* tlu* kingdoms of (laul and 
Spain, the Saron kingdoms in England, the 
Franks, the (iermans, the the Saracens, 

the Hungarians, and the Moors. Most of thew* 
races were European and Christian, but some of 
them, as their namc*s indicate, came from the 
East and had not y(*t ac’cepti^ the light of 
Christianity, 

During this [R>riod the Christian religion had 
establishiHi its central H(*at in Rome. The 
conversion of Constantine to Christianity had 
eontrihuU*d emphatically towards the nR‘ogni- 
tion of Rome as the home of the Papal authority, 
and the Papal authority repre.sented for many 
centurkw the Christian religion. The Po[m?h exer- 
cised much political and territorial influence even 
while the Roman Empire still claimed supn*me 
•authority from its new* seat in C^onstantinople. 

The Bmrbaric Recee. It soon l^ecame 
e\ident that some of the ra<?es which the Rome of 
the Emperors had persisted in n*garding as bar- 
baric were destined to compete for the leading 
part in the wwld's civilisation. England. France. 
Germany, and Spain were already sending before 
them the beacon lights of their progress. Some 
of these peoples were for a time divided among 
themselves, and even claimed to have a dis- 
tinotion of race which they strove to maintain ; 
hot their gradual movement proved to be toward 
amalgamation and cohesion, prompted and 
made necessary hy the demarcation of the regions 
in which they lived and about which they often 
contended, and proi^ted also hy a common 
national instinct. The outer barbaric world, 
which was still Pagan, kept up a constant religious 
■trife with the people who had accepted 
ChristiaaKT. and the Cliristian* themselves 
were not akmr hi their endeavour to spread by 
arms their power over the barbaric regions. 

1 G 


The BiHh of Stetea. The |M*culmrity 
of this jMTiod of the world n grow'th wan the foct 
that the warn wert' niuitily carrld mi with the 
ohjwt of spreading a n'ligioiis faith or n^istiiig 
it« advance. 'Phe Huns, the Visigoths, the Van- 
<ialH, and other luiwerfiil races wert* H|m*iuling 
their inllueiuv widely over Kuropt*. .Aiiiric and 
his Visigoths captund Rome in the early part 
of the fifth century, and .\ttila and his Huns over 
ran Italy and a g4”<*al part of France. Th(*se 
invasions, whih* tliey d‘Htroy*d itnicli, did not 
MUceetHi in ereating anything, and tlie real history 
of the Middle Ages was made for the ni(»st jmrt 
by the Kuropeiui raccK who w’en* striving to foriii 
theinH<*lv<»s into sepirate and cohesive Stales. 
The (bulls or Kren li. the (JcriiianH. and the 
Saxons, to whom tin* kingdom of Great Rritain 
owes its distinctive growth, were lH*ginning to 
M'ttle down int(» separate States representing 
different nut ionalit ies. The inhabitants of Great 
Britain bad much k(*tui strife among tb(*tiis4*lv<*s 
before this could In* brought alMiut, and tin* strife 
would probably have lastwi longer still were it 
not that the sf'as separating the island from the 
European (’ontinenl Huggest«*d to the islanders 
thus defended by nature the lul vantage of form- 
ing tlu'inwdves into one eonsolidHt(*d State. 

The Three Racea of Britain. Britain 
was, until th«* <^|iening (»f the MiddI'* Agi*s, fHMipler] 
by at Icaat thnn* distinct rates. These were the 
SaxonH, the Cambrians or inhabit ant s of Wales, 
and the Caledonians or inhabitants of Sent land, 
who were themwlves divid«'d into Piets and 
St'otM. The SttXoiiH came originally from the 
northern part of Germany, and hail iTstablisheil 
themH(*lv(*H by invnsion and (onipjest, and their 
oettlement in England had brought many Scan 
dinavion incursions. Two famous Saxon chads. 
Hengist and Horaa, brothers, are U^lieved to 
have led the first hand of Saxon invailers to 
Britain. According to hiatorical n*cord, thi*se 
hrotherH were invitc*d hy Vorligcm, a British 
prince, to come to Britain to help him against 
the Picta or Scots who were harassing him by 
frequent invasiems. They readily occeptiMl tlw 
invitation, and are said to have liecome aUM*d 
with him in another sense by his marriage with 
Rowena, the daughter of Hei^ist. The alliei 
sucoeeded for a time in dideating the Piets and 
were given the isle of Thanet as a rewarii Tlie 
alliance did not last long, for Hengist and Horsa 
afterwards turned against Vortigivn and were 
defeated. Hama was killed in this encounter, 
but Hengist is said to have remamed in posses- 
sion of Tnanet and to have become ruler of the 
whole region which we now know as the county 
of Kent. He bore for some time before his 
death the title of King of Kent. 
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Seven Monarchies In England* Aa 

UHually hmppefiM under irach conditioiui, tlie 
Saxon or tnvadam wore dkpoiied to en- 

large aa far ua p<^ible the region of their aeitle* 
menlM and to maintain a peipetual dominion over 
it. By them waa founded kingdom of Suaaex 
or South Saxona, that of Woaaex or Woat Baxona, 
and that of Ymhvx or Kaal Haxona. Another 
roi'o, the AngW, fnimdod kingdomn m Norihum- 
lierland. on the (^aaU^m Britiah coaat, and there 
werv^ no Ithh than iieven aeparate monarchiea in 
Kngiand at one time. Thoae were deacribed by 
hiatorianH an the Anglo-Saxon heptarchy ana 
gradually liecame blendtd into one united State. 
Thu Saxona were tlie moat widely apread and 
moat enduring, and to them Kngliahmen mainlv 
owe their languagt^ except for that very conaid- 
erablu part of it which ia taken from the Uuiguagea 
of Orotice and Rome. 

The Kranka made for themaelvea a plac^e of 
the higliuMt importance in Imtorv. They wive 
A people of (lermanii^ origin and were a aort of 
feimration of (lermanic tribm between the Rhine 
and the Hartx Mountaina, while the Alemanni 
(K*cupk*d the tipp«v banka of tlie river. Thi^ 
original iiK^ning of the word Frank appeant to 
have lieen “ fitni man,'* and the name waa given 
to thoae (lerinan comhinationa juat mentioned, 
which undtvlook the tnvaaion of many other 
porta of (lermany, and overran a great part of 
tlaul. The country of the Caula, or (Pallia* aa it 
woa called in claaaic daya, compriacd the whole 
of FraiUHf and Ik^lgiuni. The (laula had made 
themai*lvi*N imnapuHioua during the exiateniH* of 
the Roman Kitipirc, and after the fall of that 
Em [lire t licy ati(HH!MKled in eatahliahing a kingdom 
in Fronc’c. and France auceeiKltHl through many 
tumult uouH cciiluriea of war in eatabliahing 
henw^lf aa one of the recogniac*d nationalitiea and 
nH'ogniH(«d Powera of Euro|i(\ During theae 
yeara tlw (Sivniana. too, forming them- 

M«hwa into a diatinut nationality and Power. 

Races In Sssrch of Homes. Tlie 
Northmen — Danca — madi^ a tem|K>rary ecUle- 
ment in England, and it would teem to one 
who glaniH^a over the history of those centuries 
as if the ptoplo of Europe had not yet decided 
where their homes ought to be. or even as to 
Uie n^ions from which they liad deaoended. 

The various tribes and raeea would appear 
to have been each in quest of its anoi^tni and 
actual home, and to have conducted ita invading 
enterprisea with the hope that, by penetrating 
aucocaaively into each territory, it muat at laat 
reach that particular land from which ita fore- 
fatliers had come. It ia oerlain that aome of 
these enterprisoa wore not undertaken with the 
mcarc destro to plunder weaker tribca, or even 
with the ambition for territorial conqueat, but 
that many of the invading raoea were inflamed 
with Bomething of a half poetic, half rdigioua 
paaaKin for a re-d'iscovery of their anomtral 
home and a permanent aeiUement in it Bach 
aleeling might be explained In great nwaaiire fay 
the fact that sa many ol those pecmles had in 
their early di^ tieen driven out of their own 
eoomnr the iavaaion of conquoriiig vases, or 
had tlM>Ti t s< d v*yi poasesnon of 
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foreign to them, and had had to maintain that 
p om e a a iop by generations of war and incessant 
atrife, finding themaelvea at last becoming ksa 
and leas suited to the climate and the other 
conditions of the territory which thoii snoeators 
had captured. 

Rise of European Powers* There 
became thus gradually established in Europe 
several diaiinct nationalities or States recog. 
nising themselves as such and demanding a 
like recognition from tfaeir neighbours. These 
States were England, France, Spain, Italy, Ger- 
many, Russia and Turkey. There were also 
other distinct nationalities such as the Scandi- 
navian peoples in the North of Europe, the 
Hangartans. and the Greeks. The Ottomans 
remained during all manmv of changes, and 
were them, aa t^y still are. an Oriental settle- 
ment on the soil of Europe. The history of 
Ireland had for a long time little or no association 
with that of England, and the earlieat records of 
Ireland's story show that the Irish always 
claimed for themselves an origin entirely different 
from that of the neighbouring and lar^v island. 
We shall deal with the bistoiy of theve various 
nationalities as wo follow their course. For 
the present our object is to show how the popula- 
tions which had grown up in Europe, or had 
come into Europe by invasion, began to form 
IbcmM^lves into separate States. 

So far as the Eastern world was concerned, the 
gn^at wall of separation between Europe and 
the Oriental peoples, even between the rest of 
Europe and the one Oriental people holding 
position as a European State, was raised by the 
spreading influence of CTbristianity. Already the 
Kurop(*an world was divided by religious faith 
into Christians, Jews, and Mohammedans — the 
latest traces of Paganism may bo said to have 
disappeared. The religious difference between the 
Christians and the Jews did not tend to prevent 
the recognition of a common citizenship in many 
or most communities. The Jewriah converts to 
i^ristianity were daily increasing, while no con- 
version of Christians to Judaism showed itself 
anywhere to any extent worth noting, mius 
tlw growing kingdoms and empires of Europe 
proemmed themselves Christian, and there was 
even already a degree of vitality, and an amount 
of solidity in them, which marked them out 
distinotly as enduring component parts of the 
woiid'a system. 

Thn Omni ClHnn. Some of the great 
centres of modem civilisation were already 
beginning to claim recofpution. London, the 
capital of the British Empire, had been ooct^Med 
by the Romana, and iadesmbed by Tacitus in the 
cenhoiy as a proeperoua tradiim; city. He 
writmofRaaLondmeum, a name which launder- 
stood to have been not Roman but CMtio, and 
to have meant the gate or fortieaa ol a lake or 
river. Paris waeci£edLutetiavfhile the Roman 
Empire etiB prevailed, and during the tune d 
Julias CkoeartWnaineapiilM to tte rieing town 
or settlttBiait on the Seine of the ParisiL a Qalho 
tribe conquered by the Romaaa, Lutetia in the 
fourth eentufy A*n. heennie known aa Pariaia or 
Fwia, and two oentnriea lalor undnr Oovia it 



became the capital of the whole country and a 
Ro^ reutdence. Many of the other European 
capitals came into established recognition at 
a later date. But the division of Europe into 
States with recognised frontiers and limitations 
was almost entirely the work of the Middle Age9. 
Although many modifications* separations, and 
reuniting of mpulations have since taken place, 
vet the boundaiy lines on the whole seem to have 
\ieen traced out and settled during that eventful 
{period Feudalism had its lieginning in the 
Middle Ages, and so had that system of n^ligiuus 
chivalry to which we owe the Crusades. 

Eastern Nations and Christianity. 

The spn^ad of Christianity and the growth of so 
many Euro|K*an StaU^s roused the Eastern 
world into anxiety and alarm as to the growth 
of this new |>ower which Eastern kingdoms wt'n^ 
already lieginning to rvgard as a dangt^r thn'iit- 
ening their own existence. The Roman Empire 
had already invad<id the East and mettled itsidf in 
Constantinople. The Eastern nations naturally 
faikd to understand that this change forelHsUMl 
the decay and not the increase* of Rome's jsiwer, 
and the establishment of the Roman capital 
in a region bordt»ring so chwly u\Hm Asia was 
ri'gardt'd as a wanting that a (*oming invasion of 
the* East, not merely hy a contiuering F>uroiK*Hii 
ra<*e but by a n'ligion which liad alrtiady con- 
quered Europe*, was one of the events of the ne*ur 
future. TIm* dread of such a preidigy U‘d tiu' 
minds of Arabians and of other Easte*ni race*s 
tei doubt whether the faith which they and all 
their ance^stors had profe«sse<l was that seH*tirely 
e^tahlishe*d form of cree^d which the* Divine Over- 
ruling power had dewtinetl to l»o e*ternul. It was 
a ttme; of revolution, and we all know that such 
a fK*riod is ever sure to bring Ui the* front some 
daring and He*lf- inspired projM,mnde*rs of new 
principles and leaders of new' enterprises. Arabia 
was especially a countrj’ in which such phcnf»me*na 
might be Itxiked for. Its ^sniple were inU*lligemt 
and thoughtful, and they had had much inter- 
courae with Europeans forced ufsin them by 
frequent visits of travellers and even of invade*rs 
from the Western world. They were not wrapt 
up w'hoUy in that reverence for ancestral and 
for settled forms which w’as a characteristic of 
other Eastern races — the Cliinese, for instance. 
The course of events illustrates our meaning. 

Armbla. One of the greatest chan^ 
made in the world's history during the pt^riml 
following the fall of the Roman Empire had its 
origm and its workings in Arabia. The country 
which was destined to play so important a 
part in history was, during the greater days of 
the Roman Empire, but vaguely known to 
civilisaiton, and was assumed to be little better 
than a vast desert. It is an immense peninsula 
w hich spreads northwarck into Asia. The 
graphers of the Roman world divided it into 
thrw pmts: Arabia Petraea, Arabia Deaerta, 
and Anbia Felix. Its earliest religion, so far 
as it can be traced, was a sort of idolatry, a 
worship of vague divinities springing from the 
almost nntvemal belief in some supernatural 
nilmg power, a belief congenial with Arabian 


mind, which was naturally p(M*tk* and could not 
limit itwif to an acceptance of the material world 
whk'h it saw' every day, but had to citrate for 
itself some form of fait h independent of and above 
the world around. More lat<*ly stime of the 
Arab peoples had bwn touched by the spirit of 
Chrktianity. while others had Ikh'u attrH<*t<^ 
by the teaching of the Jews who were then 
penetrating the eountry from all Hub's, and Inrgi* 
masses of the population had gone no farther 
in their religious Isdicf than to acknowledge 
the worship of Allah, whom they n'gardcd a** 
the S'.iprtnne Being, and with whose worship 
they asittH‘iatt»d many forms of idolatry. 

Mnhomet. Then* arose* at this t itm* t he man 
who was d(*stiti(*d to found a faith and ti powerful 
dominion. Iwith of which wen* to excrcisr a long- 
enduring inHcence throughout the whole of the 
Eastern world. 'Iliis man was .Mohammed, 
or, as he is now usually called by English wTiters, 
Maluuiiet. Mahomet wiis horn in MiH*ca about 
the year r> 70 . a. t)., and was the sou of a merchant 
who was very [>oor, although he*longing to one 
of the |Miwerful Irils's iiitf> whk*h the country 
was dividt*d. His father died very simiii after 
Mahomt*t's birth, and his mother paHstnl away 
while he was still a child. 'Hic little Is^y was 
taken in charge by an uticie, and obtained his 
living for a whih* mainly by tending slii*<*p. 
Tlum lie tofik tt> camel cirivitig. ami travelled 
largely through Syria. He proved to Is* a 
young man of remarkable int«*lhgefiee. and his 
miml became Hlli»d with a tixed idea — thi* reseue 
of the faith of Abraham from what he iN*tiev<*d 
to Im» its perversion by the Jew's. To this pur- 
pose it IsH'ame his uiu'onquerublc ambition to 
give liiniH<‘if wluJIy up. Fortune is proverbially 
said to favour the brave, and fortune favoured 
.Mahomet at this criti(*a) moment in his career. 
A ric h wUb»w nam(*d Kliadijah, some twimiy 
years older than he, and destinetl to Is? known 
to alt history lMH*Huse of him, fell in love with 
the young man and left him fri*i* to give up the 
wf»rk of making a living* and to follow out his 
own path of inquiry and aspiration. His w'ifc 
is liefieved to have enjoyed his full conlidenct* 
in thc^ great project which he had now set out 
for himself, and to have helpitd him by her 
counsels and her encouragemimt. Then came 
the dreams of the self-alisorl>ed fanatic, a sin* 
c«re fanatic and a dream«5r w'ho rcrverenc^Ml his 
dreams as realities. 

The Koran. Mahomet made know'n to his 
wife and to his confidential friends that he had 
received from the Divine Power, through the 
angel Gabriel, a message eml>odyii^ the eontenU 
of a book which was to bo the religious instructor 
of the human race. The book was called Alkoran, 
or the Koran, Al" being the Arabian version of 
the article the," and Koran signifying empha- 
tically a book that must be read. Maht^ci 
deaoribed the religion, which was to be authoriattl 
lij this book, as Islam, a word signifying obedience 
to the Divine commands. There must have 
been something inspiring in the nature and the 
character of llw mao which won on those who 
.listened to him, for from the very first his wife 
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and bii« friends nsgardod bhn as one endowed 
with a miseion to proclaim a new docirine. 
His helievoni and followera mcreaaed day day, 
and before long seemed to the State anthorities 
to be a danger to the faith of tbe people and even 
to the safety of the country. Mahomet soon 
found that his life was in peril, and he fl4^ to 
Yalhreb, afterwards known as Medina. The time 
of his Sight, the year 622, dates among the Mus- 
sulmans as the ftejira — the flight of the Prophet 
from the region which would not oeoemt him. 

Msiiomet communicated the text of the Koran 
by word of mouth to his followers, and they 
look down his utterances on palm leaves or 
on ptec*(s« of Icathcur when they could not And 
lietter material for their records. Mahomet 
hinuMflf did not write down his rovelations, and, 
indited, made it his boast that he was absolutely 
illiterate, and that he was guich^ by inspiration 
and not bv education. Tlie book was afterwards 
put into shape, and revised, and modilit^ under 
the reign of sucoosstve Mohammedan caliphs; 
but in its main purpose it remained unaltered 
fiM a (*ode of religious, moral, civil, and even 
ptditical tea(;hing, siiiU^d, as if by instinct, 
to the character and U^mperament of the 
Kastem populations over whom it was to have 
so larger an influence. The teaching of the Koran, 
when considered in its pun^ly spiritual stmius 
may l»e summc'd un in the dogma, ** Thert^ is no 
(lod but God, ana Mahomet is His Prophet.*' 
I'ho l)0<»k ditTers essentially from the crtfcds 
prevailing in the days of Greet'o and Home and 
iMtfort^ the Christ ion era, for it shut out altogether 
any recognition of the existen<M^ of a vark^ty of 
deities, each presiding over and directing some 
part of man's nature and life. 

Mahomel'a Teaching. Maliomet 
preached as his doctrine tht^ immortality of the 
soul, the nwurrection of the InKiy. and the re- 
wards and punishments allotted in the future 
life. He adniitUHl that Christ had worked 
iniracles and did not claim for himself any such 
|K>w'er, but ho maintained that he bore the latest 
message from Heaven, and that humanity 
must accept and obt^y his teai^hings. The 
Koran condemns most of the acts and practices 
which the Bible regards as criminal; and it is 
very strict and minute as to prayers, fasts, and 
sacred days and the annual pilgrimage to Mecca, 
which Mahomet had appointed as tbe central 
home of t lie new worship. He displayed a certain 
degree of toleration tow^ards Cliristians and 
Jews, and while advising hk people not to enter 
into marriage relaitona with tnose who professed 
the creed of Christ or that of Abraham, he 
declared it not lawful to make war upon them 
unless when they themselvea had begun the 
attack and thus made roaistanoe needful. 
But as regards all roost who did not profees to 
follow the teochingi ol Christ or those of 
Abraham, he held that H was the duty and the 
right of all true believers to pursue them ond 
to eruah them, unleee they would aooept and 
proetke the dootrinca taught by the Koran. 

OmU. 


Rulwr of Avmbia. By thk time Mahomet 
had grown to be a great mler and a great 
politmal powOT. He 1^ for many years been 
merely an itinerant preacher of hie new faith ; 
he had loot hia devoted wife, and, haying apeiit 
much of the monc^ the had brou^t him on the 
spread of his religious teachings, had been more 
than once reduo^ to poverty. But Mahomet 
was not a man to be turned from tbe eouiae he 
had marked out for himself. He continued to 
increaar! the number of hia proselytes, and 
struggled flereely at the head of his followers 
against all sects which opposed him ; he became a 
great military chief, and he captured Mecca. He 
was recognts!^ in fact, not only as the Prophet, 
but as the ruler of Arabia. His career brought 
about one of the greatest revolutions known to 
history, and for a time his was the one absolutely 
commanding flgure among Eastern peoples who 
had hc»t*n converted to his doctrine. It may set^m 
to European students hard to understand how a 
man so little favoured in any sense by fortune 
at the opening of his career should have created 
for himself so wide-spreading and so enduring a 
domination. He was not bom to greatness, he 
does not seem to have had the inteUoctual gifts 
of a Julius ('lesar, and, although he claimed to 
b<» a religions prophet, he did not conquer his 
world by religious teaching alone, but had re 
course to the warlike arts of the ordinaiy con- 
queror-arts for which he had had no special 
training. His career is not to be explained by 
any of the explanations which servo to illustrate 
the car<*€^rs of others who made themselves 
masters of peoples and founded new systems of 
government, wo have to take him as wc And 
him. and to regard his success as one of the 
most marv'cIlouB prodigies of the Middle Ages. 
I>uring his last pilgrimage to Mecca ho pro- 
elaiim^ on Mount Ararat the ceremonials of 
the pilgrimage as they were to be for all future 
years, 

Mahomet** Death, His death w'as peaceful, 
and came to pass short ^ after this last pilgrimage. 
He fell ill soon after his return to his home, and 
never rec'overed. So long as his sinking strength 
would allow him, he took part in the public prayers. 
He died early in the June of 632. His character 
unquestionably had many great defects. He was 
sensuous in peace, unrelenting in war, and un- 
sparing in his punishment of those who offended 
a^inst him. But it is only fair to say that these 
were defects peouliarl]r charoeieriatic of the times 
he lived in and the country in which he was 
brought up ; and that the new faith he sent forth 
did not even profess to be a creed wrhioh preached 
and pleaded m purity of pivate life om mercy 
towa^ conquered enemiea. It is impossibie 
not to feed that there must have been an intense 
sincerity in his nature, that he most have been 
oonvintM that he was charged with a sacred 
mission, and that in following out hk career ho 
was not governed by any pasaion for personal 
aggrandiaetnent or by theaemah deatre to become 
a ruler of men. 
fausd 
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may be made, for an eqoal 
toUU msrgy aonilied, of 
<mu quarter the weight. 
Whatever the ventage of 
the two'wiro mainii, the 
method m a constant voU- 
age ayatem. 

Series Perellel 
DIetrlbution. Befi^re 
the makera had found 
out how to make larnfM 
auitable for 200 volta. a 
plan of working witli 200- 
volt maina waa adont^d 
aa ahown in 150, in which 
two IWl-volt lam)w wen* 
joined in witlt one 

another, anti coimecUd 
aeroiw the maina. Thia 
plan Itaa the diaadvantage 
that if om^ lamp goea out 
the other goea out ahu}. 
It waa propoaed to romedy 
thia by croaa-oonntK^Ung 
the rowa of lamfw with a 
middle wire (ahown dotted 
in 160) ; but thia ia not 
aatiafactory unleaa the 
middle wire can itatd be 
kept at an exact inter- 
mediate voltage. Tht^ |i1mii 
of putUf^ aeveral lampa 
in aeriiw into each parallel 
bnuM'h acroaa tiui maina ia 
uaed in certain caaea when 
the diatributimi ia at a liigli 
voltage ; fur example, on 
aome of the ehM'tric rail- 
waya Umt are worked at 
/HIO volta it ia ouatomarv 
to light the eairiagea with 
100- vuH iam|M, five of 
which are oouneoUid in 
aeriiui and fed at 5U0 volta. 

Voltngs Drop. 
Whenever oummt it aent 
thrtiiigh a long conductor, 
part ^ the eteotromotiv*e 
force ia apent on driv'iitg 
the current through Uie 
reaiatapoe of that con- 
ductor. Honoe, in supply- 
ing current to lampa 
through a pair of maina, 
there will be a volia^ 
drop, and the lampa will 
receive a voltage lower 
than that of the gmemtor. 
The amount of the voltage 
drop is readily cakmlated 
« any given onae by apply* 
ing Ohm a law [page «71], 
merehr multapKiag 
tngedwr the number m 
nhma of reaiatanoe by the 
number of ampaeea of 
euneni flowing through 
Ihnt raaiMnoe, floppoae 
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160. TWO-WIRE: 




) n onrrent of 50 ampereg 
to be amiplied to a houae 
100 yd. mm the dynamo, 
through a pair of maina 
made of atnuKled copper of 
the fiae known as ir7‘18 a. 
These maina — that ia, the 
going main and the return 
TWO-wiBB together offer 

0*0875 ohms restatanoe, 
and when the full current 
ia on through them the 
drop will be 80 X 01)875 » 
7 volta. If, then, the 
dynamo were to generate 
its current at IM volta, 
the lampa would get only 
03. Of, to give the lamps 
their proper voltage, tim 
dynamo ought to be so 
BANKS OF LAirrs CR SBBIB8 compounded (page 1324] 
that at full lo^ its elec* 
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161. TIIRKK-WIBK. WITH BATTERY 



152. THUBE-WIRB, WITH TWO DYNAMOS 
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tromotive force riaea to at 
least 107 vohs. In all dis- 
tributing and transmiaaion 
maina voltage drops occur, 
and must m taium into 
account in the calculations. 

Three«wire Syntem. 
When lamps at 100 volts 
were appropriate for use 
in private houses, the sup- 
ply companies sought to 
gain the economic advan- 
tage that arises from the 
use of a double voltage by 
making the connectioDa 
ahown in 151, where the 
set of lampa A may re* 
present those in one con- 
sumer's house, or in one 
side of a street, and the 
set B represent those in 
another house or in the 
other side of the street. In 
this way there ia a voltage 
of 100 only in either As 
house or in B a house ; yet 
it ia 200 volta between the 
two outer mains. The 
disadvantage of such a 
plan, if were all, ia 
that the number of lampa 
which A has ah^t at one 
time may not be the same 
aa that whteh B has 
alight at die same time; 
and tinoe the total current 
going throi^ the twp seta 
ia neoeaaanfy the same, if 
A has Baore lan^ going 
than B has. As lampa 
will not oat enoai^ ourrent, 
and will look mill, while 
B'a JamM will get more 
c ur re nt than they should, 
win be ovtf-brgj^t, and 
win be soon qpolled. 
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Furtber, in consequence of the inequality in the 
number of lamps on the two sides* the central 
connection, or middle wire, will not be at a volt- 
age midway between the voltam of the two 
outer mains. In this statement bee the solution 
of the problem. If we can keep this middle 
wire at a voltage midway between the voltages 
of the outer mains every 
lamp will get its proper 
voltage, and take its 
proper current, irres* 
poctive of the number 
that may be alight on 
each half of the system. 

Modes of Balanc« 
ing. An arrangement 
to solve this problem is 
indicated in 161. A bat- 
tery of accumulators is 
connected across the 
outer mains, and the 
middle wire of the distribution sj^stem is con- 
nected to the middle of the l>attery. In laying 
out an electric lighting scheme on the three- 
wire plan, the engineer makes a judicious 
selection of the str«»ets or districts which are 
to lie connected up to one side or other of 
the middle wirt\ choosing them so as to ensure 
as nearly as possible equal demand for current 
in both halves. Then the amount of om/- 
of -balance current (or difference between the 
ampercHi demanded on the A side and on the 
B side) will flow to or from the batb^ry along the 
middle win* ; and if his choice luis l)een judicious, 
this in-and-out flow will be relatively small. 
The battery, in fact, has to supply the balance 
of current betwetm the two sides of the sysb'm, 
and the middle wire may be thinner than either 
of the outer mains. The battery may l)e placed 
either in Uie generating station or at some 
convenient spot nearer the centre of the actual 
points of distribution. 

Figs. 162 and 168 show other arrangements 
of the three- wire system, for the Imiance lK*twe<m 
the two sides may be maintained by othc'r means 
than by batteries. In 162 we have two similar 
dynamos, which may both be seen on the same 
engine, and w'hich are connected 
elwtrically in series with one 
another, with the resultii^ volt- 
ages as marked on the diagram. 

In 168 we have an arran^ment 
which is equivalent to a battery r 
at a distant part of the mains, 
and which consists of two identi- 
cal shunt motors, the armatures 
of which are connected in series 
with one another across the 
mains. Their field-magnet coils 
must be suitably cross-con- 
nected. This combination is 
caQed a balancer. Its action is as follows. 
Normally, both machines run as motors doing 
no work, generating back electromotive forces 
[see page 1*^3], practically equal to those of 
the mains. If, nowever, owing to the con- 
sumera lamps on one side (say. A) of the 
s ystem being more numerous than those on the 



other side, the voltage b(*twet*n outer and middle 
will fall a little at one side and rise a little al 
the other. Immediately, one of the twx> motors 
will automatically begin to work as a motor, and 
gi\-e power to the other one, which then works at 
a higher electromotive force, and lM*gins to 
generate current and pump it into the side where 
the demand for cur- 
rent is grt'ater. It thus 
pn^servi^ the balance, 
and keeps the middle 
|Kunt at a mean volt- 
age. 

Feeders. In a 

network of cables tifu*d 
for supplying a town 
from a (‘entral jxiwcr- 
housc. the cahles may 
Ik* considered as of tw'(» 
kinds — nainelv, (I) 
feedinif cables, which go 
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straight from the station to local centri^s without 
an^' internuHliate branching; and (2) diMrihutin^ 
cahU*s. which start wIutu the fcs*ding cables 
end, and from which are tap|icd off at many 
points, whenever necessary’ to supply anotheV 
HtitH*t or a frtwh customer, the smalkT liraiich- 
inains. To minimise the voltage-drop Isiwivn 
the }H)wer-houM‘ and the farthest eonsumer, the 
fcHKling cables are brought to the distrihiHion 
network at a |K>int s**lech*d so us to Is* ns central 
as iKWiuhle. This ]K)int is quickly made evident 
by reference to 164 and 165. In tbew* figtin^s the 
thick lines repn*sent the fe<*der eables, which in 
this case arc allow'ed to produce acintpof five volts 
by the time the fet*ding |K)ints are reached. 
In 164 the ft»©dem are eonnecti’d t<» the iienn st 
end of the ltK*al network, and the voltage-drops 
are indicRt€*d, the gn*at(*st drop Uiiig at the 
farllM*st end, wiiert^ the 1(K) volts drojia to IMI. 
In 166 the feeders art^ brought to a (central point 
in the local network ; and it will U) seen that 
the voltage drop at the distant end of the net- 
work in thereby much rcducctd. 

Soowters. In some caww the drcip <»f volts 
in the feeder cahles, shown alK>ve as 5 per wnt ., 
becomes a wtious item. The drop is not the same 
for all loads, for it is pro{H>rtional 
to the current fsew Ohm's Law , 
page 670, etc.], so that in the 
daytime, or late at night, when 
very little current is lietng taken, 
practically the full voltage of the 
station (assumed lu^re at lO.’S 
volts) is across the distant lamps, 
which will then burn over- 
bright ; while during the period 
of full-load in the evening then* 
will be a voltage of 98 or IMI 
only for iheae Umps, and thev 
will run dull ^uch a wick* 
variation is not desirable, for incandescent 
lamps are sensitive to changes in the volt- 
age. Hence, there has arisen a practice of com- 
pensating the voltage-drop by means of a piec-e 
of apparatua known as a booMer, which is wed 
eithn at the station or at the network end of the 
feeders, to raise or “boost-up** the voltage 
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little by little m the feeder beoomee loeded. it. Soeb a dynamo ie called a doMe-cmrt^ 

Fig. 166 in a diagram of a booater, and ahowa machine, and the curretit which flowa in the 

that it conaiata eaaentially of a ^unt-wotind armatnre conductors ia the stun of the oon* 

motor, M, driving a aeriee-wound aeneimtot. The ttnooua and alternating currenta which leave 

motor, nina at a oonatant speed, while the corrent at either aide, and the total copper loaaea in such 

which flows through the armature and field* an armature would be the same aa would occur 

coils of the geoeraUir ia the current which ia in separate A.C. and C.O. armatures each carry* 

being supplied through the foi^der to the net* ing the same respective currenta. 
work, so that the amount of magnetiam in the If, however, having got the machine running 
field*magneta of the generator dtype-nds on the at the correct speed, we supply current to one 

current that is being supplied ; hc^ce also the side, say, the altp-rings, and draw current from 

voltage added by Uki generator {lart is pro* the commutator, we shall have the coaeerter, 

portional to the load on the fe^r. Other for the alternating current in passing through 

metb4kiN of exciting the l>ooHter are obviously the machine will Imve been converted into con- 

possible. iinuouB current, and the current in the annature 

Indirect Method# of Supply. The first will now be the difference between the alter- 

iwo of tlie methods noUsd under this heading nating currant supplkHl and the continuous 

at the Is^iuning of this article are used both in current drawn from the machine. Figis 187 and 

eontinuoiiH current and alternating current t68 show this evolution of the roUtory con* 

working. The uocswsity for tluvic indireert verter diagrammatically. In 167 we have two 

methodii has flready Unm explained, and it is similar arroatures mounted upon the same shaft. 

Hufliekmt U» mention that they ait? cairii^d out one acting as an alternating current motor, and 

with continuous curronU by the use of motor the other as a continuous current generator, 

genf^raiont, the m<}tor itH?<?iving current at In 168 wo have the two armatures superimposed 
one voltage, and the generator being wound upon one another, with the result that both 

for a diflerent voltage, higher or lower, a<x'ording the copper and iron losses are n'duced to about 

to whi?ther we are considering the t?eatral or half, and the cost of the converting machine 

the Hub-Htatkm end of the transmission line. will also Ik? greatly reduced. 

With alternating current the? conversion ia Convertor Voltegea. It is to be noticed, 
much Mimpk?r becaum? we can um? transformers however, that the rotatory converter cannot 

(page? 1 ( 157 ], in wlik'h there are no moving parts, receive alternating current at the high voltage 

aM whi(?li can, thereforc% be instidUni fm’?e and of t ransmission. (>n pages 1324 and 1358 we 

for all ill a manhole or in a 8tn?et pillar and have? given formula* for calculating the voltages 

re^in? no further attent ion. generated in C.C, and A.C. armatures, and, cc»m* 

Thi? third method noUnl is used on (Hmiinuous paring the two, we see that the C.C. and 
eurn?u(, as described above*, but it and the A.(^ voltagf? which will be induced in the 

fourth intHhod are used more particularly same armature is not the same, md for this 

in places when? aliemating current is used for reason, if we wish to obtain currents from a 

iransmtssion and continuous current for distri* converter at, say. 5(X> volts, we have to adjust 

bution. A motor -general or for this purpose the voltage at which the alternating current is 

would consist necHSHsarily of an alternating ourropt Hupplk?d to about 350 — in the cam? of three- 

motor coiipknl on the same shait to a con- phase working. 

iinu(»us eurremt generator of equal capacity, and CenveHera veraua Motor Gonormtora. 
the electrical encigy would b:? first turned into As the alternating voltage has to be made 

mechanical en'rgy by the A.C. motor, and thtm suitable to the continuous voltage required on 

this mecbfint?al eneivy is converted into olectricaJ the converter, we see that, for use with high 

energy by the C.C\ dynamo. This arrangement voltage transmission, alternating cunent trans* 

is not the most compact, for with alternating formers are necessary to reduce the voltage 

cummU it is possible to combine the motor from, say, 6,fi(X), the voltage of transmission, 

and generator in one machine, called a com*erter 350 ^ the voltage required for conversion, and 
or nMorjf coaivrter, thus enabling the officioacy their cost and ^ losses in them have to be 

of the transformation to be increased. reckoned in with those of the converters when 

Coavertar. Referring to 56 [page 1106] making oaloulatkms for the whole plant. If 

and to 78 [page 1358], we see two revolving motor-generators be used, the high aliemating 

tppe armatuies, the former being used for eon* voltage may be used direct on the motor. But 

tmuous and the latter for alternating current, here we have two machines, with an extra cost 

Now, both these armatures might have been and higher losses than we have with one, so 

fitted wHh a commutator, and would equally that, i^mg all things into oonsideration, it is 

well have given continuotts current, or, gcne^ly found that of the two types of cott- 
on the other hand, both might have been verting " equipment the oonverter with its 

fitted with slip-rings, and they would have necessary step-down traaslormers is the better* 

been equally suitabfo for supplying alternating The general character of rotatory convertei 
emrent, eitW single or polyphine. From this armature, compared with the ordinary dynamo 

it is obvious that one of thM armaturas could armatura, is that the eommutalor and sl^ 

bs fitted with a commutator at one end and rings are exoesatvely lams oompaied with the 

slip-rings at ths other. We could then draw sIm of the core bMy, oscanse of the larger 

both oontmnoue and alternating current from emrent they have to cany. 

CWisuM 
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Our Conapectus and ita Purp<M. 

TTie schedule appearing on page 2252 sum- 
marises for convenient reference the leading 
features of each general grade of appointment 
in the national service. It thus affords, as it were, 
a bird's-eye view of the whole subject that should 
prove useful to prospective candidates who art< 
uncertain by w’liich of the many avenuini of 
approach they should seek to enter State cm- 
ployment. 

In this and succeeding chapters the main 
outlines furnished by the table will be amplified 
with full particulars respecting each of the 
appointments in turn. TTio educational level 
of the examinations, for example, will be more 
exactly defined by a list of subjects and marks. 
Meantime, the table itself calls for a few words 
of comment. 

First, then, as to the salaries given in Column 5. 
These are by no means to be regarded as repre- 
senting the possibilities of cacrh class. In almost 
every instance, abilitv and good fortune may 
secure a maximum well in advan(re of the figures 
shown. Our aim has been to show, not the 
utmost salary within the reach of individuals, but 
the amount which, having regard to the consti- 
tution of the staff and the conditions of ei^ago- 
ment, may fairly and reasonably be anticipated 
without special promotion or unusually rapid 
rise in grade. 

A Word of Caution. On this matter 
of salaries the representations of certain Civil 
Service “ coaches ” must be taken with a grain 
of salt. Anxious, for their own end*«, to attract 
candidates to the service, they contrive, while 
avoiding any definitely false statement, to con- 
vey utterly wrong impressionB as to its prospects. 
Assistantshipe of Excise, for instance), are an- 
nounced un^ the headings £85 to £800. How 
should the raw novioe guess that of an Excise 
staff numbering some 3,500 members, only a 
couple of dosen officers are receiving as muclb as 
£800 a year ? The average prospects of Excise 
officers are more accuratmy repiesented by the 
figures shown in our schedule. 

It shonld be noted Hiat examinations in this 
service are d^iendent on the fluctuating needs 
of its vanous departments, and therefore are 
held for the most part at irrogular intervals, as 
wrdl as for a vaiying nomber of appointments. 
In some instanoes there may be a year or more 
between the eompetitiooa ; but those by whidi 
the ranks are mam^ recruited occur, as a rule, 
twrioe or thrice jfearly. Cohimns 6 and 7 of the 
table fnmU na!^ indicatiana of the' number of 
vaeaneiea to be enected in each grade, and the 
m veri ty with which they are contested. 


A further feature calling for notk'c is llic 
olassiticaticm of poRts according as they n^lato 
to partkmlar offices or to gimeral clcrk'al 
staff. Members of the latter art^ employed 
indifferently in all the larger departmentM. \ 
successful competitor for a Second Division clerk> 
ship, for example, may find himself ap^iointtd 
to any one of about (K> (lovemment offietv. 
variously situated in London, Edinburgh, or 
Dublin, and offering very different diitkw and 
prosjKH’ts. The wisnes of each candidate, it is 
true, are consulted as far as prai'tieabl<‘, but 
those who aw lowi^st on the list nwwsarily 
receive the apfKnntments that their U»tter-pla<MKl 
rivals have passed over. 

Nationality of Candidates. For posts 
in the national sc^rvke it is (*sH(mtial, as alwfulv 
mentioned, that candidati^ should lie “natural- 
bom British subjcHts." This definition incliidte 
any persem bom in his Maji^sty's dominions, 
even though his or her panmts may Inith 
have been lawrful Bubjeets of a foreign state. 
Concerning naiuralistHl alk^ns and candidates 
bom abroad, the following announcement is 
made by the responsible dejiartmont : “A 
person bom in n foreign country who can prove 
that his father or his paternal grandfather was 
bom in British dominions is, if he has not 
expatriat€*d himself under the Naturalisation 
Act of 1870, admissible as a natural bom British 
subject to all open competitions whk'h he is in 
other respects qualified to enter, except thfim^ for 
Student InUuqiwterships. For thesi* he ucmsIm 
the permission of the Foreign Sf’^retary. Natur- 
alised aliens are admissible to compete for Home 
Civil Service appointments.** 

** Wrinkles ** for Stndente. ApaH 
from a few special wquirements of the Civil 
Service Commissioners, to be explained here- 
after as occasion arises, the whole range of study 
requisite for the various examinations is covered 
by the courses of instruction given in the 
Sklf-Educatob. The consideration of examina- 
tion subjects need not therefore detain us now*. 
But before passing to a detailed discussion of 
the several grades of appointment, space may 
be found for a few general hints— 4hc outcome 
of personal experience — on preparing for theao 
competitions. 

It is essentia), in the first place, to realiso that 
they are competitions, and that the tas^ awaiting 
the candidate is not merely to do well in the 
subjects prescribed, but to do better than the 
groii ma|ority of his rivids. A single mark more 
or lees may mean success or failure, and as the 
tune allowed for Civil Service examination 
pape» is seldom really adequate, the stu^t 
nmft acquire by constant practice the habit of 
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cxproMmg him»elf tmoly, pithily, and to the 
pomt. In the aotual contest this training will 
enable him to deal with an much of each paper as 
hm knowledge of its subject-matter allows, and 
thus to secure as many marks for it as poMiblo. 
Neglect of such a precaution leads candidates 
into wordy, tedious replies, unfinished papers, 
and. as a result, a distressing because needlesH 
loss of marks. 

For the same reason, a speedy, neat. U'giblo 
hand must bo cultivatid ; and since handwriting 
is frequently an examination subject in itself, 
carrying high marks, the* particular style of pen- 
manship prefifrred by the (VimmissionerM should 
lie ndopUd. This is a clear, running hand, 
slightly sloisd. and wholly fn« from flourishes, 
with nmnued ciirvtw. small capitals, and short 
hams and tails to the kilters. 

The Value of Pant Papers. An 
immeiisi* amount of effort is uscdcwsly expended 
by (-ivil Service studtmiM every year for lack 
of a |MTfec^tly simple precaution. Tlu*y fail to 
ascertain the prt*cise hco]m* of tlu* examination 
for which they are prefmring, and eonscM}uently 
either waste precious time over feature of their 
work to whien examiners attach no im|>ortanee. 
or elsti dist^over in the examination room that 
ihi'y have underlet imat<*d the knowledge 
expected of them. Either €»rror might have 
U^n avoided by a careful study of the pafX!irs 
sot in prior eontcnits of tlu^ samti nature. Indetd. 
it is diflicult to overtsitimaie the advantages 
of that course*. Hv a com|Nirison of several 
sets of old patN*rs the eharae’ler of the test eon 
Ik* gauged to a nicety, and the work of prepara- 
tion gri'atly simplified. The questiem tests may 
alsei Ik* einpleiyed for the purfHise of “ practice 
examinations" — carried out. as far as (MisHible, 
under ae*(iiat ('unditions, and with s|M*c*ial 
n^gard feir the time eiflie’ially allot t«d feir e*ach 
|iapi*r. In this way. as in no either, the student 
c;an familiarise hinistdf with tlie trial that awaits 
him in the (examination rex>m. Further, the 
majority eif the sets of questions publishid by 
the Commissioners contain tabkw showing the 
marks of succf^ful and unsucocissful competitors 
in each subject, and thus afford a useful measure 
of the training necessary in order to succeed. 

For all thiwe nmsons candidates are strongly 
urged to lay hands on all availahk* papt^rs of 
recent date lor the grade they have in view, and 
to study tliem with the greatest care. A list 
of lately published sets of examination questions 
showing uie price of each, will always be supplied 
gratis on application to the Civil lfk!)rvice Com- 
mission. Burlii^on Gardens. London. W. Any 
sot loquiied— if in print — may be parchasecL 
either directly or though any bookseller, from 
the official agents-^Moasrs. Wyman ft Sons. 
Limited. Fetter Lane. K.C. ; Mtsisrs. Oliver ft 
Boyd. Edinburgh ; and Mr. £. Ponsonby, 110. 
Grafton Street, Dublin. 

CLERKS.— CLASS 1. 

With the possible exception of diplomatic 
posts, which are practically restricted to men of 
good family and social staging, first class clerk- 
ships are undoubtedly the most attractive 
ap^intmmits that the national service has 
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to offer. They oonstiiute the u|^i^ section of 
the general clerical staff in the various Govern- 
ment departments, and are characterised by 
responsible but not arduous duties, assured 
position, liberal increments, and a certain 
prospect of at least £800 to £1,000 a year. 
Nor is this all Promotions are freely made 
from their ranks to still more desirable offices, 
including the highest dignities and most liberal 
incomes enjoye(i by permanent officers of the 
State. 

Salariea Official and Actual. Let 

us consider, first, the assured value of Class I. 
appointments in tbemselves. These vary some- 
what in different offices, but are generally 
classiflixi in three grades, advancement being 
made from one to the next as vacancies arise. 
In a few’ departments — notably the Treasury — 
the maximum attainable w'itbout promotion 
is an high as £1.200 a year; but with these ex- 
ceptions the scale of salaries prescribes! does not 
exceed the following ; 

Third Class. £200, advancing £20 yearly to 
£5(K) 

Second ('lass. £000 or £700. by £25 to £800. 

First Class. £a50 or £900, by £.50 to £1.000. 

Tlie remun(*ration for many of the posts offered 
is HxckI on a less liberal basis. Commencing 
at £150, it rises l>y £15 yearly to £300, thence by 
£20 to £500 or more, and afterwards by £25 
to £800 or £000. 

Owing. how'ev(*r. to the special emoluments 
and lil>eral opportuniti(K< of promotion enjoyed 
liy these clerks, the* alove rates b>' no means 
repres(*nt the real value of Class I. appointments. 
Many juniors are appointed as private secretaries 
to the principal officers, with extra remuneration 
of from £50 to £^kK) a year, and more senior 
nu'mbers are eligible for departmental secretary- 
ships and other leading staff positions at various 
rate's between £1,1KK) and £1,800 a year. As a 
result, advancement is so brisk that the official 
scales of salary already quoted are. in practioe, 
only minimum rates, and generally prove little 
more tlian nominal. 

Examples of Promotion. Such an 
assertion is best proved by actual illustration. 
The following instances will serve to establish 
the point A successful competitor in 1894 
went to the Inland Revenue Department, with 
an initial salary of £150 and a £15 increment 
Within a year he received a private secre- 
tai^ihip at an extra £50 yearly, later another 
worth £100. and after \tm than nine years* 
service became a principal clerk at £600 rising to 
£700. when his stipend according to the official 
scale would have been £270. A colleague in the 
same office was even more successful, attaining 
the rank of principal cleric after only six yem. 
In another instance known to the writer a clerk 
of two years* standing has already been advanced 
in salary from £150 to £350. 

Of the posts attainable 1^ senior official^ 
a few* cases among many must suffice. The 
present Chairman of the Prison Commission 
entered as* a Class I. chtk in 1881 ; be now 
receives £1.800 a year, and has had a K.G.B. 
conferred on him for his senrkea. Another 



effioer, ulio began hki career in 1886« is Deiwity* 
OuMnnan of tiie Board of Inland Revenue, 
with a salary of £1,500. Giber hi^ly-placed 
offieiak who entered by the same means include 
the Aasistant Secretary to the Treasury (earning 
£1,500 a ye§x)^ the Secretary to the Inma Office, 
and the Director of Admiralty Stores, each 
receiving a s^laiy of £1,200, and at least three 
Aaswtant Under-Secretaries of State at the same 
remuneration. 

The ExaaminntloM* Class I. clerkships, 
as well as Ceylon cadetships and appointments 
in the Indian Civil Service [see Imperial Service] 
are awarded on the results of a joint opiui 
competition held in August of each year. Can- 
didates who are eligible, may enter simultane- 
ously for all three classes of appointment on 
payment of a single fee ; and if successful, are 
allowed, according to their position on the com- 
bined list, to seWt which service they will enter. 

Competitors for the posts under discussion 
must ^ between 22 and 24 years of age on tlie 
Ist Au^st of the year in which they enter, but 
are entitled to decfuct from their actual ago any 
time spent in the naval or military service. A 
further and valuable provision enables those who 
have been for two years or more in the national 
Civil Service to deduct in the same way the time 
so employed, up to a maximum of live years. 
Subordinate members of the service are thus 
generally entitled to compete until the age of 
^ years. 

The examination subjects and the maximum 
marks assigned to each are as follows : 

Mathematics and advanced mathematics, 
1,200 each. English, French, Italian, German, 
Sanscrit, Arabic, logic and psychology, moral 
philosof^y, political economy, and the following 
branches of natural science — chemistiy, physics, 
geology, botany, zoology, and animal physiology, 
000 each. 

English composition, Greek history, Homan 
history, general modern history, political science, 
Roman Isw, and English law, 500 each. 

English history (i.) to 1485 ; (ii.) 1485 to 1848, 
400 e^. Greek : translation, composition, and 
literature, 300 each. Latin, in similar divisions, 
300 each. 

Candidates may not offer more than four 
natural sciences, and those who select Latin or 
Greek must take up translation, and at least one 
other division of the subject. To hinder mere 

smatterere from succcwling by sheer multi- 
plicity of papers, a deduction may be made from 
the marks gained in each branch, except mathe- 
matics and English composition. There is also 
a new provision that in future contests a com- 
petitora papers shall not carry a greater total 
« ytt.Timnm than 6,000 marks. Its effect will be 
to limit each stuc^t to some ten subjects, or 
twelve at most, in place of the fifteen or sixteen 
which many candioates have offered in the past. 

Choice of Subjects. With these le- 
strioUems, sny of the branches named in our list 
Bsay be taken, none being oUigateny. The 
ehmoe thus afforded is a very wide one ; and, aa 
the examination standard in each subject is very 
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severe, it is imperative that a careful selection 
should be made at the outset of the course of 
study. In practice, it is found that successful 
contestants who are not brilliant matliemaiioiaiM 
usually take up classics or modern languages as 
a mainstay, with history and law or moral 
sciences as supplcnu^ntary mark-gt^tters, the 
natural 8i'ienci*» being *H»lciom taken seriously. 
Until recently, indeiHi, classics were regiutitsi Jis 
almost essential to success, but the waning 
importance of tiiis branch of a liberal education 
is already retlec'tod in the Class I. )>aHH- lists. 
*nie contest of August, 1(K15, was markinl by 
unprecedented feature's, the Hrst tliret^ pUua>8 in 
the combined list falling to brilliant students of 
Edinburgh University, not one of whom took 
Greek or Latin, while tlie fon^most offertnl thn*e 
memliers of the natural si'ience grou|>R, and 
scored at least 75 per cent, in eacdi. 

The number of vac^ancies in the home service 
filltd by com))etitionH during each of the past 
six years has Ix’ien as folkiws : 2!l, 27, 21, 43, 
24, and, in 18(15, al>out a score, the exact figures 
not having yet U'cn announctHl. At the joint 
examination, some 2(M) to 22tl candidat<*M sit 
each year. Of these. Uu* great majority eompelo 
for the home as well as fc>r Uie foreign service, 
deciding afterwards, if succemful, which branch 
they will enter. Hodly phunnl eandidaU^s often 
pnder an Eastern jKist to indifferent offioc'S in 
the home service ; but those who stand high 
enough to secure a g<K)d choice of departments, 
generally select the carwr affordwl by a (Mass 1. 
ap}K)intment. These facts are strikingly iliiis- 
trated by the latest re|)ori of the (Hvil SiTvice 
Commissioners, which shows that IHl in a total 
of 212 eonU^stants cntertHl for Class 1. (‘lerkships, 
and of the first 13 suceessful com(M>iitorH on iho 
combined list, no fewer than 1 1 a<x*epU^ thc*Me 
appointments in preference to iiosts in the East. 

University Prises. When we iTonsider 
the keen competition for these [smitions, the 
large number of subje^rts essimtial for success, 
and tlu^m*ar(diing charae'UTof each adoubt 

arises as to whether (3asM 1. rierkshiiis are within 
tlie scope of any private student, or of a subor- 
dinate civilian who has only his evenings frtMi for 
study. The doubt is more than justified, alike 
by personal knowledge of the many hard- 
working minor officials who have striven vainly 
for these posts, and by the published results of 
recent competitions. The men taking high 
places on the list have come from thf^ honours 
schools of the sister universities, in many 
instances with a post-graduate course of some 
months in a crammer's shop " just beforf5 the 
examination. Not a single post for the jMt 
three years has been won by any save coUege 
men, and among the successes, London Uni. 
▼ersity — that alma maler of the stripling 
stodent — is represented by a solitary oancudaie. 
Reluctantly one is driven to admit that, unless 
when some iniellectnal marvel is the exception 
that proves the rule, these valuable appoint- 
ments are practioally close coverts for the hnlliant 
men of the oniverstites, and especially of Oxford 
and Cambridge. 


2251 



EXAMINATIONS FOR THE NATIONAL CIVIL SERVICE 

rntltnam, Miwm«iini. Ofliw Mtd oihMr rabortftiiftUw ar* ntiimlly attn iioinlnatkm In tiw UmnI (>f PnHMrUMni cwKaniMl. atUir 

1 psMiing JiinW luayiMlori. Baamt of Rda^ailon UOm Ut aw nntMliMtad by Naewtonr and a|i|MittiV<d vttkoat 4 

nuiBlMtiaa. 





IniUBl ■bIbpIbb. «r 

Ayptbc* 

Avmc* 


1 Aw IJntiU. 

PMintmiwriiU, 

»# Biiyi. 

ft**. 

VMrfily fwnilnipw sad 
mfttiiuutM ardlMvUy 

imini»r of 
TBOUieiM 

nambpr «rf 
cBiidiiUtMtw 




•tUliiBbl*. 

jrMrty. 

M«h YaeBncy. 

Poitf on Goneral StalT 

AFPOINTMBNTS BY OFBN COMPETITION 



Ctork, (liUMi I 

22 to 24 

High and aeardilng 

U 

£150 or £200 to 

28 

7 



£800, 11,000 



Clfirk, f^^rond DIvUloo . . 

17 to 20 

Heeondary aelmol grade 

£2 

£70 h> £350 

225 

7 

AMUUtii Ork 

ID U) 21 

Simple. Muat liave 
aerved aa Hoy Clerk 

10 a. 

£55 to £150 

100 

3 to 4 

lU»y ('l«rk 

111 t<i 17 

Simple 

5a. 

15a. to 10 a. weekly 

800 

2-5 


14 to le 

RIementary 

la. 

0 a. to lOa. 8 d. 

100 

Qualifying 




we<;kty 


exam, mily 

In Particular Departmonti 






AMlaUnt of KxcUr 

10 to 22 

Moderate 
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THE STORY OF THE ROCKS 

A ChroiBolopcal Sonrey of the Various Geological Systems. 
Books for the Geolopcal Student. Glossary of Geolopcal Terms 


Group 14 

GEOLOGY 


OtniolniltHi tr 


By W. E. GARRETT FISHER 


\?/E can here give only a very brief account of 
^ the chief periods which inake up the geolo- 
gical record. We shall illustrate these as far as 
poBsible by the rocks of our own country. 

Archaean RocKs. The oldest of all 
stratified rocks are called Archsoan, or ancient. 
They are also known as Pre-C^imbrian, because 
they came before the Cambrian, or oldwt 
Wmary rocks. Theee rocks represent the 
oldest stratified formations which we can study. 
They consist partly of igneous rooks, such as 
granites, which frequently have been altered 
into gneisses and schists ; partly of sedimentary 
rocks, sandstones, shales and conglomerates, 
and partly of volcanic tuffs, conglomerates, 
and sheets of lava. 1 hese oldest sedimentary 
rocks very seldom contain any remains of organic 
life, though here and then* some relic of the 
first beginning of life on the 
earth is found even in these ^ 

most ancient formations. The 
chief mountains of the Scotch ^ 

Highlands are formed of the ; ( 'll 

Arch»an igneous rocks, whilst ^ j 

the sandstone hills of Loch 
Torridon may represent the 
Archaean sedimentary rocks. 

Primary RocKa. Cam« 'p 

brian Syatem. The next | 

peat division of rocks is — 

Known as l^maiy ; it is also 
callod PalaH)zoic, because it 
contains the most ancient 81 . cambkian 
relics of life in the shape of Fossii« 

numerous fossils [81]. The 
oldest members of this division form the Cambrian 
System of rocks, so called because they were first 
studied in Watos, where they form the great 
series of slaty rocks which provide 
to many quarries, whilst Snowdon 
and its neighbouring peaks, like |:; 

Hcaw Fdl, in Cumberland, are tj 
formed frein volcanic rocks which f 
were produced about the same 
time that these slates were de- 
posited in the shallow seas of the £ ' . 
Cambrian age. 

Silurian Syatem. The next 
lystem of Primary rocks is the J 
&hxrmn, so called because it was ' - 

first examined in the Shropshire 






The Silurian system is of special interest to the 
geologist, because it is in these rcx'ks tluit we 
find the earliest traces of vertebrate life [82] — 
the first recognisable ancestors of man. 

Dewonlan Syatem. Tlie next s^’stem 
consbts of the marine sediments, or liratwtones, 
which are called Devonian because tliey are 
commonly found in Devonshin*. They consist 
itiosily of sandstones, limestones, and shah^, 
whk'h are rich in the fossil n^mains (d marine 
i organisms [84], and also contain frtHjuent veins of 
metallic OH'S. They may bt' well studiiKl in the 
slates of IlfracomW and in the linu'stones of 
Torquay, ('losely allied with the DovcNiian 
system is the Old Red Sandstone, or the mtios 
of red sandstoiuMi, shalt^, and eonglomeratcfi 
whieli inter|)os<^ in many districts hotweoii 
Silurian and Carbon if erems rocks. The Old 
Red Sandstone was also laid down under 
water, since it contains the fossil remains of 
fishes, which Hugh Miller doscrihudso delight- 
fully. This Old lit'd Sand- 
I stone, which has ht'cn moulded 

by deluding iigeiicies into so 
■ .r many hilly districts, forms a 

. charact4?ristic 

^ « Scotch H(‘enery ; the volcanic 

' rocks which have been freely 

U. ~ intruded into these niffeSKes, 

. / being hardier than saiidstone, 
^ have he<m left stfuiding up in 

^ ranges of hills like the Pent- 

82. RiLUBlAV lands and ('hoviots. 

vossiL Carboniferous System. 

The next syslem of Prirnwy 
rocks happens to Ihj by far the most iin- 
}x>rtant of all roc^ks to mankind. This is 
the Carboniferous System, whu^h includes the 
coal measures, to the energy stored 
in which we owe practically the 
whole of the industrial achieve- 
ments of the lost century. Tlio 
) carboniferous rocks exmsist of the 

' coal measures, or layers of coal 
mingled with shale and sandstone, 
of the millstone grits, and ^^honi- 
^ ferous limestones. I'he coal seams 
consist of the decayed vegetable 
/ " - maltcu* of ancient forests, laid down 
c; in beds in the manner described in 
"’ll I » an earlier section, resting on layers 




district once oocupied by an ancient 8A oopboutb, OB lOSSiL of clay, and divided by strata of 
Brituh tribe cidled the Silures. bxcexmkxt shale and sandstone, Which were 


British tribe called the Silures. Ud 

This system consists chiefly of a 
series of ssnditooes, gritstones, shsles snd 
slates, with oecasjonsl strsis of limestone. 
The hms of the Lake Dbtrict are largely com- 
posed of BIhiriaii rocks, which also form the 
greaUrpaitol theaoathemiiplaDdacdSootlaad. 


icnr shale and sandstone. Which were 

laid down during the periodical 
submergence of the bed of each for^. The 
carbonueroas rocks cover a*large area of the 
surface of these islands, such as the great central 
coal field of Scotland and the important coal 
fields wHhicb lie on either side oi the Pennine 

2253 






rangv^ and in South WaleH. Tho total thickiMMa 
of t he coal ineaaurcs amounUt in plaocii to more 
than two milea, though the actuiu aeama of coal 
wvu\ty only a few acore feet in thickiiefla. These 
coal HctamN are entirely made up of fofi«3 vege* 
tation, but contain few animal remaina. ^c 
carboniferouH or mountain limcHtone which w 
frequently found aMHociated with the coal 
mca'^urcH, and forma the in^at Pennine range 


mea'^urcH, and forma the (ipeat Pennine range 

or h/icklKmc of Kngland« ia almoat entirely tfiiii* 

jKiHi'd of the rc>mairiM of 

minute organiama, auch aa ^ ^ 

corala and foraminifera, 

which livc»d in the a<*aa of . 

the OarlKjniferouH Age. . 

Pormlan System. ' ■ . 

Tlie laMi or youngwt 
ayatcni of the Priniaiy 
roerka ia kti<»wii as the 
Permian. It in<*ludeH th<* 

lower atrala of whid in known an t he New Red 
Mandstone. 'Hte diatin<‘tion betw«^*n the upper 
and lower at rat a of thm^ aand'^toncH ia chiefly 
diM* to the difference in the foMHila included in 


the New Red 


rich in foasOa, in which we notably ace the Jur- 
aaaic reptiles passing into the earlieat bird forms. 

Tertlm^ Rocks. The fourth of the 
main divisions into which the rocks of the earth's 
crust are classified in the peolo^cal record is 
calk^l tho Tmliary. or Cainozoic. because it 
contains the traces of recent life. It is usually 
divided into four systems. It was during this 
Tertiary period that the present distribution of 
land and sea into the continents and oceans 
which now appear in our maps w'as finally 
developed, ana that must of our mountain 
chains were upheavod. Volcanic at?Uvity wa* 
vvT,-.,... V(^rv marked in aU par » 

. . w'en? gnrat vanations m 

climate from thoat* of tlus 
84. roHsii, FROM tin**’. tropical 

01,1) Bi;i» HA.MWTOSE I’lmdilionH apiienring in 
great f)arl of what we now 
call the teinjMTatc zone. 

Eocene System. The oldest of the Ter- 
tiary syatems contains the Eoevne rocks, on 
which l..ondon stands. The Eocene rocka 
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them, which mIiowh that a cons.derahle |KM‘iod 
iiniMf have ela{H«*<l lK*twwn their formation. 
Tilt* Permian nicks an* very harmi in (o.^sils. 
Tliey are s^nni to best advr.ntage in the valleys 
of tlie Nith and Annan in South-wtwit Scotland. 
'In the same {stkkI helotigs the gn^at mass c»f 
inagnf'siim linieMtoiie w'hich runs down tlu‘ K.wst 
of England. 

Secondary Rocks. We now <'onie to the 
third of thesi* gnMit divisions, that of tin* 
S<H'ondary. or M<*so*oic rm*ks, so eaUtnl Invause 
they are thotight to repn^seiit what may he 
ealU*d the middle ]»erkid in the development of 
life. 

Trisssic System. T\\e old<«t s^ystem 
of the 8ec»ondary rocks is know*n as Trmssic, 
and includes the up|ier layers of the New Red 
Sandstone, formed also in the IhhIs of ancknit 
st>aH. The low-lying plains in the centn,’ of 
England are largely formed of Triassic rocks. 
W'hich may he studied where they reach the 
seashore at L\^e Regis or Riidleigh Salterton. 

Jurassic System^ The next great system 
Is that of the Jurassic rocks, so called liecause 
they compost* the great mass of the Jura 
Mountains. They are very rich in fosslK 
eapetnally in reptilian forms, such os the ioh- 
thyosau^ and the turtlo-anake plesiosaurus. 
They largely consist of oolUic limestones, so 
called because of their egg-like structure. The 
well-known Oxford clav and Portland atones 
are familiar examples of Jurassic rocks. 

Cratacaoua Syatam. The last of the 
three great Secondary systems is that of the 
Oetaceous, or chalky rocks. These vast deposits 
of chalk and allied rocks mainly consist of the 
shells and skeletons of tiny marine organisms 
which lt\*ed in the Cretaceous seas and deposited 
their hard portions upcm their brds in vwst 
masses. Tiiey are best illustrated, of eottiwc, 
by the imposing chalk cliffs which frtime a great 
part of our Channel coasts and w^ikm can be 
traced from Flamborouffh Head in Yorkshire 
to the ooast of Dorset, lliese deposits are very 


conKiHt almost entirely of sand and clay, more 
or U*s« hardencHl. 'Iliey ap(K*ar to have Is'cri 
laid down either in fr€»sh water or near a coast 
line, as w<* infer from the nature of the fofjsils 
w liich they vontain. Dne of the oldt*st and ino>t 
notable of E<K*ene rocks is the London clay, 
HO ealltHl lM*cauH<‘ of its general distribution 
throughout the basin [85) in which the metro - 
IKilin is situateii. It is a stitf brow'n or bluish 
clay, which contains numerous fossils and 
nodules of clayey linn^tonc. A mort* re<u*ni 
EtK'cne rock may U* HtH*n in the Hagshot sands, 
consisting of yellow siliceous sand, with few 
fossils, but containing the large s«indstone 
bloi'ks known as CJrey Wethers or Druid 
Stones. 

Oligocene System. The next series 
of Tertiary rot>ks is known as the 01ig(K*ene 
nicks. This ineludt's the thinly-liwidtMi dcfsisits 
t»f sand. clay, and limi'stone which are found in 
the Isle of Wight, lliey were apparently laid 
down in sliallow' brackish w*ater, and contain 
numerous fossils, among which w'e may 
sfHH;ially note the abundant variety of insect 
life which appears to have existed in 01igoc<ne 
times. 

Miocene System. The Miocene system, 
which comes next, coincides with a chronological 
period in which our islands and the greater 
part of Northern Europe had been gr^ually 
elevated above the sea. Consequently no 
Miocene deposits are known to occur in our 
islands, since they were only laid down under 
water, and this part of the world then consisted 
of dry land. As far as we are concerned, 
the Miocene a^ was an mm of denudation 
and land-moulding rather than of construe- 
Hon. \lheie the^ exist, as in France, the 
Miocene beds chiefly consist of sand and 
gravel rocks. They are rich in fossils, in 
which we see a gradual approach to the fauna 
of the present day. 

Fltooene Syatwm. The last of the four 
great Tertiary interns is knowm as the Phooensu 


99U 



During this period there seems to h*Te been 
local sobsidenoes in the British Islands, and 
eonseqnentfy Phoeene deposits appear in some 
parts of the country, chiefly in tne counties of 
Norfolk and SoffoU^ where they constitute the 
accumulations of sandy rocks Imown as Crag. 

Qumteniary RocKs. The last of the 
great divisions of the geological record is known 
as the Quaternary or Post -tertiary. Hits 
division reaches down to our time ; we are living, 
in fact, in the Quaternary Age. It is usually 
divided into two systems — the Glacial, or 
Pleistocene; and the Post-glacial, or Human 
Period, during which man is known with 
certainty to have been in course of develop- 
ment. 

Pleistocene System. The Glsclsl 
Period. The Pleistocene system of rocks 
received its mould during what is known as 
the Glacial Period, or Ice Age, which divides 
the modem geological history of the Northern 
Hemisphere from all that has gone before. 
During the greater part of this period, which is 
but of yesterday in comparison with the vast 
age of the systems which we have hitherto been 
considering, the whole of our islands and of 
Northern Europe was buried under a vast sheet 
of ice, which may have been as much as a mile 
in thickness in parts of Britain. The whole of 
our country is full of evidence of the h>rmer 
existence of these gigantic glaciers. Every- 
where the land contours have In^n rounded 
and smoothed by glacial motion, whilst the 
various signs of glacial action which we descrilxKl 
in an earlier chapter are abundant ; ^Kihshed 
and striated stones, erratic bloc'ks, moraines, 
and the other symptoms associated w'ith the 


poor in fossils, those which exist being chiefly 
the remains of Arctic land animals and of 
marine organisms. 

Post«Glnclnl Period. The last period 
in the geological record, in wliich we are still 
living, is knowm as the Recent, Post-glacial, or 
Human Period. No rocks of any great im|Ku1- 
ance have been fumied during this }>eriod, 
although, of course, the general agencitii of 
denudation and itH^onstniction have be<H) at 
work to modify Uie face of the land. But even 
the hundreds of thousands of years which an* 
believed to have elapsed since the ice disap(M*artHl 
from our islands afe but a day in the sight of 
the geologist, and they have not sufficed to 
destroy the general outlines and nature of the 
land as these were left at the close of the Gla<*ial 
period. The most interesting fact couniH't4Ki 
with these recent de|M>HitB is that they eoiitaiii 
proofs of the early existence of man. His 
primitive instruments, first of rudely-chi pin'd 
flint, then of smcxith and l>eautifully-worked flint, 
then of bronxe and afterwards of iron, are found 
buried in the de]K)si(8 brought down by rivers, 
strc'wing the fl(X>r of the ancient caverns which 
he shartnl with the cave Ix'ar and the sabre- 
UKithed tiger, and hurienJ de<*p beneath the soil of 
the earth t>y the a(*tion of the various denuding 
and constructive agencies. Along with thiwt^ 
tools have liwm found some very inten*sting draw - 
ings, scratchings on Itone or ivory, which have 
thrown great light upon the habits of prehistoric 
man 186]. The history of our s|h«'4cs. Udon^ 
history properlv so called l)egan, is dividixl by 
geologists into Valieolithic and Neolithic iiincs, 
during which man mode his implements solely 
of flint and Ixme. The alluvial (ie|»oMits, or river 
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presence of glaciers are to be found in all parts 
of our country. A great deal of the surface 
of our islands is covered with boulder-clay, or 
tm, a mass of earthy, stonv, and sandy material 
which is an unmistakabk product of glacial 
action. During the Glacial Period there is little 
doubt that the land of the Northern Hemisphere 
underwent various elevations and subsidraces, 
Uie traces of which are preserved in the form 
of submarine deposits and aerial denudations. 
It is probable that, although throughout the 
Pleistocene period our islancu were more or less 
glaciated, tnere were temporary alleviations in 
the climate. Some have professM to have traced 
SB many as five distinct pmods during which 
iee coveted the land, with intervals of a mild 
and open climate. However that mi^ be, 
there u no doubt whatever that the Glacial 
Fonod stamped its mark upon our landscape 
diorUv before man came into existence, or at 
least DCgan to inhabit this part of the world. 
Tbese neislooeiie deftosits sie almost entirely 
made np of boiikier>clay and similar glacial 
bads, whicli, as we might expect* are aomewbat 


drifts, have given up much eviden(H) Ixsaring 
u|K)n the nature and habits of man when he 
first emerged upon the stage of the world, os 
may have happened in our hemisphere shortly 
after the close of the glacial period, probably 
from one to two hundr^ thousand years ago, 
but the study of thente comparatively recent 
times is outside the sphere oi ^olo^ pro{K*r, 
and belongs rather to the anthropdogist and 
archmologist. 

Bibliography. The student who has mas- 
tered the outline of geology given in this course 
will now desire to know what books be should 
read in order to enlarum his knowledge. There 
is a Urge supply of su^ works in our Unguage, 
without mentioning the admirable treatises which 
are only avaiUbU to those who esn^resd Ftmich 
and Amoi^t these the following 

works sre deserving of ipectal recommendation. 

Gmaral Traattaaa. The best work in 
our language is, without doubt. Sir Archibald 
GrikU's Urge ** Textbook of Geology (Mac- 
millan. 2 voU. 30s. net), of which the fourth 
edition was pubfished in 1903. This admirable 



and iucrid rxpoHilion of ibe mncnce of the earth 
hoklM the place which was occupied for many 
years by Sir Charles LyelFs Principles of 
Ooolofl^/* The student who has gone Uirough 
it wiin the assistance of practical work in the 
field and the laboratory will have little left to 
Usim. The same author has published two 
works on a smaller scale— “ Primer of (ieology ” 
and “ (UassbcMik of fteology ” (Macmillatl. Is. 
and Ts*.)— 'Which may ec|ually be rts?ommended 
to thorn? who have l<?ss time available. I>r. 
.1. K. Marr's Introduction to Oe<*k>gy ” If’am- 
bridge Tniversity Pn*SH. 3s. net) is perha|is 
the IsHtl of recent t iiempis to explain the scrofK* 
and methods of geology, w^ithout an exc(*Hs of 
dt^Uiil. Professor A. ff. (iron's “ Physieiii 
(iiHilogy " is a valuable supplement, to <>eikie. 
and the latest American work, Messrs. (Iiani* 
licriin and Salisbury's “(l<H>k)gy” (Murray. 
Vol. I. 2Is.) Itandles the pro(u?ss of physical 
change in a new and illuminative fashion. 

Practical Treatlaaa. The U^st aceount 
of incthmis (»f geologieal investigation (»n a 
small s(*ale is to Is* found 
in Sit Arehibald (leikie's 
“Outlines of Field 
logv," fif li edition (Mac- 
nullaii. 3s. tWl ), whieb 
may Is* supplcmi'nted by 
VV. H. Pt^iming's larger 
“TextlHMik of Field 
(it^)logy" (Hnilli<^n\ 

Timlal, Sl 

Special Surveys. 

Th<* ge<»logy of a par- 
ticular country alTortls 
a very inlertwting and 
instnictivc field of study. 

Thns' IsKiks tin this 
subj<H*t deser\'e s|>tHMai 
mention : Sir Andiilmld 
Oe i k io's admirable 
“ S<M»ncrv of Stxilland" (Miu?millan. lOs. net), 
Mr. A. «i. Jukes- Hniwne's “ Building of the 
British Isles " (Bell. 7s. t’d.), and l.<otti 
Avebury's ** St'enery of Switw^rland ’’ (Mac- 
millan. (Is.). There are similar treatitK^s. in 
various languages, for nearly every i»ountry 
in the world, but Uiest? threi» will afltonl the 
English student plenty of occu}>ation to liegin 
with. 

Hlatory of Oeolo|nr. The first four 
chapters of Lyell's ** Principles of Geology " 
etmtain an outline of the histoiy' of geology. 
Sir Archibald Oeikk* s ** Founders* of (jicology," 
second coition (Macmillan. Ida. net), gives a 
fuller atTount of the growth of this science 
from the earlitnit times, tnwited in a iMographical 
fashion. Mrs. Ogilvie Gordon's alirtdged trans- 
lation of the German Professor Zitters ** Histoiy 
of Geology and Paheontology " (Scott, 6e,) 
is also a valuable book of reference. 

Mlnwrnlocy. The kwding English text- 
Uwk of mineralogy, which describes the 


nature and explains the identification of the 
various minerals which go to the buildup 
up of rocks, is Professor Henry A. Mier^^s 
“ Mineralo^ ” (Macmillan. net). The 

American Dana's ** System of Mineralogy is 
still the standard work of reference. Amoi^ 
the numerous smaller handbooks. F. Rutky^'s 

Mineralogy (Murby. 2s.) is still as good 
as any. 

Paleontology. The chief work on pala- 
ontology, or the geologic'al record of ancient 
lifts is the English translation of Professor 
Zitters **Textb(K>k of Pala*ontology ’’ hy V. R. 
Kastman. Dr. A. Smith Woodward's “ Outlin*3S 
of Vertebrate Pula*ontolo^' for Students of 
Ztsilogy " is a valuable hdp. 

Depart men ta of Geology. Tlie works 
dealing with sjan ial departments of geoiojQ' an* 
very numerous. We may mention I^rofessor 
Milne's “ KarlhtpJiikcs ' and Professor Judd's 
“ VolcantK's." iHJth in the International Scrienee 
Series (Ktgan Paul); Mr. Davison's “Study 
of RfH-ent Karthr|uakes " and Professor Hull s 
“ VViIeanocs, Past and 
IVesent," in the (’on- 
temjKirary Science Series 
(Scott) ; Sir A. Oeikie's 
“ Ancient V'olcanoes of 
(ircat Britain *'’ (Mac- 
millan. 3fis. net) ; Tyn- 
dall's “ (tlaeiers of the 
Alps " and Sir R. Ball’s 
“(’auscof an lee Agt*.’’ 
Profc'ssor James 
(tcikie's wtirks on “ The 
(irt»at loe Age" and 
“ Prehistoric Europe ” 
give the best account of 
gtxilogicallv recent timw. 
Hugh Miller’s “ Old 
Red Sandstone " may 
still lie read with plea- 
sun* for its fascinating pictures of a vanishc*d 
era, though it is somewTiat out of date. Professor 
Hull's books on “ The (V>al Fields of Great 
Britain " and “ Our Coal Ri‘8ourc*es ” an* 
important contributions to a spei'ial field of 
g(*oIogical work. By the time he has read all 
these books, the student should require no 
further advict* as to his w'ork. 

Geological Mapo. It is impossible to 
study the geology of a district without a good 
map* The best maps are those published by 
the (Geological Survey of Great Britain, and by 
similar organisations in most civilised countries. 
These arc on scales ranging from 6 in. to the mile 
to 4 miles to the inch ; the latter scale is largt? 
OKiugh for most purposes of the student, who 
w ill oo well to obtain the sheets for the districts 
with which be is most familiar, and study them 
carefully on the ground. Small-scale geok^cal 
maM of a whole country, such as are publuhed 
by McMrs. Bartholomew. Stanford, and Philip, 
w'ill also be found indispensabla 
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A SHORT DICTIONARY OF TERMS USED IN GEOLOGY 

It U UttpoMibte to todwle the nunM oi rocka and tnlneraU in thr «pai'«> that can lie demtctl to this gUmmxy. Mott of 

theiu are explaliml in the eourae 


4MUAfl. or ABMAL MMMTft— 

Thoae produced by the action of 
atmoaDDeric aficndea. 

AiiiOPplioiis<-¥ntLMtt deflniU! itrnc- 
tnre. 

AnUeltn^A Uttiug of etrata into an 
areh. 

Aqueous DopostU— Depoatta doc to 
the aetloo of water. 

Archaan — The moat ancient rocka. 

Aronaooouf Rocks— Sandy rock*. 

Ariillaooous Bocks— Clayey rock*. 

Atmospboro— Tlie gaaeona envelope 
aurmondins a planet. 

Axis — The line abont which a crystal nr 
otlier atmctnre dlsplaya aymnietr>*. 

MDDmO— The arransement of rocks 
In Ia>'eri or bedding plane*. 

Boss — A mas* of volcanic rock pushed 
up to the surface. 

Boulder Clay — A stiff clay full <t( 
stone* and boulders, left by glacial 
action. 

OAINOZOIC — Tlie period of recent 
Hfe. 

Cambrian — The oldest Primary 
•>** 1 * 01 . 

Calcareous— U my rocks. 

Carbonaceous— (Wl - bearing rocks, 
or those containing carlNin. 

Carboniferous— Ttie fourth IVimary 
■yateni, including the coal measures. 

Catastrophe, or Cataclysm— A con- 
vulaion of Nature which causes gn^at 
and audden geological ctumgea. 

Cleavage— The division of a rock into 
layers, due to pressure. 

Clinometer— An instrument for mea* 
taring the slope of strata. 

Colloid— A jeUy-Ukt*. iKi«‘cr>TitalUne 
mineral structure. 

Conformable — strata laid down regu* 
larty on one another. 

Contour Line— A line drawn through 
a series of ptdnta at the same hehxht 
on a map. 

Crater — The basin into wlilrii a %'oI- 
canic vent opens. 

Cretaceous— The latest Herondary 
S)’*tem. 

Cmlalllne Minerals or Rocks— 
Tluise consisting of crystals, or sym- 
metrical structures pr<Miuced by 
c<K)Ungor precipitation. 

Crust— The upper s<ilid portion of the 
earth. 

DKMHSi or mmilTUM— The rr- 

matna of rocks broken down by 
erosion or denudation. 

Denudation— Ttic wearing away of 
rock by natural agencies. 

Dorivattvo Rocks— Hocks produced 
by some miidiflcation of an ulUi-r 
rock. 

DevttrllloaUon— The loss of glassy 
characteristics, due to weathering. 
Devonian, or Old Red Sandstone— 
The third Primary • 3 'ttem. 

Dtp — Tlie slope of strata from the 
norisontal. 

DlsIocaUon— A fracture in rocks ac- 
companied by disunion of tlie strata. 

Dyke— A vertlad seam of volcanic 
rock, uatully found standing op like 
a wait 

KAMTHQUAKM— A rapid movement 
of the earth's surface. 

Eoeene — ^Tbe oldest Tertiary system. 

Epigene— Above tlie surface of the 
earth. 

ErmUc Blocks — Boulders transported 
by gladcis. 

Erosion — Wearing away of rocks by 
natural acencka. 

PAULT— A dMneatioo. 

Plssnro — A crack in rock formations. 
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Fluviatllo — Pertaining to river*. 

Foliation — A tcaf-Uke structure In 
certain mliierala. 

Fossil — The remains of a plant or 
animal preserved In stratifted rock*. 

Fossillfsrous Rocks — Rocks which 
contain fossils. 

QCOLOQV — The science of the earth. 

Geyser — An intermittent fountain of 
heated water. 

Glaciation — Ttic action of glaciers on 
roi'ks. 

Glacier — A river <»f ice. 

Grey Wethers— Block* of Kocene 
sandstone, known in Wiltshire as 
Druid stones. 

NADS — The angie of a dislocation to 
the vertical. 

Hydrosphere— The watery envelope 
partly surrounding the earth. 

Hypogene— Subterranean. 

IQNROUB ROOKM-TIumm^ farmed 
by the action of beat. 

Impermeable— Through wlUch water 
cannot t»eiictratr. 

Intinisive Rock — A rock forctnl 
through an older formation. 

JOINTS — Natural division* In rock*, 
usually more or less vertical. 

Jurassic — The middle Sec<»ti(lary 
system. 

LAOUBTRINE— Pertaining to a lake. 

Lagoon- A salt water lake connected 
with the *ea. 

Lake— A lexly of fre»h or aalt water 
entirely *urrounded by land. 

Lamina— A thin plate. 

Lithosphere— The solid globe of the 
earth. 

Loam— .V fertile soil, consisting of 
clay and sand with a mixture of 
organic matter. 

MAQMA— The viscous lliiuid from 
which the igneous rock* *olldine(l. 

Marine— Pertaining to the sea. 

Marl- A calcareous clay. 

Matrix— Tlie general iKwIy €»f a ro<*k 
in which other •uiwtanres arc em- 
t»e<lded. 

Mesozoic — The middle i>eriod of life 
<in the earth. 

Metamorphic Rocks— Tluise which 
have liecn iiuKlttled by heat, pressure, 
or chemical action. 

Mineral — A chemical element or inor- 
ganic coni|Niund of wliirli rocks are 
formed. 

Mineralogy —The science of minerals. 

Miocene— The third Tertiary system. 

Moraine — The accumulation of earthy 
and stony matter left by a glacier. 

MRMULA — A relestlai body composed 
of gas or of a cloud of meteor ttea— 
the raw material of stars and plancta. 

Neck — The solidifted pipe of lava of an 
extinct volcano. 

Neozoic — Tlie perkid of recent life. 

OLIOOOCNK- Tlie second Tertiary 
system. 

Outcrop — The i»an of a rock stratum 
which emerges on the earth's surface. 

PAUMOXCNG — The perkxl of moat 
ancient Ufe. 

Permeable — Tlirough wtiich water can 

pasa. 

Permian — The youngest Primary 
system. 

Petrography— The science of rocks. 

Planes — The rooghly peraUel diviaioni 
of rocks eaused by cleavage, stratiff* 
catioo, etc. 

Pleistocene— The glscial or older 
Qoaicmsry system. 


Pliocene — The youngest Tertiary 
system. 

Post*Glaolal — The Human PcrliHl. 

Plutonic Rooks— TItoae igneous rmoks 
which have taken shape below the 
earth's surface. 

Pre-Cambrian— The oldest s^wtem of 
stratitliHl rocks. 

Primary Rooks— The second oldcat of 
the main divisions of strati tltnl 
rocks. 

QUATBRNARV — The moat recent 
stratified rocka. 

RIM — A kind of wall of atone. 

Roches Moutonndes— UiK'ks roundeil 
by glacial action so that at a distance 
they locik like sheep. 

Rock — A mass of earthy or stony 
matter comiMaed of one or more 
simple mineral*. 

•■AM — A layer of mineral, usually 
applied to coal. 

Secondary— The third of the five 
iwrioda of stratiftctl rocks. 

Secular Movements — Those pro- 
biiigcMl through tiiatiy riMiturte* or 
imes. 

Sedimentary Rocks— Th<«e produced 
by the solidineatlon of setiinienta left 
by water. 

Seismic— Relating t4» eartlutuakes. 

Siliceous Rooks— Klinty rooks. 

Sill — A layer of voleanie rock. 

Silurian - Tlie second Primary sj-stcin. 

Soll-'-The detrlttui citvering the cartti's 
surface and capable of sup|iorting 
vegetable life. 

Spicule— A neeille-shaned bmly. 

Strata— l<ayers of reck, usually more 
or less horliontal. 

Stratified Rock— Koek arranged In 
detlntte layers. 

Strlation — Herat uhing of sbinet due to 
glacial action. 

Strike — The direction of the outcrop of 
st rata. 

Subsidence— The gradual sinking of 
the land. 

Subsoil — Coiislsiliig generally of earth 
and shun**, liitcrmedlat*' lictwcen the 
Roll and the »oll<i rock. 

Syncline— An arrangement of tilted 
strata in troughs. 

TgRTIARV — The fourth p«rl.»d of 
st rati lied rocks. 

Throw— The vertical displacement of 
strata by a di*ltN'atlon or fault. 

Till — IWiufder clay. 

THmsIc — Tin* oldest Secondary 
s^iein. 

Tun— Volcanic d^brla, often hardcncil 
into rock. 

UNOONrORMITV>'-Thc disiHwitlon 
of a act of strata uixm older ones 
which lie at a different angle. 

UnlformltArtAnism — Tlie doctrine 
that similar cause* have lieeii at 
work throughout ge<it(a(ical hlsbiry 
to produce the same results. 

Upheaval —Tlie sU^w rising of ilia 
land. 

VBNT— The mmmuntcathrti lietween a 
crater and tlie subterranean riwer" 
voir of molten lava. 

Vitreous— tilaasy rocks or minerals. 

Volcano— A immntalu produced by the 
ejection of lava Irorn Uie interior of 
the earth. 

Volcanic Rocks— Igneous rocks which 
have solidifted on the earili't surface. 

MfMATHCRIlia-The modlflcation of 
rocks by atmoapberlc or meteoro* 
logical agendea. 
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psvcraiooY THOUGHT AND MEMORY 

3 The Fnnctkm of Attention, and tti Relation to Tlunkini^ Power. Memorj 

iMYt.. and Efforts of Memory. Asaociation of Ideas. How to Gam Knowledge 


By Dr. C. W. SALEEBY 


I^IKKCTLY wf think of it, wo rocognifio the 
^ rvmiirkiihle fm’t which the GcfrjnanM call the 
nammmt‘M/t of rr/iMru/tivvfieaf. A thousand itn- 
pretMioriH are afTf>(‘ttnfi our aenwe ofganN, but we 
tend, when fully awahe, to ignore nearly all and 
to attend U> one or to one groiip of them. A diw- 
tiiiguiMh4*d ti«ychologtHt, in a <juite n^ent braik, 
eallK thiw a myntery. hut the n*markahle work of 
II |ihyMi(i1ogiNt , jVof<*aM<ir Sherringtim, of Man- 
eheater, has gon«' very far to explain the myatery. 

in the grt'aUwt living Htudent <»f retl<*x action, 
and he han ahown that it in a eharac'teriKt ic of 
one or another of many ntimuli that may la* 
Miinultan<HmH|y at riving to gain our attention. 
Ui arouM^ a M^rit^ of reflex lU'tionH, and. at the 
name tiiiu*. to inhibit all oth<*r ef»miicting Mtimuli 
from affect ing um. 

One Thing nt a Time. Hence it iH 
that we are able to give «>ur uiuliviib'd atten- 
tion to one thing at a lime, and heiUH^ alao, 
ultimat<*ly. in the re(w<m why the will ih not 
divid<*d am! whv do not Himultaneouhly 
attempt to piTform half n doxi'n actUuia 
that an* mutually incomjMitible. ProfcHHor 
Sherrington han nIiowu, for iuHtafu*!*— and the 
diMiHivery' in typical of all action— that when 
two ohjtH'ta are MimultamHUiKly pn^tamtid t4» the 
eve fhe rayM of light fn»in <w'h c»f them Htriki* 
tin* retina at a |>articular |x)int. 'fhe natural 
H'fk'X in each cam" eauacH »u<’h a movenuMit of 
the eyeludl that the nuwt M<*nHitive part of the 
n*tina is Nwung ixuind so aa t<i eoiiu'Kh' with that 
iHaiit, and ho aa to make viNion most aiH’urntc. 
Now, Niip{KiNitig Iwitli of thm* obpvta are to the 
left, th«’ rays of light from ea<*h tif tlu'in t«*nd 
Himiiltan<HHiHiv to anaisc* inovemcntM in the 
muHch^s whieii awing the <*yel>ans to the left. 
If, as might be ex|H*cttHi. the tw'o atiiiiuli were 
adiled tikgethcr, the eyeUill w'ould sw'iing 
iix> far nwind, and neither tibjtH't w'ould U* 
t'k’ttrly wxMi, ( >n the other hand, if a aimpnimise 
wer»' struck lx'twix*n the two stimuli, the eyeball 
would swing rtaind tixi far for clmr vision of the 
one objiH't, yet not far enough for clear vision 
of the other. 

Hut what actually hapiwMis is neither tif tht^ 
thing.4. One atimulua or the other captures the 
whole machine, so to speak, so that the image 
of the eoiTes|K>nding objeet is clearl^^ thrown 
u|Km the most sensitive part of theix^tma. The 
reth'X thus initiated is abV eompletely to inhibit 
the m'tion of the other reflex. 

The Seaee Telephone. Hiis great 
diseoverv by Professor Sherrington that re- 
flexcw inhibit one another, has exidained how 
it is that our complex nervous i^em, with 
its miUkms of reflex arcs, acts as a unit, 
ami has also provided us with the key to 

2258 


the extraordinary phenomenon of attention. 
The professor has* shown that there is a common 
path which corresponds to the trunk line of the 
telephone. When one Kubscriber gains posses- 
sitm of this, the others must w^ait. Similarly, 
one series of sensory fibres* as, for instance, the 
auditory nerve w'hen we listen to something that 
diH'ply intenxtts us, has captured the common 
jMitri and inhibits the action of all other sensory 
impulses, so that we do not w ithdraw our hand 
<»ven when somefine pinches it very firmly. We 
dfsir«' to emphasise the assertion that this dis- 
eov'cry const it iiti^s fhe most important siib- 
stantial advance in our knowledge of attention, 
and in our knowledge of voluntarv' action, since 
HcrlsTt's Spencer's great discovery of the 
<*volulion of w'ill from refl<*x action. 

It is n noteworthy and im|K»rtant fa<‘t that, 
though <*hildren readily rcsjiond to exciting 
stimuli from without, “ they have very few' 
orguniHt*cl intert»sts,*’ as James says, 

“ which enable them to sustain their interest." 
Henei* that extreme mobility of the attention 
with whi(*h we an^ all familiar in children. 
Here we see how simple is the determination 
<»f the attention by any new* stimulus, where 
the mind is not sufficiently developed to 
4•nable it to retain its interest in the matter in 
hand. Tlu* first im|>ortanee of thc^' facts is 
this : that the child's ineajmeity for sustaining 
its attention has to Ik* ret'ognised in education. 
In the cas<* of a young child, it does extremely 
well to attend for a quarter of an hour to any 
one subpvt that entails difficulty. It is an 
almost invariable fac't that the liws^ins given to 
our s<*h4K>l children are individually t^H) Tong. 

ThinKIng Power. On the other hand, 
it is tl^ duty of the teacher to train the 
attention — to train it. but not to strain it. 
’File impYrtanw* of training it is overwhelming, 
though iHHiple vary very much in this respect, 
some requiring to undergo seven* conscious 
discipline, which is superfluous for others. 
But the faculty of keeping to the point, the 
foc'uhy of sustaining the attention, notwith- 
standing diflieulty, notwithstanding the* tempta- 
tions of all sorts of by-imtha, is one of the highest, 
rarest, and most valuable characters of the 
human mind. ’l*he present writer is very far, 
indeed, from accepting the view of Carhde, 
" that ^nius is an infinite capacity for taking 
trouble. He infinitely p^fers Carlyle's much 
truer dictum that " genius is the cleaiw presence 
of (tod Most High in a man." But the familiar 
quotation expresses a very important fact, Ko 
matter what the native genius may be, it cannot 
yield its due fruit unless there be*a great power 
of attention. At any debate one can recognise 



in & moment the difference between thoee who 
nre able to attend and thoee who are diverted by 
chance aaBOciaticms — in short, thoee who have 
thinking power and thoee who have not. The 
power of i^hlic speaking, or of writii^ coherently 
and consecutively on any subject, entirely depends 
upon the faculty of sustaining the attention, not- 
withstanding a thousand temptations to wander, 
temptations induced by sensations from without 
or ^ random ideas from within. 

AttettUon Eaaentlal in nil Thinga. 
Two great practical points emerge from the 
veiy brief study of this subject which we 
have been able to afford. First, that the 
due understanding of the evolution of atten- 
tion in the indi\idual would so modify our 
educational practice as to make lessons far 
more attractive to children, far more useful, and 
truly eduraiiw — that is to say, a “ drawing out 
of the mind — rather than, as often happens 
when attention is demanded for ext*cssive periods, 
blunting interest and repressing the mental 
faculties. Secondly, the jjower of att<‘ntion is an 
essential for every kind of succc'ssful mental 
w'ork ; it applies alike to the solution of a geo- 
metrical problem, writing an cssav, making a 
spr^ech, or playing a sonata. He who desires to 
make the most of his inherent mental |»ower8 
must consciously develop the power of atten- 
tion. If these pages lead him to follow' our 
advice, the Self- Eure ator will U* worth many 
times its weight in radium. 

Memory. Now, if the faculty of aiUmtion 
be important, what are we to say of the faculty 
of retention — the faculty of memory ? If we 
could not remember we could not learn, and this 
is true alike of learning to wTite or learning to 
walk. Now. memory unquestionably has a 
physical basis, and this basis is fundamental to 
all those actions of the mind in which memory 
is involvc*d. Habit, for instance, may very well 
be defined as organic memory. Professor James 
says : “ An acquired habit, from the physio- 

logical point of view, is nothing but a new path- 
way of discharge formed in the brain Ijy which 
certain incoming currents ever after Umd to 
escape.’' That definition will lie perfectly 
intelligible to the reader of what we have already 
said regarding reflex action. As Profi*ssor Jaroc's 
points out, this definition of habit — the formation 
of pathwa>ii of discharge — helps us to understand 
not only habit itself, but also w’hat w'e commonly 
understand by memory, the association of ideas, 
perception, and reasoning. \Mien we acquire a 
riabit, or when we remember, it means that some 
change of greater or less fiermanence has lx?en 
produced in our nervous tissues ; and this, 
indeed, is the supreme feature of nervous 
tissue — its plasticity, its modifiability, its power 
of learning and remembering. 

Now, there are certain facts which go some 
little way, at any rate, towards illustrating 
the very simplest aspects of memory. There 
are many toys, such as the kaleidoscope and the 
now familiar cinematograph, which depend 
for their socoess upon what are called i^r- 
sensations or after-images. In the case of the eye, 
to take an instance, the sensation aroused by 


the light from an object momentarily thrown 
upon it lasts for about one*forUeth of a second 
after the light is writhdrawn. }%inly, then, 
there is the persistence of something in the 
retina, and t^t something, of course, is the 
change which the light induced. There are 
many popular experiments, Hometimes used 
in ad%*ertisements, which employ this principle. 

Memory Images- Hut from ihcMe we 
may turn to w*hat are calUxl meim»ry imagen^ 
the sense of sight again 8er\'ing us conveniently 
for illustration. After we have lookinl carefully 
at any object that is not too com]»lcx, we can 
abut our and for a short time afterw'ards 
we can recall the image of that object. It w'ould 
be idle to attempt any assertion as to what 
actually happens in such a ease. But, at any 
rate, it is evident that there must Is* some 
physteal basis, wiiether in the retina or in flut 
bruin — some physical change w'hich enabks tis 
to remem lier. 'Furthermore, the experiment 
ilhiKtratos two facts of memory wiiieh should 
never lie confused — the |Miwer to retain and the 
|K)W'er to riK'all. In this ('as<* it is plain that 
something has Unm retaincKl. and it is also 
plain that sonit^how, whim w'e try, we can actually 
r<H*all. Speaking gimerally of (he whole aH|M*et 
of memor}\ different iiersons vary wicli*ly in 
thew tw'o as(M^ts of the faculty and also in 
the pro[K>rtion betwmi them. It is |M^rfwtlv 
familiar to all that one may have a name in (mes 
head but may not 1 h» able to recall it. I’his we 
indicate liy saying “ I have forgotUm the name for 
the moment.*'^ The reUmtive asptu^t of ntemory 
is not defective, but the power of recalling 
what is retained is slightly impi*rfect. We may 
add also that in completes memory one knows tliat 
one is rcmemls*ring. Thus IVofi'sHor Junu^ says : 
“ Memory is the knowledge of an event or fact, 
or pc*rha)i6 of a former state of mind, with (ho 
additional consciousness (hat wc have thought 
or ex(S‘rienced i( Udore.” Now, in so far us 
retention is concerned, there is no more that is 
essential to lie said. 

** Trying to Remember.** In order to 
understand the jiower of recmlling or riH'ollecting 
or reproducing any past mental state, we must 
plunge into a ^eat subjei^t which is calUd tho 
asmtciaiwn of ideoM. This is one of the most 
important iirinciples in fisychology, and has Is^en 
especially studied liy the Anglo-Saxon sirhtKil of 
psychologists. It was first definitely formulated 
by Hobixm, and has lioen gieatly eontribuhd to 
Lok, Janies .Mill and his son (John Stuart 
Mill), Alexander Bain, and HerlsTt Sfiemter. 
W© may follow Professor Jatni'S in quoting tho 
admirable description given by thi^ elder Mill of 
the manner in wnich riKJollection is achieved by 
the association of idt^as. ** There is a state ol 
mind, familiar to all men, in which we are said 
to remember. In this state it is certain wc have 
not in the mind the idea w'bich wc.are trying to 
have in it. How is it, then, that w'e prcicetd, in 
tho course of our endeavour, to procure its intro- 
duction into the mind. If we have not the 
idea itself, we have certain ideas connected 
with it. We run over these ideas, one after 
another, in hopes that some one of them will 
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KtiggeNt the idea of which we are in queet, and if 
any one of them doea, it ia always one so connected 
with it as to call it up in the way of association. 
I meet an oUl acquaintam^ whose name 1 do not 
remember, and wish to recollect. I run over a 
nurolier of names, in hopi'S that some of them 
may be aKsociated with the idi;a of the individual. 
] think of all the circumstances in which 1 have 
st^m him (mga|<t*d, the time when I knew him, 
tlie |iersons along with whom 1 knew him, the 
things 1 m^ did, or the things he sufTen^, and if 1 
cltaiuH' «|Min any idea wiih which tlie name is 
iiMsociatird, then immiHliately 1 liave the n*col- 
hethm ; if not, my pursuit of it is in vain.'" 

Aaaociatlon of Idoaa. Then^ is anoUicr 
H**t of (•as<*K, very familiar, but alTonling very 
iriiiNirtant evidence cm the siibjict. The rhhT 
.Mill g<H*N on : It freouently ha|i|N>iiH that 
then* are matters which ue d<*sirc not l<» 
f<irg<*t. What is tlu* contrivance to whic*h we 
have rf*c*oiii Hc for pn*serving the niemoiy — that 
is. for making sure that it will Is* callc*d 
into existcMiec* when it is our wish that it 
sho lid ? All nu n invariably employ the same 
cx|N*di<*nt. They (*ndeavour to form an associa- 
tion lN*twcH*n the idea of the thing to U* retnc in- 
IntccI and Home semsation, or some idea whicdi 
they know iM^forehand will cs'ciir at or near the 
time* when tlu*y wish the* nmemhranee* to U* 
in their minds. If this aNHeM*iation is fe>rmt*d 
and the* assoiMation of idea with wbii'h it has 
lH*4*n form(*d eM'curs, the* Me*nsation. or iel(*a, callK 
up the n*m<’mbrane’e. mid the* obje<*t of him who 
forme*d the asscM'iatioii is attaiueHl. 'I’o use* a 
vulgar instnnee*, a man n*e*eiv(‘M a commission 
from his frieiid. and, that Ih* may not forg(*t it. 
ti<*H a knot in liis limielke*re*hief. H<tw‘ is this 
fae t to U* e*xp)aineHj ? First of nil, the ide*a of 
the eomminiuon is asH4H*iate*d with the* making 
of the knot. Next, the hatidke rehii'f is a thing 
which it is known U fon'hiuui w ill Is* freejue»ntly 
His*n, and of e*ourH4* at no gn at distaiu'c of time 
from the* oe<*asioii on whie*h the me'inory is 
dt^in'd. The handke*re'hte*f Is’ing ses*!!, tlu* 
knot is Htsm. and this semsation rtH'alls the idea 
«»f the* eommisHtofi, lK'twcs*n whie*h and itse*lf the 
asseH*intion had Iss'ii purjssH'Iy formwl. ' 

'I'hus we mei// by the mfu*liiiu*ry of 
wbieh we sball elise-uss la*er, Me*iinw hile we must 
refer to t*<*rtain prae’tieal |)oints of gn'Ut inte’rest 
in H’lation te» iiu*mory. 

The Two Kinds of Memory. Tlu*re* an* 
epiite <le*Hnite*iy I w iMlistinrt kinds of gtHwl me'morv, 
one* of which, for convenience, we may <*all 
inls>rn and the otlier a<*quinHi. Fc^rtunate* is he* 


who can combine both. The good memory, whidi 
is a piece of nsitve good fortune, depend upon 
direct retentivenm of the nervous tiieue of the 
indivkiuaL People so blest hear a name, or a 
date, or a quotation, and, when occasion arises, 
it is found that these things are remembered. 
Such people have* an enormous advantage over 
their ncignbours who, having reached adult life, 
can db very little more than rt'lcam that w'hich 
they have alrt*ady known hut are constantly 
forgetting. Thi'se latter p<*ople cannot go on ; 
whewas those* who have a really fine native 
memoiy*^ are abk* to advanec until old age creeps 
ufion them. But as we grow* old our nervous 
tissue le>H<*s whatever re*tentivem*s8 it had — that 
is to say, it loses any jkiwct of making any fresh 
ret<*ntionH, w'hen*as memories of childbocid may 
re‘inain. There is no r >id«*ncc whatever that 
this inlsim pcH’uliarity of m'rxeMis tissue can lx* 
mexiified hy any devie'c. 

How to MaHo our Knowledge oure. 
Hut, on the other hand, a good memory may m(*an 
not any H|XH*ial powe*r ed retent ivene*HH but the 
IsmscHsion of gixKi and numt*rouK usscH’iations in 
t he mind. The greater the number of assrs'liit ions 
of any given fae*t, tlie more surely shall we 
retain our me*mory ed it. Xow, in the cose 
ed int4*llfH*tuHl knowledge, the number of 
aMsex'iations de|K*ndH e^ntirely uixm the extent 
and value ed the re*Hc*etion to which the matter 
in epiestion has lK*en subjecte*d. The more 
we <*o-ordinate, or colligate, or assexiate*. our 
knowle*<ige or e*x|x*rienet*s, the more surely 
are the*y ours. Now, of course, wc* think most 
alxiut what most inter«*stH us. and so our mt*mory 
will lx* gexid Aceoniingly. Tive present writer is 
ahsohite'ly incajMihle ed rememlxTing stories; he 
d(X*s not re‘mt*nilx*r the plot ed any of the novels 
which he* UHe*el to read, and cun scarc*ely eve‘r 
r«*<*all cvi*n a gexxl joke*. (Hhe*r jH*ople who have* 
a natural int<*rest in them, will retain the plots 
ed novels in the* most r«*markable fashion. We 
edten e*xclaim in wonder at the* amazing ex(e*nt 
e>f know’li*dge* which a sp«»eialist of any orele‘r 
no matte*r whether a t*haufTe‘iir or a cardinal, 
iN»ssesse*s of the ijarticular subject whie*h e*e>ne*ems 
him. The rf*ason is, in the first place:, that the 
fiu*tH of this suhj«M*t have lx*<*n fully jx*rceiveel in 
the first instance*, but mem* espex-ially that they 
have lxx*n inte*rwove*n with one another so that 
lhe‘y all hang teigether. They have been inter- 
woven lx*eaust* they have lieen thought about, 
iitilisi*d, and e'orrelat^xl, and it is the law of the 
UKseiciation of ideas that fully explains the pos- 
session of gexxi meme>ri«*6 of this tyj>e. 
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CONSTRUCTING BRICK WALLS BUILDING 

Settifi^ and Laying Footingt. Plumbing the Angles. A Fair Face. Damp 16 

Courses. Hollow Walls and Air Bricks. Corbelling and Cornices. Mortar Joints 


By Professor R. ELSEY SMITH 


are now in a position to consider tho 
actual method of carrying out brickwork. 
The necessary excavation will have been made 
by the excavator and the trenches tilk>d in to 
the required depth with a layer of concrete, the 
top of which is left level and true. The standards 
for the scaffold and at least one or two ledgers 
will have been got into position, so that the 
bricklayers' work, when it commences, may pro- 
ceed without interruption. 

Setting out the Walla. The iK>sition 
of the walls and their footings will have 
been previously marked, and the first o|K‘ra- 
tion will 1)0 to test the accuracy of the con- 
crete in relation to the ]>osition of the walls, 
and to mark on the concrete foundations the 
|)osition of the angle bricks of the footings by 
straining lines Ix^tween the setting>out Inianls 
{ page 3(>9] ; a plummet should l>e dropp(*d 
from their interstTtion and a brick accurately set 
on a small mortar bed to mark each angle ; the 
dimensions should be carc*fully chwkcd over 
again after the bricks arc* actually sc‘t out so 
that any slight inaccuracy may lie corrected 
while this is still an easy matter. 

Laying the Footings. When the set- 
ting out Is verified the actual laying of bricks 
liegins with tho lx)ttom course of footings. 
Fooling^ consist of a base wider than the w’all 
itself, and serve to increase its stability and to 
distribute its weight over the wider area of 
the concrete. In London, footings are required 
by the London Building Act, 18§4. to all walls 
except those which rest uj)on girders ; the 
minimum w*idth of the lx)ttom course of footings 
is required to be twice the width of the wall 
under which it occurs, and the total height of 
the footings is required to U*. as a minimum, 
two- thirds of the width of the wall at its base — 
that is, at the course next al)ove the footings. 
These rules are very generally at‘cepted as the 
reasonable minimum requirements l>eyond the 
jurisdiction of the London Building Act. The 
footings of brick walls are formed of successive 
courses of bricks; the minimum size of each 
course is made one half- brick wider than the 
course alwe it, and projects beyond it 21 in. 
both in front and at the back. It will be 
seem, therefore, that to provide the requisite 
width of footings one course will be required 
for every half- brick in the thickness of the wall, 
and as the height of a brick (3 in.) is two-thirds 
of the width (4| in.), this number of courses 
will also give the requisite height for the 
footings. 

Bond of Footingo. Footings arc, with 
very rare exceptions, buried below* the ground 
level, and we need not, therefore, consider 
the appearance of them as of such importance 


as to make us aliandon the most suitable 
method of construction ; whether the wall 
above is English or Flemish Iwnd. the footings 
in all cases are laid in header Inind. If the 
footings to a w’all having a stoppcKl end be 
examined |72], it will be observt^ tl\al this 
B€*cures a perfect system of Ixmding without, 
the use of closers ; for each course projects at 
the end of the w’all 2J in., or the width of a 
closer, and also, as alrt'ady }X)int4Hl out. to the 
same extent l)oth in front* and rt*ar. and a very 
thorough and complete l)ond n'sults. The 
great advantage of using nothing but headers 
will l)e ol»served in looking at a cross section 
1 73], for in ca(‘h course the headers that form 
the front row cover the bricks Ih'Iow*. which 
arc also headers, to the extent of OJ in. by 4Jj in., 
or throe-fourths of the entire area; whert'as, 
if the brick 1m*1ow were a stretcher it would 
l)e covered only to the t'xtenl of 2j in. by 9 in., 
or one half its ar(*n. And os one of the im- 
|H>rtant functions of these footings is to distribut^t 
the pn*ssure from the wall outwards, this 
arrangement is clearly one that will ])CTform 
this duty w*ith the least likelihood of pro- 
ducing a fracture. It is, howcv<‘r, obvious 
that, as the w*idth of the footings incroasttH 
by only a half- brick in each counn*, a single 
oourw^ of Ktret<‘hers must be used in every 
alternate course ; but, cx(H>pting in the vam 
of the first course of footings to a onc-brif^k 
wall, this never shows on either fa<*c, but is placc*d 
at or near the centre of the wall. It should 
Is* so arranged that two successive f*ourMC‘s of 
stretchers do not come vertically one uIkjvc the 
other [s<*e the section, 78 J. Whenr a wall is 
not stopped, but is returned, the angle brick in 
ea<‘h course must show* as a streb'hcr in tho 
return wall, but immediately Is^yond this 
brick the use of headers is resumiKl [83]. 

Double Course of Footingw. It is 
a useful practice to build the lowest course 
of footings two bricks high |78], and this 
should invariably lie done if circumstances 
permit of the concrete bed Is'ing omitted. 
iTiis is aometimits done for all courst^s (781 
where the loads are heavy and the foundations 
deep enough ; but though advantagfxius when 
great strength in the footings is required, this 
doubles the depth of the footings and naturolly 
adds to the cost. Any course of footings that 
is formed with two courses of bricks will show 
ordinary English l»ond, a course of headetm 
above a course of stretchers on the facre. 

MarUng the Line of FcKrilnge. In 
la3ring the bricks after the angles have been 
fixed a line is stretched to mark the inner and 
outer face of the wall ; this is fixed at eacrh end 
to an iron spindle having a blunt blade. The 
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lint; can be wound round the apindle to shorten 
it, or unwound to lengthen it, as required, and the 
blade is insf*rt<^ into a joint ; this line is tightly 
strained, aiul marks the k*vel of the top of the 
course. When thesi^ prejiarations have been 
made a layer of mortar is spread upon the 
concrete lied which, if if has got thoroughly 
dry, should Is* first wetU*d, to prevent undue 
aliHorption of the waU*r in the mortar. Starting 
from the angle brick, some mortar will lie 
plastered on the sid#^ of it, and the next hrick 
will lie laid on the mortar lied a short distance 
from its final (HisitiDn and then moved into 
IKisitton, thus forcing up a little mortar into the 
vertical joint. 

’Phe front row of bricks on caeb face is tirst 
e(itnplct<*d, and, when it edtucN t<i filling in the 
last bri('k U*forc the next angle is reached, a 
little mortar is ustiallv spread on it to form the 
last vertical jciiiit. This outer row of bricks 
is carcfullv adjusted to the lint*, an<l may Ih* 
tested witfi a level [ 84 , page lliril |. The brieks 
ah* knoeketJ dtiwn to tlicir prois-r l(‘vel with th«' 
sitlt* or with tlit* butt>(*nd (»f tlic haiullt* of the 
trowel. 'Pht* ouft'r line of bricks being carefully 
plat'cti, the filling in may firoc <*(1 much more 
rapitlly, an the Hatnc care in aligning the brieks 
IS not neecMHiiry. 

Fluahing * up the Joints. When the 
eourst* is t'ouiplctc it will Is* found that 
tht‘ veiiieul joints on the face arc tilled, but 
that many «if the tither vertical j<ants arc still 
open. Mtirfar is sph'ad over the top of tin* 
eoiirst* and worked intti tliesi* joints with the 
trowel, and it is imtsirtant that thcsi* joints 
should Is* well filled to ensure fhe full strenglli 
of the wall Is'irig ii1tain<*d and, in the east* 
of \ui11h above tlie ground level, to prevent 
rain lH*ing <lrivt*n through the walls at itii(K‘rft‘ct 
joints. 'Ptiis proe<*(*H is deserilKul as ffushintj up. 

The next <*ourse of footings is set out in 
a similar manner, lH*ing f<»rined one-uiiarter 
brick uitbin the line of the first until the top 
course of footings is completed. 

Commencing the Wnll« The next course 
of bricks forms the of tlu* wall, and 

at this |Mtint a slight variation in firtMM'dun* 
iM'ginM. 'Phe eours.'s are no longer diminished 
in width, but the wall is continued upwanls 
of tlu* same thiekmss for at h*iwit several feet, 
and till* bonding has to nsvive att<*ntion 
Insteail of setting a single angledirick tin* angK* 
f*f th<* wall is raise<l for several courses at a 
tune ( 84 ). and is very t'ur«*fully put together, 
^ueh an angle is nsuallv formed so as to exte nd 
at the Ims* for a length of two or three bricks 
in <*aeh direction, each stuu’essive course U*iiig 
I'eduoed in Ituigth aa requiriHl by thi* bomb 

Plumbii^ the Anglos. \t the angk* the 
plumb rule is used on Imth the front and the 
irturn face to ensure that the quoin, or angle, is 
(vrfeetly vertical. The plummet consists of a 
straight-jHlge w ith {larallel sides [ 88 . p. 1 113 1 1, and 
with a tine line or groove marked on the faie. At 
the top an* tw'u or thnv tine slita. by means t»f 
whieh a line may lie readily attaelu*tl and 
a^ljuHtod. This line carries a ht^avy plummet 
of k'ad at its lower emt In using this instrument 


one edge is placed in contact with the waU 
to be tested, the face of the straight-edge is 
inclined slightly forward, the side being still 
in contact with the wall, so that the line and 
plummet swings out a little from the strai|^t- 
€*dgc. If, w'bcn it is allowed to swing back, it 
falls HO as to coincide with the line, it shows 
the edge, and, therefore, the wall with which it 
is in contact, to lie truly vertical ; if it is not 
so, the brieks must U* adjusted until this result 
is obtained on Imlh faf!*H. When two angles 
have thus btM.*n built, the line is strained through 
for each course, and the wall lietween the angles 
is brought up tii the height to whieh the angles 
have Us*n built, when the process is again n*- 
jieated. 

Building to a Fair Face. The pro- 
cess iti forming th<* face of a wall carefully 
ill this manner, so that all the exposed faces 
of tlu* bricks are in an even jilane, is termed 
building to a fair jtff . Sut*h a length of wall 
is usually wfirkeil from the two ends towards 
the centre and from both faces, one bricklayer 
standing outside, the other inside, the wall, 
unle.HS overhand work has to lx* resorted to. 

I Seepage 1171.] 

Keeping Perpendiculars. Owing to the 
slight irregularities in the sizes of bricKS, and 
to the possibility of slight une\'enm*ss In the 
fhiekiiesH of viTtieal mortar joints, it happens, 
♦•ven where lamd is proi>erly form<‘d, that unless 
special ran* Is* taken the vertical joints in one 
heiuier eoiirsi*, for exampU*, will not coincide 
precisely, though th<*y will approximately, wdth 
tlios* two, four, six or more eourst's tielow. 
Then* may Is* no Riu h disere|>aney as to inter- 
fere with tie* sovinilnesH <»f the wall, but its 
smart ami workmanlike* appearance isaffc^cte^ 
and in all high-class work the bricklayer is 
f*xpiH'tc‘d to s that /xr/ienffs are trulif kepi 
IM. |Mtge i2l7l]. This necessitates that from 
its base. <ir, at least, from any plinth course, the 
bre klayiT must set out all op(*nings that may 
iM'cur in the upper jairt of the wall ; where these 
involve forming small piers with, [lerhatm. the 
introduction of a header in alternate stretcher 
courses to give the requiretl dimension to the 
pier. Tnis treatment must be* followed in the 
l(nv»‘r jxirt of the wall l>efore the window open- 
ings are rt‘aelK*<i. The closem for lamding the 
small intermediate piers do not appear in the 
unbrolw'ii wall below the level of the openings, 
but all other perpends should lie carritnl dowTi. 
If two K’leeessivc storevs in a building are 
s'jM^rated by a tnoidd*Hl string or projecting 
bautl. the lin * t>f p rp;*ndH naay l»e interrupted 
a( > ie‘i (Kuntsrff u.*i*essarv\ 

ThicKncM of Walls mud Reducing 
the ThicKnese. In constructing a high wall 
eom|a*ising several sUireya it is not necesaary 
to carry it up of uniform thtekneas through* 
out In London the minimum thteknesa of 
auy wall at its bas? and the extent to 
which the thickness of upper storeys may be 
rtuiuced is regulated by the London Building 
Act, 1894, Scli^ule 1. The thickness at different 
levels depends partly upon the claas of atracture, 
partly upon the height, and partly upon the 
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hngih, Thcfie scbedakt gi^e all neceMary 
pafttculatu, and though the regulatione are not 
liinding, except in London, they ierve ae a uaeful 
guide for reference in other difitrtcta in which 
Ruch f)ariiculani are not preacribed by the 
local building r^ulationa. 

Th^ external of a wall in, aa a rule, built 
throughout in the aame plane, but where the 
thttrkncttH of the wall may be decreaaed it in done 
by omitting at definite' atagCH one half- brick of 
t he ihithncHH (8S]. Huch a reduction in termed 
a and in moat caacH occiirn on the inner 

faee at a jK»int where a floor i« to be carried, 
atl vantage lieing taken of the ledge formiMi tiy 
the H'^t off to H'ip|K>rt the floor. In the ease of 
a par.y wall ihw n^liiction i» niad«‘ on each 
hide and amoimlN to 2J in. HometiraeH, f<»r 
eonvenienee of carrying the lowcHt floor of a 
huilding, a Mid-off in retjuired juHt alaive the haac* 
of the wall, and bi form ihia an extra half brick 
in added t<» it at the baik* ; but if thia he clone 
it ia not ncMM^KHary to increant^ the width of the 
footingH : ihia thiekcming rankH merely aa extra 
brickwork to carry the floi»r. and in built up ao aa 
to include in i<« thickncHa the two t(»p courKCK 
of footinga [72]. 

Sleeper end Fender Welle, It ia 

often eonvc^nic’iit and econ<»raieal to form dwarf 
wuUm iH'tween the main walla to helj> to aupport 
the loweat floor, and aiich walla are termed 
fihrptr untlM, la'caiiae they c*arry a w<mh 1 alt‘eja‘r 
<»r plate, ^hicdi in turn carric^a the floor joiata. 
Sueh walla may U' a brick or half a brich thick, 
and will re<|uire foolinga. They are often formed 
ua honrffcomh unfh [82] — i.r., every courae ia 
formed, not by laying the bricka ho that thec'tula 
are joined togc'ther by a mortar joint, but by 
luerc'ly U^dding the brieka in mortar with a eon- 
Hiderahle int Tval UdwcH'ii the enda ; atn'tehcTM 
only an' uaed. The object a of thia eonat ruc- 
tion are jmrtly ec'onomy id luatiTiul, but mainly 
the promotion of friM' ventilation la*low the floor 
k*vel ; such a wall ia, of eourae, lean atrong than 
an ordinary wall, hut it ia amply atrong for 
a low wall Hiihjected only to a vcrti(‘al h»ad ; 
it in nusdy more than eight c»r ten ecnira.'a 
high. Ftntht tralU are UMually oiic-hrick walls 
built in front of a tin-place on the lowest 
Kton'v. to carry the hearth-atone and the floor 
joiatH. 

Damp Couraeu. At Home }Hant above the 
haac of the wall and Vh'Iow the level of the loweat 
floor it ia imeeHaaiy to inacTt in all walla, including 
aka jH'i* walla, a la\*«*r of impervious material to 
prevent moist un' from rising in the walla. The 
battings, and p:'rha)M the^wall itself for some 
height, art' usually in contact with the* atul, and, 
Inong altaitrlwnt, will take up moiatun* from it ; 
ami this will, if not interrupted, tend to spread 
upwanls and nmder the brickwork damp. This 
layer of material ih termtHl a dnmp rowivie, and, 
obviously, must, to be effective, be placed at 
H'ji'h a H'\*cl that at no point above it will the 
natural earth W in contact with the wall. The 
wall is carried up to the required height, and 
tinished off with a level surface to receive 
ilte damp eoursi% which may be of various 
mat4'riahi. 
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* lllnerml Apphall l>amp CourM, Prob* 
ably tl^ very best material in the British climate 
consists of a layer of mineral asphalt | in. thick. 
The only possible drawback to this material is 
that, if subjected to a hi^ temperature, it may 
soften and ooze out under the pressure of the 
walls above it. It is laid in the following manner. 
For the best work, after the brick w'ork is levelled, 
the mortar or cement should be allowed to get 
fairly dry ; thin slips of wood are fixed on each 
side of the wall, so as to stand | in. above the 
bed ; the asphalt is melted in a cauldron, and 
l>ecomes semi- liquid, and is then, while still hot, 
IKiurc^l over the wail and the top is levelled ; the- 
material cools rapidly and becomes hard. It 
should not lie laid on wet mortar, as steam is 
y>t to l)e generated, and small bubbles formed. 
The wood c^ges are not always \ised ; the 
inab'rial is ho thick that it can lie worked up to 
the edge an it eofils without running over, but 
there is more liability to tinevenness in thickness. 
(Ine gr<‘at advantage of this material is that 
Hhould there l>e any change in the level of the 
damp-proof course, it may easily l)e worked on 
to the vertical surface lietween such difft?rent 
levels. 

Other Dnmp Coureee and Mnterinle. 

Another excellent damp-profif course is formed 
of blocks of highly -gUiz*fi Urra-a4ta or earthen- 
ware, Tnesc are manufactured of different 
widths, HU that in walls of moderate thieknc*HH 
each slab extends through the full thickness of 
the wall. These slabs are UKually 3 in. thick, 
and are perforated horizontally by a stories of 
o)M*nings HO as to form a ventilating course also. 
They should Ik* laid on a lied of Portland cement, 
mixed witli a little sand, and the vertical joints 
forme<l in the same miit' rial, and Hhould have A 
similar la*d above them. It may lie noted here 
that where the exjiensi' can he properly incurred 
it is very d«*Hirahle to construct the footingH and 
the lower |Mirt of the wall up to the damp course 
ill eenu*nt mortar. She*t lead is sometimes us^'d 
as a damp eourne Iwddt'd in and covered by a 
layer of iKum-nt. One of the mml usual forms, 
ami a vtry cconomicHl and Hcrviceable one, 
eonstHts of two layers of gcxxl, imiMTvious roofing 
slates laid on and In'twetm c<^ment beds, and so 
plactnl that the jointH in one courwe of slate break 
joint with the other course. Any of these an* 
reliable, but can* should Iw taken after they ore 
laid to protect them till they an? covered with 
brickwork. .A mixture of tar and sand is some- 
times used, hut is liable to soften and squeeze 
out if the wall is expi^siHl to sunshine even in 
this climate. Felt is quite unrcdiablc as a damp 
eourst* ; after a time, if constantly subjected to 
the action of moisture, it is likely ti> perish. 

Floors Below the Ground Lowol, 
It not infrequently happens that it is necessary 
to place the lowest floor of a buildiitf below tike 
level of the ground surrounding it. When this has 
to Iw done the best course is to provide outside 
the wall an open area 3 ft. wide or more if 
possible [77], so that the wall is nowhere in 
contact with the surrounding earth. The level 
of the floor of this area must he taken down 
sufficiently low to bring it below the level of the 
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dump coursf*. But in many fauvs cirruniKtaniUH 
d«> not jKTmil of this tn‘atm«*nt. and somo othf*r 
inrans must lu" adopt i^d. 

A dry arm [75] is s<imetimf*H f<irnu*d hy 
l>uiiding a thin ouU^r wall 4 in. or mon* from thi* 
main wall ; the lK»ttom is carranl down Indow 
the level of the damp course, and providcxl with 
a channel or drain t<» dispose of any moisture 
that soaks in through the outer wall ; the t4>p 
is covered with stone slalm or liri<‘k arching, 
and openings are left at intervals to provide 
ventilation to the space between the tw'o w'alls. 
"fhe outer wall may aliaorb moisture from the 
soil and become wet, but the damp cannot jiass 
directly to the inner w*all ; such a narrow an>a 
is diflicuJt of access, and not entirely satisfactory. 
Where no open or dry area can be formed, a 
^rop course placed above the ground level, 
though it will keep the walls above dry. will not 
protect the lower part of the walls, and in such 
a case there must he a second damp coitrse below 
the floor level, and provision roi»t also he made 


for preventing inoiKturc H4>akinv into the w'all 
l»f*tw'<‘cn these levels. 

Vertical Damp Courae. A verticu. 
chimp course may 1 k^ formed by c*ovr*rlng, or 
rrm/criny, the outer face of the wall with n lay«'r 
of Portland cement and sand alKUit an inch 
thick, or covering it with asphalt, which is Isist 
put on in two rath<*r thin (‘oats, say J in. each. 
A licttcT plan still is to prf»vidc such a layer of 
asphalt in the thickness of the wall, where it 
forms a vertical damp course and is scrcuro from 
any damage or interference [76]. This involves 
a straight je>int in the thif’kn^'ss of the wall ; 
but the disadvanlagew of this may )h* obviated 
by the use of iKmding irons or lies to bind the 
two thi<*knesscs together. Tlie liest method 
is to build one part of the wall first, building in 
the iron ties, wnich are galvanisf^d, at intervals 
of 1 ft. 0 in. in every fourth courm* ; the fan? 
of the wall is then covered with asphalt, lea\- 
ing the outer end of the irons prcjtruding from 
the face, and these are built in tr> the oUier. 
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thicknoiMs of tho wall aa it goes up. Such ^a 
wall ia perfectly sound and entirely proof 
against damp, even in the case where the 
ground i» actually waterloued, and may .be 
used in forming storage tanks for water. 

Another method is to build the two parts of 
this wall with a considerable cavity, say 1| 
or 2 in., and to fill in this cavity with such a 
material as hygienic rock, which is a damp- 
proof material somewhat similar to asphalt ; it 
IS filled in hot into the cavity, and is impervious. 
If this lie done the opesration should be carried 
out at intervals of about four courses ; if the 
cavity be allowed to lK>rome deeper than this 
lieforo it is filled in, there is wime risk of air 
bubbles U^ing farmed in the maternal, which 
then fail to keep out moisture. 

Hollow Walls. For buildings of a 
small class, walls of one brick thick arc allowed 
hy law and are sufficiently strong ; but they 
an^ not thick enougli in an exfKiscKl situation 
to keep out wet if accompanied by driving wind. 
In some situations even a brick-and-a-half 
wall built in cement will hardly do so. For 
such positions hollow walls an* frequently 
empltiyed ; these are formed throughout their 
height of two walls of brickwork, U^tween which 
is a cavity varying from li in. to 3 in. |79]. 
In some rural districts walls are permitted to 
Ix^ liuilt 9 in. thick in this way, the bricks being 
iis(*d on edge instead of flat, and built as Flemisli 
liond, the Iteaders forming the tie Ix^ween the 
inner and outer skins of brick. Such a wall 
is ugly in appearance, but would bt* likely to 
resist the weather Ix^ttiT than an ordinary 
one- brick wall. As a rule, such a wall would 
not allowed in any urban distriet, certainly 
not in Ixmdon, and is, in any v(iun\ only suitable 
for work of no great height and requiring no 
grt'ai strength. As a rule, a hollow wall is 
built with an inner thickmnw of at least one brick 
and an outer thickness of at least a half brick, 
and the two an^ bonded together at iH'gular 
intervals by some ^xx'ial form of tic. 

Wall Tiaa. These may lx* of glazt^ U'itr- 
eotta I TO] or glazed cart hen wan\ and art* of 
such a form that Uie inner end is built 4|[ in. 
into the uiner wall, corresponding in height 
with an ordinary brick course, w’hile the outer 
end is built into the outer wall at a level one 
course lower down. This form is adopted 
to ensure that, if any water should lx> driven 
tluough the outer thickness and reach the 
bonding brick, it shall lx* thrown back against 
the outer wall and not reach the inner one. 
The outer end, if it be built into a half- brick 
wall, is made only 2| in. long, and will have a 
uuarter-l»at in front of it to correspond with 
tlie wall facing. A cheaper and more usual 
form of tie is made of galvanised iron, east 
or wrought ; the latter are the better. They 
are made with fangs at each end for building 
into the two walls, and the part corresponding 
lo the hollow space is formed with a dip or 
twist to ensure that any water will drop from 
it and not pass across the tie to the inner wall. 

Conntruotliii thm Hollnw Wall. 

Sucth a hollow wall should start from the level 


of the damp course or below it and extend above 
the top oeuing. A channel should be provided 
at the bottom to carry off any i^ater ooll^ting in 
the hollow [74], and great care most be exercised 
to see that in buildUig the walls the mortar is 
not allowed to drop into and choke this channel 
or to lod|;e upon the ties ; it is best to have 
openings in the outer wall at intervals at the 
level of the channel so that it may have any 
such mortar droppings removed on the com- 
pletion of the wall. 

Air Brlolla. Ventilation must be pro- 
vided to this space by means of air bricks built 
at intervals into the outer wall near the bottom 
of it and also near the top ; these are usually 
9 in. by 3 in., or 9 in. by 6 in., and may be 
mode of brick earth, with a series of perforations 
passing right through, to allow of the passage of 
air, or they may be of cast iron. In the latter 
ease they consist of a cast iron l>ox of the 
thicknisw of half a brick, with an external 
platt^ of iron perforated to admit air [80 and 81]. 

Openlngu In Hollow Wnllo. When 
opiMiings for doors or window's otreur in such a 
hollow w'all, the hollow space may he stopped 
at the jamb with narrow slater set in cement ; 
wherever the heads of timber frames or wood 
or concrete linb^ls nm across the hollow', the 
upper Hiirfa<e must be protected by a small 
gutti^r of lead or zinc turned into a joint in the 
outer wall and long enough to project beyond 
both ends of the memlx^r to l)e protected, so 
that any water may be discharged into the hollow 
space clear of any timber [86]. 

Uppnr Pmrt of m Wall. In construct- 
ing a wall, the outer face is generally a pc*rpen- 
dicular one, and is built throughout in a Bing:le 
plane, but there are likely to he, at certain 
points, various departures from this plane face. 
In the first place, just above the ground level, 
the facH* of this w'all is sometimes set bai^k, not by 
meHn^ of an offset, but by means of a moulded 
or splay t*d surface. Such a projection at the base 
of the W'all is termed a plinth, and in a brick w'all 
is usually 2] in. or 41 in., but sometimes much 
more, l^eir mouldoa face may Ix^ of brick, or of 
stone, or terra-cotta [ 18, page 1947 ; and 70, page 
2177], and, in any case, is built into the wall aa 
the w">rk goes up ; if stone or terra-cotta be 
umxl, the course must be airangt d to bond with 
the brickwork, as already described. 

Forming String Courses. At higher 
points in the wall, bands of mouldings, termed 
string courses, may be built in so as to project 
beyond thi face of the wall, and may be of brick, 
stone, or terra-cotta, arranged so as to bond 
with the brickwork. In addition, it usually 
happens that the upper surface of such a string 
course, if it be of brick, will be horizontal, and 
as there will be many joints, water is likely to lie 
in the top and find its way in. To obviate this, 
cither the top is covered a strip of lead, 
turned up against the wall above and into a 
brick joint, or the surface is covered with a layer 
of Portland cement mixed with sand, the u{^er 
surface of which is inclined, or weolkcred, so as 
to throw any water away from the wall ; this 
is termed a weatk^r fUUt [87]. Any horiiioiital 



upper siiH^ of bnckwork that hM formed 
fthould be so protected. 

Coribotlint* It may often happen that 
it is desired to project a portion of uie upper 
part of a wall b^ond the lower so that its face 
OTcibani^ the lower part of the wall — e.g.^ such 
a projection is often formed to provide the extra 
thickness required to form the hreplace and Hues 
of an upper storey. This may be done in brick- 
work by corheUing or overmtiling [88], w hich con- 
sists in projecting successive eoiirst^ of brick- 
work 80 that the face of each slightly overhangs 
the face of the course below— exac*tiy rt'versing 
the arrangements of footings. No ringle course 
should project more than in. beyond the 
course ^*low it, and for many purposes a pro- 
jcf'tiin of \l in. is more satisfactc ry. In the 
ft>rmer case, four courses, an I in the latter eight 
courses, will give a proj* ction of 9 in. 


In cases where tlie upjwr part o\ a wall is to 

rough cast or hung with tiles, the lower part 
of this wall is usually Hnishwl with t wo or more 
courses of corbelling so jis t<i throw out the lower 
tslge of the tiling or rough ca^t [88J. Swh a 
corbel course may Is* ffirratsJ of plain or moulded 
bricks, ur of a mixture of plain and inotiUhd 
bricks. Where eiM'h course pnqects 2J in , it is 
desirable to use header Ixind. but with a pn»j<H*- 
tion <f 1| in. stretchtT cours<»s may U* usisl. 

Cornices, Sometimes at or near tlu* top 
of a wall a large and (elaborate group of 
mouldings is eorbelhd out from its fac<\ and 
in this position the term cornirr is given to 
such a feature, which is an archit^x-tural enrich- 
ment, and not esmmtial to tht* structure IWI. 
Such a cornice may U’ formed of brick, and will 
include courses of plain as well os moulded, and 
verv possibly enriched bricks. When formwi of 
suen small material, great care is required in 
putting together such a comice, the eorlielling 
out of which must be carefully done. The upper 
surface must be protected by lead work or 
cement, aod the wail is often carried up Ixryond 
the top of the comice, forming a blocking course, 
to counteract the tendency of such a feature to 
overbalance. Any comice of brick must lie 
designed to be of only a moderate projectiem, 
and cannot overhang to the extent that is 
possible with one formed of long stonea. 

ProlectiAg the Top of m Wall. 

The top of any wall requires some special care 


to ensure that water shall not lie upon it and 
soak into it. In some buildings the top of the 
wall is completely covered by the roof which 
overhangs it, and so far as {^tccting the wall it 
concern^, no better plan is possible. But in 
towns such an ovciiianging roof is often not 
permissible, and the roof must Hnish Iwhind the 
wall, or, if it covers part of the wall, a thickness 
equal to one brick at least, is carruHl up. and is 
termed a parapH ( 18, page imilj. In either ciise 
the top must be proUn^ted so that rain falling upon 
it will not smik in. .An inexjKmHive and eflftH'tual 
method is by foniiing a tiU ernmng at the t4»p. 
This consistH of laying on the up|XT surface (if 
the wall two or mon» layers of hard. imix'rviouH 
rtKiHng tiles so as to oviThang Isith faiU's of tlu* 
wall. These an* laid in cenu'nt, so as to break 
joint, and, in f*M*t, form a damp eourse at tin* 
fop of lh(* wall ; they an* iisiiHlly liniHh<*d by a 


eourse of plain or bull-nose or half-round bricks 
set on edge and built in eemenl. Siieh a course 
of brieks forming the termination of a wall is 
t<‘rmed a roping rtmrnr. 

Special Coping*. For rather Isq ter work 
brick or terra-cotta copings of s|M*cial (l(*Hign 
1 17, page 1949) are made in larg(‘ blocks so os to 
reduce the numlsT of joints, and so as to over- 
hang Isith fa<*es of the wall, ami a hollow should 
Is* form(*d in the under surfiwe (»f such a coping 
bU»ck on Ixith sides of the wall, so that any 
water running from the up|K‘i surface shall drip 
from the edge (»f the coping and fall ckmr of 
the wall, and not drip down the face of it ; such 
a hollow is calJc*d a IhrtKU. 

Copings are made in a great variety of fomis 
and w’idlhs to suit different styles of architec- 
tural treatment and individual tusi<fs. In some 
the water i.s thrown off on(‘ <‘dge of this (X>ping, 
which is th(‘n styled a weuthrrrd ntjnng ; or, if 
a plain Murfa(‘e be f<»rme<l to throw the water off 
Ixuh edges, it is termed a middle-bark roping ^ 
and others an* t(*nned moulded rof/ing^, 

Finlwh to Ramp* and Sloping Sur- 
facoa. A curved siirfac.e forming the tof> of a 
wall in such a feature as a ramp must have thir 
bricks cut to the required form, but is usually 
Hnished with a coping of brick on cxlgit which, 
if the curves arc sWrp, must Is? axed. This is 
to avoid Hnishif^ the top of a wall with small 
pieces of cut brick, which would easily be dis- 
placed, and the cut surfaces of which would U* 
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particularly liable to abaorb moiature. Where the 
width of an external feature, auch aa a chimney 
Htack, requirea to be reduced, aim pie oflfaeta are 
both ugly and uniiitable, and auch reductiona 
may be made by forming a double alope acroaa 
the thickneaa of the wall with a amall gable 
covered with tiling or a copii^, or by a aingle 
alope tiniahed liy what ia dtwcriiied aa tumbling ; 
thia conaiata of a aeritja of brick couraea aet at 
right anglea to the alr)pt% and the lower aurfacea 
cut to fit on to a horirontal bed, the object being, 
aa in the ciuic of a ramp, to ahow only whole bricka 
on the expoaed aurfaec. 

Effect of Heat on BrIcKwork. If 
lirickwork be executed in very dry or hot weather 
the bricka themat^lvea will l»c dry ; if laid in thia 
condition they are likely to abaorb the water 
from the mortar to aoeli an exUmt aa t<i interfere 
with the action of netting, and at auch timea the 
bricka ahould lie well wilted liefore uae. Thia 
ia Imat done with a hoac Ijcforc tlu^y arc carried 
t(» the aealToid. « 

Effect of Frost on BrIcKwork. 
Brickwork in mortar ahould not l»e cxecut4Hi 
during the prevalence of froaty weather, the 
danger laung that the waU^r in the mortar will 
Iw liable to fnnvAc. In Norway it ia held that 
with due precautiona briekworlc may lie aafely 
carried on when the thermometer atanda at 
14’ to 18" F., and even when it ia aa low aa 
0* F.. but that it ceniii.M to la* economical 
when the t<*m|KTature is U*)<»w about 14" F. 

At theae t<'m|>eratureH wt»rk ia executed with 
mortar mixe<l with quite fn^ahly-alakiai lime 
made in amall quant it iea and iiaed white atill 
hot, and the proportion of lime ia incrt»aa4Ml aa 
t he temjHTntun^ Un'oinea lower, §<i that act ting 
may take place liefore frtM'ziiig. The bricka muat 
lie quite dry when uH<*d. Bricka cxpoa(*d to rain 
or froat muat not Im^ eniployini, and after any 
temporary atop^mge of work the top of any 
pieet» of brickwork muat lie cleared of any ice 
or anow' Udort^ w<irk proe<H*da. When the froat 
ia not aevere, w'ork may uaually be carried on 
in caaea whert* a quick sidting cement ia uaed. 

The top of a wall may lie protec U*d during 
froaty wither by covering it with felt or aacka 
and boarda ; the* mortar jointa may lie affected 
for aorao little diatancH' into the wall, and muat 
be then raked out and (Kiinted, hut if the 
damage extenda far into the wall the only remedy 
ia to take down and reinatate the ivork. 

Fifilsliing Mortsr Joints. The mortar 
jointa cm the face of the w^all ina^^ be finiahed in 
varioua wajn, but they are rarely left juat aa 
they are formed in laying the bricka. If the 
aurtaee of the w'all ia to be plastered or rendered 
[•S], the mortar in both horisontal and vertical 
jointa ia raked out for a depth of about { in. ; 
thia ia to give a better hold or keg to the plaster. 
If the face of the w all ia to remain expoo^ the 
jointa are carefully finiahed, and this proccaa 
greatly improvea the appearance of the brickwork, 
if the weather be suitable, thia may be executed 
as the work proceeds, and the jointa are then 
said to be atrmek [90] ; if the w'ork is of such 
a nature that it can be completed in this way 
without fear of frost, it gives good results 
9im 


Where frosts may be expected to occur before 
the walling is complete, it ia usual to rake out 
the jointa to a depth of about } in. aa the wall 
is built, and to finiah the whole face of the wall 
when completed, and this process ia termed 
pointing [92] ; it involvca reinstating the stages 
on the scaffold to carry out the work better 
than is necessary for merely making good the 
putlog holes, and the work must lie well wetted 
before pointing. In the case of old walls, in 
which the mortar joints ahow signs of decay on 
the surface, this method is always employed. 

The actual finish of the fact* may be made in 
a variety of wajrs, and many of these may be 
used whether the joints are struck or pointed. 
The jointa are actually formed with the trowel. 
A special small trowel is sometimes used, and 
a long straight-edge. 

Flat, or Flunk Joints, Flott or flush 
joints [94] arc those in which the mortar is 
flush with the face of the wall and vertical ; 
this is Hometimes I'aried by leanng a line drawTi 
along the centre of the joints by means of an 
iron jointer. 

Struck Joints. Struck joints [90] are 
formed w^ith an inclined face ; the lower edge 
is flush with the brick lielow and is struck with 
the trowel and straight-edge ; the upper edge is 
pressed hack so that any waiter dripping from 
the brick above will lie throuTi off by this 
surface on to the face of the brick lielow' ; this 
form of joint is sometimes described as a 
weathered joint. 

Keyed joints [91] are formed by drawing a 
rounded iron along the centre of a flush joint, 
giving it a hollow s ection. 

A recessed joint [95] is formed by setting back 
the face of the mortar behind the face of the 
brick : but this is not so good a proUK*tion to 
the wall as a weathered joint. 

Tuck pointing [96] is generally usf*d to con- 
ceal the defects of inferior work. The joint is 
filled flush w'ith mortar ; the wall is then rublied 
down W'ith a soft brick, so that the bricks and 
mortar are of a uniform colour, or a wash of 
ochre is sometimes applied ; finally, a fine line 
of w’hitc putty is w’ork^ on to the*centrt* of the 
surface of the joint, so as to give the appearance 
of gauged W'ork. 

Forming Toothlni^. If for any reason 
a cross-wall cannot be built at the same time as 
the main wall from w'hich it starts, a toothing is 
formed in the main wall—i.f.. in every alternate 
course a recess the full width of the cro^-wall and 
24 in. deep is formed by building in the closers 
u^ to bind the cross- wall only. This allows of 
the cross wall bei^ properly b^ded to the main 
wall when it is built, but unless the walls are built 
in cement the main wall will have settled down 
slightly before the cross-wall is erected, and 
this, too, when built will in time settle down also, 
and a fracture at the joint may result. 

If a new wall has to be bonded to an old one 
it IS usual to cut out toothings the full thickness 
of the new wall thrse or four courses high, and 
penetrating 4| inches into the old wall, and to 
build the new work into them. 
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witliout mterferiiig to «i^ *{>|ireoi»ble extent 
with eaite of reference. In eoch a caae, 
the lower border of tbe back of each invoice 
iM ^mtned to the guard book, the eecond invoice 
tioing affixed at a aufficient diatancc below the 
lino of adheeion of the first to ensure that the 
unattached portion docs not cover up the 
heading of the invoice which it overlaps. 

Filing Inwolcaa In Guard Book. 
Invoices are filed in the guard book in alpha- 
betical order at wcHskly or other intervals, and 
from thence are entered into the invoice journal. 
(>n each invoice is noted in red ink or blue 
pencil — black ink does not show* up well — the 
folio of the invoice journal on which it is entered, 
and in the journal is noted cither the pa^ of the 

? ;uard book whore the invoice itself is to be 
ound or the serial numbe^r given to the invoice 
upon its l>eing passt^d for filing and entry. 

The using of a guard liook without an in%'oice 
journal is not necessarily incompatible with the 
principles of double entry. In some wholesale 
houses the guard l>ook is olevatcHl to the dimity 
of a joumm. On every page a money column 
is provided into which the invoice amounts are 
extended, each amount Inung exactly opposite 
the total of the invoice to which it relate. The 
various invoices are posted sc*parately from tbe 
guard book to the hedger, and the double entry 
IS completed by posting the total of the money 
column to purchamw account in the Unlger. 

By reserving a w'parate guard Imok for each 
department of a business a se<*ond and <’loser 
analysis of the transac^titms represented by the 
invoiees is effected. In lieu of one grand total 
for purchasiHi during a given pc^riod. we obtain 
as many guard book totals as there are depart- 
ments ; and the information w'ill of servie<'* 
when inquiiy is made as to which departments 
are rcwpimiffnle for profits, and which for losses, 
and the extent to which the different depart- 
ments have contributed thereto. 

Where but one invoice journal or guard book 
is kept for all departments the analysis in the 
first mstmee meri'ly resolves the invoice trans- 
actions into their debit and credit elements, 
there lieing one debit to purchases ai'count (or 
goods account) as against a number of credits 
to the sellers of the g^oods. 

Analyala Columna In the Inwolce 
Journal* To distribute purchases over the 
various departments of a business, so that each 
de|iartment shall be charged writh the goods it 
rf>ceives into stock, the original analysis must 
be supplemented by a further dissection, for 
whhdi purpose analysis columns, similar to those 
in the analysis petty cash book, arc sometimes 
inserted in the invoice journal, each column being 
headed with the name or number of a depart- 
ment. In other instances, dissection sheets are 
resorted to. These will be explained in due 
course. 

It is doubtful whether, in view of the modem 
tendency to discard bound books in favour of 
loose-le^ books, card systems, and tbe likn» the 
guard book will long survive tbe attacks made 
upon it. It has, however, justified its title by 
guarding tbe doouments enlmsted to its keeping* 
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and while capable of improvement in tome re- 
spects, it excels in others. 

Trading Account* Students may find it 
useful to refer to our previons remarks upon tbe 
treatment of invoices [see page 977], after which 
let us consider the following transactions as they 
appear in the synopsis at pages 1750 and 1751 — 
namely, (c) to (g) inclusive, (f) and (u). It will 
be observed that they all relate to go^, some to 
purchases — (e) and (f some to sales — (d), (e), (/), 
(g)— and one to returns (w). Foiinerly, book- 
keepers recognised no other classification for such 
transactions than that of “ goods ” or “ mer- 
chandise,** but the normal development of the 
analytic method has changed all that, and the 
primitive goods ac.count is now broken up into 
several sub-accounts, which are periodically 
uniUfd under the title of Trading account. 

This departure from ancient custom indicates 
that the old method has Ijeen tried and found 
w'anting. Lei us see w'hy the Goods account 
stands condemned at the present day. The 
theory upon which it was constructed was 
simple enough, and was derived from the fac't 
that the chief business of a trading concern is to 
buy goods and to sell them at a profit. It was 
argiu^ with some show of reason that if one 
a<TOunt were opened, and debited with all goods 
coining in and credited bv all goods going out 
during a given period, and if at the end of that 
period this account were also credited or dis- 
charged by tbe value of the unsold goods or 
stO(*k on hand (if any) at cttM prices or under ^ 
and a balance struck, then the amount by 
w*hich the credit side of the account exceeded 
the debit side would represent profit — not ulti- 
mate or net profit after all exix^nses had been 
paid, but (nvat or gross profit on the goods 
actually sold, minus any low which had occurred 
by depreciation of the goods remaining unsold. 
In like manner, the amount bv which the debit 
side of the account exceedoct the credit side 
would represent loss — not final loss after all 
exfienses had been paid, but the initial loss on 
the goods actually sold, plus any low which had 
occurred by depreciation of the goods remaining 
unsold. iJepreciatioD, it may 1^ added, has to 
be reckoned with whenever stock is become 
shopworn, unfashionable, or obsolete, or w^hen- 
ever it has suffered damage or deterioration 
such as renders it unsalable except below cost, 
when it may truthfully be said to be offered ^'at 
a sacrifice.^* In the latter case, the probable 
extent of the loss when the goods are sold will 
be tbe measure of depreciation in the stock of 
those |>articular goods. 

The Goods Account* The proof ivlied 
upon by the old-time bookkeepers to establish 
the foregoing theory will now be given, and its 
limitations explained. This will enable us to 
understand why the goods account has been 
discarded by the modem accountant. 

Mr. Andrew Crawford, of Liverpool, is the 
patentee of a portable heating takd cooking 
apparatus a*hich he desires to introduce to the 
puoUc under the trade name of the ** Triumph *’ 
oil-stove. He decides not to risk his capita in 
building a factory and m laying down a suitable 



plant for making stoToa of this deacripUon untO 
eyidenoe is fortlicoming that the article has 
obtained a firm hold upon the public favour. 
No surer testimony to the existence of a genuine 
demand for an article can be found than that 
supplied by the steady increase in the sales of 
that articie, season by season and year by year, 
and this » the evid^ce Mr, Crawiford requires 
before embarking upon a course of action which 
would necessitate a large outlay of capital. 

But if he will not make the stoves himself 
he must procure someone to make them for him. 
He therefore enters into negotiations with the 
Birmingham firm of Jones, Price k Co., hard- 
ware manufacturers, who imdertake to supply 
his wants upon mutually satisfactory terms. 
The contract between the parties as finally 
drafted provides, among other things, (o) that 
Mt'Hsrs. Jones, Price k Co. shall manufacture 
“ Triumph ” stoves exclusively for the patentee 
and to his specification ; {h) that the pateiitt*e 
shall order from the manufai'turers a minimum 
number of such stoves during the currency of 
the contract — that is to say, within a period 
of three* years from its initiation— and shall 
have the right to order os many stoves alM>ve 
such minimum numb<*r as he shall rt'qitire ; (r) 
that a fortnightly deliveiy* of stovt*H to the 
patentee shall be made at the rate of not less 
than a spe<-ifi<d numlsT per annum ; (rf) that 
the price per stove delivered at the patent<M*’H 
wari'house in North John Stret't, Liverpool, shall 
Is* 8s. fld. for si/e A, and 1 Is. 4d. for si*e B ; (# ) 
that statements of account shall lx* n*ndored 
monthly, and that same shall lx* subject to 
3J |K*r cent, cash discount if paid within 1<» days 
from the date thereof. 

Grosn and Net Profile. So far, then, as 
gootls coming in are conc'emed, Mr. CVawfcjrd 
is in the po.<4ition of a wholesaler, but h<* 
has now to make up his mind whether he 
will attempt to n*aeh the public direct or 
through the retail<*r. If he d<*ei<U^ in favour 
of the latt<?r, and perhaps the wiser alter- 
native, he will have to be content with a 
somewhat smaller rate of gro« profit, liecause 
the retailer is also entit led to a profit, and usually 
obtains a higher )M*recntage of profit tluui the 
wholesaler. If “Triumph” stoves were ofTere<l 
to the public at c*xorbitant pri<*es, there would 
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an abatement, or possibly a total oeMotkm* 
in the demand for them. C^nerally apenking, a 
small turnover with a high rate of gross pre^t 
is not so giHxl as a larror t umover with a lower 
rate of profit. Take the case of a retailer who 
has bwn making 33| per cent. “ on returns 
that is to say, on an average the «*ost price of 
each £150 worth of goods sold is £100. On salea 
amounting to £3,000 the gross profit would lie 
one-third of that sum, or £l,0tH), 

Let 118 assume that the ('onditkms were such 
that the profit of £),(KM> prt»vid<*d a sufficient 
margin out of whieh to pay tixed expenses, or 
establishment chargi's, as remt, salaries, trade 
expenses, and the n«t. The rt^idtie, after the 
whole of those expenses had Ihh'u mot, would 
be styled “ net protit,” and would Ixdong to the 
proprietor. 

Reduc^ed Rate of Profit. Supixise, 
now, that the retailer determined to make a 
bid for an incn*as«*d volume of busin<*SN by 
lowering his prices somewhat, so that, instead 
of securing on an average 331 j^x'r c*ent. gross 
profit, he obtained *25 p(*r ivnt. cuily. and that, 
largely <»wiiig to this stiinuliis, the sivond year’s 
turnover was double that of the first year. What 
has haptM*ned ? In th«* first plae<* the sales have 
gr<»\vn from £3.(H10 to fh.tHMl, anil th<* gross 
protit from £1.(KH» \o £l.5tMt. But it may Im^ 
asked : “ Is not this additional £500 swallowed 
up in extra expenses ? ” Not unless there has 
lMH*n iniHmanagemi'nt or dishonesty. It is a law 
of business— the persistent violation of whieh 
invariably ends in disast<*r— that establishment 
charges must inerease at a smaller ratio than 
the sales in rc*spc*et of whieh they have Ixam 
incurrtHl. On this hosiK it is clear lliat. allowing 
for a slight natural increase in the fixed ex|M*nHeM. 
due to an incn*ase in f he sales and to c»t her causes, 
the n*tailer would still Is* better off when he was 
getting *25 |K*r cent, on a turnover of £(1,0()0 than 
when he was earning a highc’r rate on a l<*sser 
volume of buMin(*sii. 

During the first year of his contract Mr. 
Crawford ((M»k delivery of 5,732 .A “ Triumphs ” 
at Hs. tkl., and 1,470 B “ Triiininhs ” at lls. 4d. 
His credit salt's thrtuighout the same {s^iod 
were 5,43*2 A stoves at 10s., 1,410 B stoves at 
I3<. 4d. ; 217 A stoves and 140 B stoves were, 
however, retum(*tl by c-ustomers for varioiis 








raafionM, aod 79 stoves (28 A and 51 B) were sent In a goods aoooant built up item by item, not 
back to the factory as Ixjiiig defective. There only are time and space souandered as the direct 

were no cash sales. With these facts before us result of the method employed, but the account 

we can exhibit the goods account in an abbre- itself is perplexing, because it fails to discriminate 

viated form, but it should l>e borne in mind that between pmrehaM and returns inwards on the 

thf^ account hero given is not a copy, but a one side, and between sales and retimis outwa^ 

summary of the a<x;ount in Mr. Crawford's on the other. Omitting dates and jour^l folios, 

ledger. the goods account in Mr. Crawford's ledger 

The goods account is here shown in condensed would be set out as below, 
form, but Mr. (Crawford has adopted the detailed Comparing this with the former goods account, 

form which, at much greater length, supplies markeo No. 2, we observe that, despite varia- 

tess real information. For every purchase, a tions in structure, the two accounts agree as 

journal entry is made debiting go^s account to the amount of profit balance, and as to the 

anti crediting Jones, I*rice A <-’o., and for every amount of stock in hand. But the goods account 

sale the customer is debited and gtiods account has not fulfilled its office by merely disclosing 

credit 4 Kl. C/onversely, for rt^tums to factory the* value of the stock in hand and the amount 



(returns outward), J. P. A ('o.s account is of gross profit earned ; we wish also to know the 

dcbit4*d and gtsxls ac'count credited ; for returns raif of gross profit, the number and selling value 

fn»m a customer (returns inwards) goods of stoves sold in each month, the number 

account is debited and Uie customer's account returned, the total sales and purt'hases for the 
credited. This is double entiy with a vengeance! year, the ratio of returns to sales, and other 

The number of items on the cnnlit side of goods useful facta about the business which are capable 

account may be gauged from the fact that in the of lieing elucidated by means of the figures con- 
first year of tricing 249 accounts have IxH^n tained in the goods account. It thus appears 

opened vrith n^tail ironmongers and others. that the form of the goods account is a matter of 

Furtiiermore, a grtMit many customers have sent importance, because to be of service the informa- 

** re}>eat *’ orders, s<» that there are prol>ably not tion stored up in that account should be alawys 

less than six or seven hundred postings to go^s accessible. It is a step in the right direction 

account on the credit side alone. The debit side when specialised books of original entry are 

is briefer, since it relates chiefly to purchases substituted for the journal, the monthly totals 
fn>m Jones, IVice A (Vi., who despatch and only of purchases and returns inwards, sates and 
invoice gfXKls to Oawford fortnightly, as }>er returns outwards, being passed through the 
contra^'t. journal and posted to the goods account. 

roalsiiued 
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MATURALLY principle of the automobile 
has been applied to omnibuses for public 
traffic, and strenuous efforts have been made to 
arrive at a satisfactory design for such vehicles. 
Hitherto, although a fair measure of success 
has been attained, it cannot be said that the 
difficulties have been overcome. One of the 
principal troubles is the cost of tyres, which 
amounts to ‘id. per car>mile on the average — a 
very serious item. Many motor-* bus services 
have already been put in operation, although 
the Royal Commission on fy^ndon Traffic, 
which reported last 3 'ear (1905), did not con- 
sider that the vehicle offered a solution to the 
problem of rapid transit, in its present stage of 
evolution. 

The Motor**bua. Undoubtedly the motor- 
*bus will be developed into a practical and com- 
mercial success, and will in time dis^dace the 
great rnajfirity of the horse-draum Mjuses at 
present plying in the stret^ts. Unlike the electric 
tramcar, its chief rival, the motor-' bus can 
thread its way in and out through traffic, and is 
thus enabled to compete in sp(‘ed with th<* 
former. Its carrying capa<.*ity (34 seats) is 
al)out half that of the tramcar, so that twice 
as many ’bust's are needed to cope with a given 
traffic : but it has the great advantage that it 
is not tied to a tixiHl route, and is fren* from 
the heavy burden of capital and n:aiiitenancc 
charges due to the costly track required for the 
tramcar. Then* is no doubt that in sjMirseK' 
populated districts, where the traffic would not 
justify the exi>ense of a tramwaj', the motor-’bus 
will be, and indeed already is, a most valuable 
means of transit ; as a fce<UT to tramways and 
branch railways, it will be almost indisfM*nsable. 

Prepared TracKe. Obviously the use of 
a carefully-prepared track for the whf?cls of 
carriages and waggons greatly facilitatc*s pro- 
gression. and, in places where traffic was 
particularly heavy or the gradients severe, slabs 
of stone, wood, or iron wcr»» laid down many 
years ago to secure this advantage. From this 
custom arose the modem tramway, or street 
railway, in which steel rails are lai^ flush with 
the street surface, and the vehicles are provided 
with flanged wheels suitable for running thereon 
without liability to become derailed. In order 
to prevent the road material from clogging the 
flanges amd hindering progress, or throwing the 
wheels ofl the rail, the latter is provided with a 
lip, forming with the head of the rail the so- 
called groove. On such a tramway heavy 
vehiclea can be hauled with ease, and as 
tramways are idmost invariably emplr^ed for 
poblic Mrviee only, the vehicles are arranfi^ to 
aocommodate as many passengers as possible. 
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Hoi^ Tramways, In the great majority 
of foreign countries the cars consint of a covcrcil 
platform canynng a si'rics of Hcats, providing 
sitting accommodatiim for from ‘20 to Ikt 
pawngers ; in Urcat Hritain, on the other hand. 
!♦ is the usual custom to add a s*^H*ond tier, or 
deck, to which access is gaimnl bv a staircase, 
and the seating accommodation is thus raimnl to 
about 40 passengers. The smaller cars art^ 
soraetimes h.aultMi by a single horse or mule, 
but two art* rt»quircd to pro|H'l the larger cars, 
which weigh four or five tons each when ciiifify. 
On horse trarnwa^’s through urlmn districts a 
sp<‘i‘d of aU)iit six mil«»s an hour is ruaintniniHl, 
including steqm. and the chnfgi* iiuul(« is nsnaliy 
alsnit Id. per mile: this suiii. liowcvtT, leaves 
ver^' little margin for profit —soinetiuics none 
at ail. 

Power » driven Vehiclea. F(»r this 
reason continual attempts have' Ihsui raatle to 
substitute a more economical ntenns of haulage 
than horses. Cars hauUsI by small steam 
kicomotivcs have Is'cn uHcd in many plms's, 
while gas power and compressed air tiavc also 
bc’en trifd, but wuthrmt much succcys. 

Coble Tmctlon, In districts wIutc the 
traffic is very dense and continuous it has 
lieen found pra(»licnblc to haul the cars by means 
of an endless eablc. trAV(*rsing the whole length 
of the line, and ninning in a conduit Inmciith 
th<* roadway. (’onn«s*tion is made with the 
cable b}' moans of grifijM'rs. which jNiss through 
a slot in the .surface of tie* roiidwa 3 \ and can lx* 
at t ac’hcd or nunoved wdicn rifsi red . The advance 
of the times, however, has I<*d to th* abandon- 
ment of this expensive system in the great 
majority of rases in favour of the iisi* of 
elect ricity as tl»e pnqHHng agent, (’able traction 
is valuable on steep hilU, 

Electric Tramways. Snung that electric 
power has l>c«*n provt^d the most. <H*ono- 
mical, aa wcril bm the most eonvenient and 
efficient, of all meebanitral tractive agents, it is 
unnecessary .to dwell ufion its forerunners. 
There were in Novemhtr 1995, ,3. UK) miksi of 
single tramway tra<*k in this country worked 
by electricity ; almost the whole of these are 
operated by means of the overh<*a^l (conductor 
system, the only exceptions lieing found in 
ll^ndon, Bournemouth, Lincoln, and Wolver- 
hampton. 

In London, the County Council has equipped 
26 miles of double track with the undei^ound 
conduit system ; in Bournemouth the corpora- 
tion has adopted the same s 3 rstem for a len^h 
of one mile in the centre of the town, and in 
Wolverhampton the town conne 1 has utilised the 
Lorain surface-contact system, in which the 
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rant obtain their Kupply of electrical energy 
through metal blockn laid in the atreet surface, 
projf^cting slightlv alwve the latter, and con- 
niH^ted with the ek*ctric underground cahlf« only 
while the ear is actually over the charged con- 
tact studs. Another Kurfacc-contact system, 
called the Dolter system, i** about to be 
laid down in Torquay, and a third, the* O. B. 
system, has just \)ien ins^alUid in Lincoln. 
Obviously, however, the overhead ystem is the 
most popular, as it is also hy far the cheapest 
to instal, and even where other systems have 
bcMm usf-d, as in Ixmdon and Wolverhampton. 
«*xtenHi<»ns are lading carried out on the overhead 
system. 

Coat of Electric Traction, fhe average 
<*iwt of electric tra(!tion — to the imsMenger- is 
alxiut Jd. j)er mile. 'Hie sfHMHl dejjends uptm 
local regulations, lading generally from H to 12 
miles |K*r hour, im^ludiiig sbqis. In some caaf-s, 
however, a s|khh 1 of 14 to HI iniU^ |xt hour is 
atlowcHi. and <»n private right-of-way the sptHKl 
is limitiHl only hy (‘onsiderations of safety and 
ecKmomy, though not usually (exceeding 25 to 
5(1 mih^ an hour. In Ariieri<*a the tramways 
have undergone greater development than in 
this country, (‘xUmding for many miles round 
and lM*t wfH*n most of the large tow'ns ; adjacrent 
tramway systiuns have Unm linktHl up form 
huge netw’(>rks, f'Xt4‘nditig aometinu^ lor literally 
hundreds of miles, anct very high are 

maintaiiuHl on the int<*r-urhuu lines, often 
reoidiitig 511 or (Ml miU^ |K*r hour. 

In this (uiuiitry the tramways are largely in 
the hands of the hs’al authorities, and some of 
them have attained very (Hinsiderahh* dimen- 
sions ; for eXHiiipks the Corporation of Mnn- 
eliester owns t»r works 15(1 mih*H of single track ; 
(alasgow contnds 147 miles, and ].,iv(>rjsM>l 
105 mil(*H. (■ unniete thnaigh eommuiiication 
has IxH'n eflfes’ted lH*t>v<M»n many large towns, 
such as IxshIs and Bradford. Uver^xxil and 
Bolton, (flasgow and Paisley. Xnturally. the 
eomjx*tition has reaeteni detrimentally upim the 
railway suburban traffic in many ('awse, in some 
of which the railway c<im|siny has had to adopt 
electrical traction, whih' in at least one other 
the suhurlmn railway service has Unm totally 
diiHHmtinutHl. An enormous traffic is carriecl 
on the tramways ; for example, the }K>}mlntion 
of I..iverj»ool was carriexl 107 timw over lost 
year, that of Manchester 109 tinu*s. and that 
of (Basgiiw* 190 timing. 

Electric versun Stmm Traction. In 

spite of the encroachments of elwtricity u|K>nthe 
preserves of the steam loi*omotive, the'lat ter still 
easily holds its own in the sphere of long-distance 
transit, and is likely to do so for many years to 
come. Electric traVtion has the great advantage 
that almost unlimited power can be applied to a 
car or train, so as to accelerate the fatter very 
quickly, whib it is also poarible, with electricity, 
in the act of stopping, to recover a considerable 
proportion of tbe energy stored up in the 
moving mass. Thus, electric traction is pre- 
emtnenil^v adapted to cases where s frequent 
•ervioe is neceasary, with numerous stops. 
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conditions which are met w^ith in urban and 
suburlxin traffic, but not nt all in the case of 
long-distance joumeyH. For the latter heaiy 
trains run at long inic*r>'als are more suitable, 
for the maintenance of a frequent service of 
stopping trains, which are neceasaril^' slow trains, 
would alisolutely cripple a main line express 
ser\iee on the same line of rails. Moreover, the 
ef)st of the complete conversion of a long line to 
electrical working, <mtailing the reconstruction 
of the rolling-sUxrk and the reorganisation of the 
whole s\Titem of running, is at pr(*sent prohibitive. 
C’onsequently, though ele<*trical science has now 
made such progress that long-distance sen-*ice 
is p(»rfectly feasible from an engineering stand - 
}K)int, it is impracticable from the commercial 
|M>int f>f view'. Prf>gresH in this direction must 
come hy Ktag<*s. In the meant inie steam remains 
supreme. 

Steam Railways. The British railway 
system as a whole is unsurfUiSHed throughout the 
world for and safety ; it consists of about 

5(I.(K)0 milw of single track, on w'hich the average 
traffic* is excecxlingly dense. On the liasiB of gross 
receipts, the passemger traffic constitutes 43 per 
cent., and the goc^s and mineral traffic 57 
fx»r cent- of the tot:il ; the average gross receipts 
|HT mile of single track open for traffic amount 
to £5,1(MI jM*r annum, but the traffic varies 
enormously, according to l(K*al conditions. For 
instance, the* n*ceipts jH*r mile of track on the 
(Vntral Ixaidon (Klectric) Railway amount to 
no less than £59.(MM) annum, entirely pas- 
senger traffic, although the average charge is 
only about Jd, per mile. Ow ing to the constant 
incK*asc‘ in the traffic, the tendency for many 
years has towards longer and lieavier 

trains, entailing thc^ eonstruc*tion of enormously 
fK»werful ItK'omotives. It is not uncommon for 
a loc'omolive with its Umder to weigh 100 tons 
or mort^ and mineral trainloads of nearly 2,(K)0 
tons are met with. In America the latter reach 
5.0(KI tons. The adoption of corridor coaches, 
whil- gri'atly increasing the comfort of po^n- 
gers, has also increased enormously the ratio of 
the deadw’eight to the paying weight carried, 
from something like 4 ewt. }X‘r passenger to 
14 cwt. Tlie average sijetxi attained is about 
,50 miles {K>r hour ; express trains commonly 
reach .50 miles per hour, including f^tops, and 
some long-distance runs of nearly 2(i0 miles 
are rt^gularly covered at tin* rate of 55 miles an 
hour, involving the occasional attainment of 
siie€*ds of 70 to 80 miles per hour. It is not likely 
tnat any material advance on these speeds will 
be effected with steam propulsion, but electric 
trains have lieen run experimentally at as high 
a rate as 1 50 miles an hour. 

Goods and mineral trains, of course, travel at 
much lower rates, from 15 to 25 miles per hour. 
Tlie great difficulty met with in connection 
with goods traffic in this country is the extremely 
varied character and the small quantities of the 
goods despatched. The avera^ load of a 10-ton 
waggon is only 2 tons ; the wx\k of the con- 
signments do not weigh more than 1 ton each, 
and an enormous number amount to only 










numiT 

1 cwt. Jh it to be wondered at, then, that the 
ocMt of carriage within the British Isles is ver^ 
high T The cost of goods transport by rail is 
Hiudicd in another part of the 8ELF-£i>ucaTOB. 

Railway Maintenance. The standard 
rate of charge for passengers per mile is Id., 
but, owing to many causes, such as the carriage 
of workmen at low rates, the reduced fares for 
excursions, etc., the actual receipts do not, on 
the average, approach this figure. The working 
costs have risen of recent years, and now con- 
stitute about 63 per cent, of the receipts, leaving 
but a small margin for profit after paying 
interest, depreciation, etc. 'Hie average dividend 
paid on the ordinary ca]Mtal is only 3J per cent. 

llie excessive cost of running an ordinary 
train service on branch lini^ where there is but 
little fioHsengcr traffic? has led to the adoption 
during the riost ft^w years of motor-cars on 
rail wavs. Thcnc' c^onsist of single coaches, each 
of whK?h is providcKl with its own profs^lling 
agency in the form of a HU?am (»r jietrol engine 
in various modifications. By means of such 
ears it is [K)Nsihle to maintain with profit a fairly 
freciuent service' on a line that would oiherwim^ 
prove unn'iminerative, while grc^atly Umefiting 
the (Mipulation of the surrounding district. The 
movcunc'nt is still in its infancy, hut is rapidly 
extending. 

Mountmln Railwaya. In places when* 
the gradient is so stc'Cfi that the adhesion of the 
whcH'ls to the rails cannot Iks depended upon 
for hauling the train up the incline, or for eon- 
trolling its s|khk 1 when descending, it is necessary 
to adopt a )»ositive means of driving and braking, 
'rhis consists usually of a third rail in the form 
of a IfHithed rack, which is fixed to the track ; 
a tCHithed wheel carriiHi on the loiHimotive and 
driven I'iiht'r by steam or by an eUwtrie motor 
gears with the rack, and ensures a safe grip 
under all conditions. Naturally the speed on 
such a railway is slow— only from three to six 
miU^ an hour. Many such railways are to be 
met with in Switzerland and other mountainous 
eountries, where they are often usi^d solely to 
enable tourists to ascend famous mountains, 
such as the Higi or Pilatus, w'ithout the trouble 
of climbing, loc only examples of rack railways 
in this country arc on the mountains of Snaefell 
in the Isle of Man, and Snowdon in Wales — 
the former ehx'tric, the latter steam-driven. 
An alternative method is to haul the trains 
up hy a cable driven by a stationary engine, 
hut this is prai^ticuible only over short ^tancca. 

Electric Rellweye. Turning to the 
electrical operation of railways in this country, 
this has hitherto been carried out on the ** third- 
rair* system exclusively. In this system an 
additional rail is laid alongside the track, ami 
by its moans ihe olectnciil power is delivtued 
to the -train, returaing ritkfr hy the running 
rails by a Ibarth nul'lahl for that purpose. 
The principal drawbacks to this system are 
humanitarian, as, even with the ordinary voltage 
(600 to 600 volts), an accidental contact wiw 
the third rail has frequently led to the death 
of the victiiDt and if a higher preoMirs were used, 
S876 


this untoward result would become almost 
inevitable. No Government would permit this 
risk, even if any railway company were prepared 
to run it ; and, therefore, if the third rail is used 
at all, it must be at low pressure, which entails 
the handling of heavy currents. It is imposMbk 
to convey wese large currents to any consider- 
able distance without excessive losses or ex- 
orbitant cost, and the only alternative imtil 
recently was to transmit the pow*er at high 
pressure to sub-stations, where it was converted 
to low' pressure for distribution to the railway. 
As the conversion necessitated the use of running 
machinery, attendance was necessary in each 
t»ub-station, at considerable expense. The con- 
verting machinery also was costly, and liable 
to breakdown. 

Electrification of Steam Railroads. 

'Jlie development of the single-phase altcmating- 
cummt motor. h(»uevcr. during the last few 
years, has entirely ehaiigcd the ix>sition. It is 
now' possible Ui transmit the jiower to the trains 
through a single overhead wire at very high 
pressure, sometimes even without any trans- 
formation wh.itever ; in this way the “ live 
conductor is it'inoved altogether from the reach 
of human lieings or animals, the cost of the 
electric equipment is rt*duced, costly sub-stations 
are done away with, line lossi‘s are enormouslv 
dimini-shcK), and various other advantages gained, 
with but few and unimfKiriaut drawbacks. 
Already stfveral railways have lieen, and are 
tieing, equipfM*d with thi.s system on the Con- 
tinent and in America, and one important 
company is alsKit to adopt it for suburban 
service in Ixuidon. Only by some such means 
is there any hojK* of eventually converting main 
lines of railway to electrical working. 

High Speed Trenait. The possibility 
of travelling at speeds much higher than 
those now' in vogue has been much discussed 
of late years, and various projects have htjen 
put forward in which spetKiB of 100 miles per 
hour, or more, have lieen contemplated. On a 
Government railway Ix^tw'cen Berlin and Zossen, 
in (termany, sj^ecially strengthened for the 
purpose, experiments were carried out which 
culminated in the attaimnent of a speed of 
130 miles an hour, thus proving the practica- 
bility of such a speed. Doubtless there would be 
no insuperable difficulty, from an enginoerins 
point of view, iu constructing a high-speed 
railway between. My, London and Manchester ; 
but tne question is 'whether such a line could 
be made to fsiy dividends, and as this is the 
only basis u]^n which railways can be con* 
stnicted, except when they are ownq^ by the 
Htate. it is at present difficult to raise capital 
for the purpose. As s matter of fact, an Act 
has been obtained for the constmetian of a 
high-speed railway between Liverpool and 
Manchester, but* tl^imh several yean have 
elapsed sinoe then, it has not yet mn carried 
into efifeet. 

The Future of Land Traikolt, So 
far as can at moent be seen, the me of 
automobilea is likely to increase iiidefinitely> 
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while the hornei will be jB^adually BUpt^rseded, 
to a large extent ; electric tramways will \xi 
extended further into the country, on the over- 
head trolley system ; progress nill be made 
with the cleetrilioation of steam railways, first 
urban, then suburban and inter-urban, and 
finally main lines. With the steady decrease 
in the cost of electrical energy, due to improve- 
ments in apparatus and to the increased demand, 
the cost of traction will tend to decrease, but 
not very much. There is not likely to be in 
the near future any material inercfise in the 
speed of transit, except in cities, where it is at 
pi-esent abnormally low. 

The next important step is likely to bo 
the transmission of high-tension electric currents 
through the air, enabling the large sources of 
power, such as the Scandinavian water power 
and the falls in Central Africa and in South 
and North America, to be fully utilised. The 
loss in transmission should be out small. The 
principal difficulty at present is the production 
of a satisfactory motor. Later on the power 
available from the ether, referred to in the 
article on Power, may utilised. 

Water Traasit* Although swimming is 
the most natural and primitive mode of 
progression by water, it has never been more 
than an occasional means of transit over 
short distances, even when artificial aids like 
Boyton's dress are used, apart, of course* from 
its great value as a physical exercise. Very 


early, man invent<d flic raff, and soon followed 
the c’snoc*, the coracle, and oth(»r primitive foniis 
of rowing lx)at. The traimition from the raft 
to the dug-uiif canoe wiw, in itsf'lf, no mean 
stride, and the further Htcj» to the Umt built 
of planks eoiwtituted u nmiarkabh^ engineering 
achievement. The mexiern rowing boat is a 
conveyance of the greaUtst utility, comparable 
indcaxl with the biryeUi except in MfHHxl, and 
greatly su|)cri(>r in point of durability ; but its 
scop«j is limiUnl to smooth waters, such as thoiwj 
of rivers and inland lakex, for ordinary boats 
cannot safely venture far on the sea. A smart 
oarsman can scull at the rate of almut eight 
miles on hour, but only under racing conditions. 

Sailing Boats. Sailing lx>ats arc generally 
larger than rowing Imats, and are able to keep 
the sea in fair weather. .Vn enormous amount of 
gcxxis transport is carried on by means of sailing 
barges on rivers and canals, at a low rate of 
spe^, but at very small cost fxr ton -mile. 
Where the canals are frequently crrjssod by low 
bridges, as in this country, recourse must be 
had to towing, generally by men or horses, 
at a rate of aUiut tw'o mik^ an hour. On the 
Cuntinent considerable progress has been made 
with the electrical towing of canal-boats, by 
means of tractors running along the towina 
path, and fed with electricity \yy overhead 
trolley wires ; in this way a much higher speed 
is attained, from four to six miles, the actual 
speed depeiidiiig laigely upon the width of the 
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canal. In a narrow canal it t« impofusibic to 
maintain a high rate of apeMl on account of the 
back current fK*t up piuit the nidm of the barge, 
which both retarofi the motion of the barge 
and damagee the earthen banka. But little 
attempt aeema to have l)een made to reduce 
tbia by better deaign. 

Private nailing yachtn are alili uaed for long 
voyagea, but have been largely aiiperaedod by 
ateam yachta. 

Sailing Ships. On a larger acale, the Hail- 
ing boat becomea a ahip, capable of voyaging to 
all parta of the world, and a large proportion of 
the world^a trade ia carried on to thia day in 
veaaelaof thia kind. The apeed of aatling ahipe iM 
much lean than that of atcamahipa, the former 
being dependent upon the atrength and direction 
t>i the winda, and being unable, at the beat, to 
aatl much faster than a alow ateamahip. For 
many purpoaea, however, ajieed ia of little 
moment compared with coat, and the latter in 
conaiderably leaa in the case of sailing ahips, the 
(capital outlay being leaa and* therefore, the 
rhargea much amsller. For the transport of 
grain, timber, etc., sailing ahipa are largely 
used ; the total number of such, in fact, in nearly 
equal to that of ateoinahipH iu the w'orld, thougii 
the not tonnage of the latter is alniut twice that 
of the former. As regaixls safety, it cannot l>e 
denied that steaniahifM have a gn*at a<l vantage, 
the larger vMsels lieing able to defy had weather 
with impunity. 

Stssmships. For pasaenger traiiMit the 
ateamahip stands pre-eminent, and the finest 
veHsela ever built are destined almost solely for 
this puiqiose; the huge linera which ply acroHs 
the Atlantic resemble floating hotelH, every pos- 
siblc provision living made for the comfort and 
entertainment of the pasaengers. Altlioiigh 
the attainment of high apt^a at sea necosHitates 
the conaurnption of vast quantities of coal, the 
driving power varying approximately in pro- 
portion to the rube of the apeed. Every effort 
has been put forward to reach higher and higher 
apeeda. so that nowadays it ia not uncommon 
for a apeed of 20 or 22 knots to be maintained 
throughout a voyage of several thouiiand miles. 
.A few ateamahipa exist which have a grass 
tonuMe exceeding 20,000 tons, aiui carry more 
than COOO passengers, in addition to the crew 
of 500 or 600 men. Such monsters, which are 
larger than the famous Great Eaatvm. are uschI 
only on the Atlantic service, smaller and slower 
ves^la being employed on other routes. 

The Marifip Turbine. Until quite 
recently the reciprocating type of engine was 
invanaolv uaed for the propulsion of steam- 
ships ; toe development of tne steam turbine, 
however, has inau^rated a revolution in this 
reepect. The turbuie ia eminentlv adapted to 
the piirpoee, its motion being wholly rotational, 
like that of Ike propeller which it drives. The 
Tonvereton of the redprooating motion of the 
ordtnoiy ^rpe of engine into rotary motion 
involves the introduction of vibraUona which it 
it impoesible to neutralise eompietdy. and the 
foenlting pnleatioiiB ore felt throughout the 
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ship, whereas in a ship equipped with turbine- 
driven propellera of good deai^ it ia difficult to 
realise that the enraea are in motion at 
all. Thia fact ia of great importance in the 
transport of passengers. Another feature of the 
turbine ia its remarkable economy. Higher 
speeds can be obtained with a smaller expendi- 
ture of fuel, and the turbine i^uirea leaa 
attendance than the reciprocating engine. 
Hence it comes about that the largest and fastest 
steamships ever built — the 30,000 -ton leviathans 
of the Cunard line — are equipped with Parsons' 
steam turbines of 65,000-horse power, a fact 
which implies immense confidence in the caps 
bihtiea of the turbine, seeing that it has only 
recently been employed for the propulsion of 
very large vessels. Obviously, the turbine is ideally 
adaptecTfor such a service as that between Great 
Britain and the Continent, and has already 
lieen adopted for several of the Channel steamers. 

The Power of the Future. It is 

sometimes suggested that, in the future, vessels 
w'ill lie electrically driven. Tliis, how'ever, is 
a prophecy which is by no means likely to be 
realist at an early date. At present the 
only successful type of electrically .propelled 
lioat is the electric launch, which carries a 
battery of accumulators. Tliese must be 
charged at frequent intervals, and, therefore, 
the launch can never travel far from a charghig 
station, though, of course, such station may be 
on Ixiord shin. Hitherto electric launches have 
been used only on rivers and other inland waters. 

The prosjiect of propelling vessels by means 
of gas.engincM is much brighter, and already a 
numlier of launches have lx»en fitted w*ith 
suction gas- producers and gas-engines of several 
hundred horse-pow’er. The system, so far as it 
relat^^ to marine propulsion, is still in the early 
sta]^ of development, but at no \^ry distant 
period w'e shall probably see large veesels 
equipped w'ith gas producers and gas-engines and 
making long voyages. Launches fitted with 
|ictrol-engines are becoming by no means rare, 
and there is an undoubted Held for this type of 
conveyance. On the Volga a 1,000-ton ‘l^rge 
has been equipped with Diesel oil-engines, 
driving dynamos which supply electric power to 
motors coupled to screw propellers. Tnis com- 
bination is said to be very successful. There 
are many advantages in having the propeller 
driven by an elw'tric motor coupled direct. 

Costa of Water Transit. The cost ot 
(onveyance by water depends upon so many 
and various conditions that it is exceedingly 
difficult to arrive at reliable general eetimates. 

We have, however, made some investigarions 
into the cost of travelling by steamboat for long 
and short distances, wiA the folloirin|[ results. 
Sea journeys may conveniently be divided into 
two classes — short journeys, such as those 
betw'een this country and Ireland, or the western 
countries of the Continent ; and long journeys, 
such as crossing the Atlantic, or travelling to 
India and Australia. 

In the case of the former, allowing for firstoloss 
accommodation, the cost varies ^tween 0'4d. 
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and ri7d. per Mtatute mile, averaging aliout Jd. 
per mile per paf^aenger, at apeedft al»o varying 
over wide limits. 12 to 26 miles an hour. The 
longest journeys arc the cheapest. 

In the case of long ocean voyages, allowing 
for good accommodation, but not the best (for 
which fabulous prices may be paid), the cost 
varies from about 0*58<L to 0*92d., averaging 
again fd. per mile. This is exclusive of focni and 
attendance in each case. The spt*ed depends 
upon the route and the line of steamships, and 
varies from 15 to 27 miles j>er hour. Hen*, again, 
the longest journeys are the cheapest. 

As regards the cost of transport of g(M>ds by 
sea, a complicated system of classitication is 
€‘mployed, and the rates vary widely on different 
roiit<*s. Hence, it is impossible in the spact* iit 
command to convey any useful idea of the cost 
of freight by water. 

Air Transit. Hitherto we have oonsiderfd 
only means of transit over the surface of land 
and sea. Tliere n*main8 to be discussed the 
possibility of transit through the sulmtnnce of 
air and water without contact with other 
media — transit through the earth in this senm* 
being obviously impossible. This class of 
means of locomotion differs very markiKlly 
frf)m those previously d<*nlt with. \Vh<‘n 
travelling on the land surface, niotion is derived 
from the reaction U^tw'een the solid earth and 
the vehicle due to the exercise of force lad ween 
tluw iKKlies. or from the force of the wind 
licting on sails (the latter mode Uung employe<l 
only in rare cases). When travelling on the sea. 
motion is again d«Tiv<*fl from reaction lad ween 
the sea-w’ater and the vesstd. the sea acting 
()artly after the fashion of a solid body by virtue 
of its inertia, or from the force of tUv wind, or 
fmm the motion of the w'ater itself. In the 
remaining case the vehicle is wholly imiiierHc*d 
in the medium which l>oth HiipfK)rtH it and 
provides the necessary reaction without which 
locomotion is imixissible, and the problems to 
Ik* solved are correspondingly changed 

Factors in the Air Transit Problem. 

In the case of transit through the air, four 
factors have to be considen*d : flotation, pro- 
pulsion, direction, and balance. ITie first of 
these is almost invariably obtain<*d by means of 
a balloon tilled with a gas of leas demsity than 
that of the atmosphere, such as hydrogen or 
coal -gas. Hot air has been employed for this 
purpose, but is never used nowadays. Flota- 
tion alone is easily secured, and equilibration is 
readily attained by simply suspending the whole 
of the weight to be earned in a car of small 
dimensions beneath a balloon of spherical 
shape. With this arrangement ascents can be 
mBoe to a height of several miles with a con- 
sidmble degree of safety ; but the balloon, 
with its loa^ is entirely at the mercy of the 
air correnta, and the aeronaut can do no more 
than selecit to some extent, a particular current 
by varying the buoyancy of the balloon, and 
thus rising or faffing. In practice it may be 
taken that the direction and speed of travel are 
beyond the control of the aeronaut. In spite of 


these limitations, remarkable voyages have been 
aiM'omplislied in balloons. 

Accomplishments in Air Transit. 

The fastest journey recorded up to the year 1784 
was performed in* a balloon, a disUn^ of 150 
miles being covered at a speed occasionally 
exceeding 24 miles per hour. Tlie English 
I'hunnel was crossed in the following year, and 
a speed of nearly 80 miles an hour was attained 
in the same year, over a distance of 46 miUw. 
In 1802, 60 milt's was cover<*d in 45 uunutt*H, t»r 
at the rate of 80 miles an hour, and in 1804, u 
(listantH* of 800 milt's was traverstnl in 20 hours. 
Numerous other examples could Ik* given ; bul 
the only im)K)rtant instance of the use* of Imllootis 
as a means of transit is found in the siege ot 
Paris, during which 64 balloons wen* st*nt out 
of the city ; of these* 57 sueceetlt'd in escaping 
and delivering their despatches, llu'se ImlltHms 
carried out 155 pc*rsons, nine tons of tles|>atchtv, 
and 5.0tl0.(KK) letters. Nevertheless, it was 
ftmmi imjM>sslbK' to enter the city from witlioiii 
l»y means of balloons. 

Dirigible Balloone. Ft>r h tmlrccli uf 
years men have tried to tind some means of 
travelling in tbe air, but it is only during nn^ent 
years that tin* advance of knowledge, more 
«*s|H»eiallv hi the manufacture of light moUnx. 
lias rendered a sobilion practical. TIutc arc 
three main lines of cx]H*riments ; (1) Halloons ; 
1 2) at^roplanes ; and (3) what may Im* culled 
■' Happing machines.” 

'rin* variatums in balloons driven by power 
have been bul slight, consisting cbielly in varying 
the motive j>ow’er, the arrang(*mt*nt of the /ans, 
and the shafx* of Iho balloon. The first practical 
Hying machine was built by Henri (iiffard in 
18.52. It was 140 ft. long and 4<t ft. in diameter, 
driven by an engine and lioijer developing hIkmh 
: i horse jM)WW and weighing 330 lb. 

'Flienr have I>e<*n many other att<*mptH since to 
solve the problem with dirigible balloons, the 
most sucet'HHfiil lieing that of Tissandier Brothers 
in IKKl, and that of Majors Henard and Krebbs 
in 1884. The latter used a primary electric 
battery giving alx>ut 5-hors<* |K)wcr, and weighing 
with Ine motor 1,140 lb. 

ExperimeDta with Dirigible Balloona. 

Far more work in this direction has bwm dtmr 
abroad than in England. The only att4*ropts 
that arc worth mentioning in England have l>eoii 
one by Mr. A. (laudron, in 1898, with a balloon 
60 ft. long and a SJ -horse power petrol motor ; 
one in 1901, w'htm Mr. Stanley Spencer passed 
over London, and one in August, 1905, when 
Dr. Barton and Mr. F. L Rawson went from 
the Alexandra Palace to Wo<xlford. Dr. Barton 
had been experimenting for many years, and tbe 
special feature in bis airship was the use of 
aeroplanes between the balloon and the motive 
power. This is almost the only real novelty 
that there has been for many years. Two motors 
were used, giving nominally 50'hor«e power 
each, the total weight of the two motors being 
just over 500 lb. complete with carburetter, fly- 
wheel, etc., showing the great advance that there 
has been of late years in tbe design of light 
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motom. Since ibis necent still farther advanoes 
hive been made, and the weight has been 
reduced from 10 to about 6 lb. per brake horse- 
power. 

The two most successful expenmenters of late 
▼oani have been M. Santos- Dumont, and M. 
Lebaudy. The former succc*eded, in 1901, in 
circumnavigating the Eiffel Tower in Paris and 
winning the prize offered by M. Dcutsch to the 
first to perform that feat. The experiments of 
M. Lebaudy have culminated in his airship being 
taken over by the French Government. It is a 
great pity that the Kngludi Gevemment are not 
moving more in this direction. 

Aeroplane*. With regard to the second 
system, that of aeroplanes, which, when driven 
by propellers, rise in air by the virtue of the 
pressure of the air on the under side of large 
plane surfaces something after the manner of a 
Lite, up to the present there han been but little 
success. The two most successful experimenters 
with aeroplanes in the form of gliding machines 
have been Herr Lilltentaal and Mr. Pilcher. Both 
lost their lives while expe^rimenting, though in 
neither case wen* they using motive pc»wer. In 
the first the aeroplane was allowed to glide 
through the air, Herr Lillientaal starting at the 
top of a hilt, and in the second case* the ma^'-hine 
was being pullc^i along by a horse. There is not 
much doubt . however, that the first real successful 
fiytng machine will make use of some form of 
aeroplane. (lk)nsidcrable success has been ret*ently 
obtained by the Brothers Wright in America by 
this form of machine, and exper iments have Wn 
made recently with a full-size<l machine in 
England by Dr. Barton and Mr. F. L. Rawson, 
and also in France. There is no diffieulty at the 
present time in rising from the ground and main- 
taining a I’onsiderablc sikhhI even against a 
moderate wind, the difticuUies lieing in balancing 
and in coming safely to the ground at the end of 
the flight. 

Flapping Machines, With regard to 
the thinl method, that of flapping machines, no 
success worth 8|>eaking of has been obtained, 
although Herr Kress has rompletod models 
which rise from the ground, and T)r. Hutchesson. 
of Cambridge, has also succeeded in rising. 

Very good results have been obtaiiuxi in some 
trials, which have been kept «»cret, where a 
speed of about 10 miles an hour and a lift of 
200 lb, per horse-pow*er were obtained, without 
the use of any balloon or aeroplane. The principal 
advantage, however, of this living machine was 
that it could rise or fall in t\te air practically 
without forward movemenU and augment or 
reduce the speed w*hen once in the air, this making 
it very easy to start or come to the ground again. 

There is not much doubt that we are on the 
eve of a great advance in airships, as all the 
main difficulties have now been solved, and it is 
only a question of working out the minor 
details. 


SitbfSkarlaa Nawigatioa* Turning now 
to submarine navigation, this is in essence a 
very similar problem to that of aeronautics, 
the vsesel being wholly immersed in the medium 
which both sustains it and provides the reaction 
npon which its forward progress depends. 
Ine d‘ffi 3ulties, however, are in this case much 
less than in aerial navigation, owing to the 
greater density of the water, which provides 
abundance of support for the vessel. Tne essen- 
tia] difference in this respect is that the sub- 
marine boat has to be forcibly iramcTsed. 
while the passengers must be absolutely 
shielded from the supporting medium. The 
first practical submarine w^as built in 1770, but 
little progress was made until Xordcnfelt took 
up the matter in 1885. His lioats, however, 
were a failure when submerged, owing to their 
instability, though they travelled well enough 
at the surface. France followed uith the Gyin- 
note, in 1888, and achieved considerable success. 
The Gymnotc was propelled by electricity 
at the rate of six knots when submerged, and 
displaced ,*10 tons. The (Jiistave ZWe was built 
in 1893, displacing 220 tons. This vessel was 
driven with electric motors of 720-horse power 
at a s(xmh 1 of 9 knots when submerged, f^ter 
designs were of the “ submersible type, which 
was prf>pelled by steam on the surface, and by 
electricity when submerged, with a range of 
25 niilcK at 8 knots, 72 miles at 5 knots. The 
displacement was 200 tons when submerged. 
British submarines art» built on the American 
Holland model ; the first, in 1901, dis- 
placed 120 tons wlicn submerged, and w’a.n 
propelled by 10(.»* horse pi^wcr gasoline motors 
on the surface at 8 knots, by 70-hor8e power 
electric motors when submergenJ at 7 knots, 
for four hours at a time. The batteries could 
Iw recharged by means of the gasoline motor 
Like most modem submarines, these wert‘ 
submerged by inclining the horizontal rudders 
wdiile going ^ead. The latest lK>at. of which 
particulars are not vet published, is considerably 
smaller than those nitherto built. It is entirely 
electrically driven and, so far. has been very 
successful. 

The Future of the Submarine. In 

spite of the great progress that has been made 
during the last few years, the .submarine boat 
remains a dangerous vessel in w'hich to travel, 
and can be used only for purposes of warfare, 
in which pursuit risks must he faced. There is 
no prospect that in the near future submarine 
navigation will become a practical means of 
transit for general use. Although the effects of 
w ind and waves are neutralised at a depth of a 
few fathoms, other dangers and difficulties of 
even greater mamitnde are encountered, not 
the least of whicn is that of steering a true 
courae in the impenetrable darkness which reigns 
beneath the sunace, and the necessity of main* 
taining a respirable atmosphere' in the v e ss e l. 
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ALGEBRAIC DIVISION 

Dhriston of a Compoimd Expression by a Monomial. 
Division a Compound Expression. Examples 
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HATHEHATICS 


G«tutluu«l itttut !■«•« Slftl 


By HERBERT J. ALLPORT, M.A 


DIVISION OF A COMPOUND 
EXPRESSION BY A MONOMIAL 

40. From the renult of Art. 26 it follows, 

since division is the inverse of multiplication, 
that to lit ride a annfuonid erpreMom by a mmo- 
nnat r<v hike the! Mtm of the tj^uotientA )onn(‘d by 
diridiity th' tenioi ot the romfentnd rjc- 

yrvwitiH by the monomod. 

Example 1. Divide tu:* - -f 4x^ l»y - 2r. 

Here, we divide (i.) Ox* )»>• - ‘Jr, (ii.) - Jr’ by 
- ‘ir, and (iii.) 4ir- by ~ ‘J.r. 

Hence, the required result is 

-.V-t .las. 

Example 2. Divide lor*;/’ - ^ by 

Hie quotient ~ hx^y* - in/ -H jr -1 

DIVISION BY A COMPOUND 
EXPRESSION 

41. The method will be best undersbMKl by 
considering an example. Suppose we have to 
divide 

r‘by x-2. 

We must first ariange b<ith dividend and divisor 
either according t<« descending or according to 
ascending i>owei*s of some letter contained in 
each. In our present example the only letter 
is X. 

On thus reananging the Ujnns we obtain 
x^ - ox* 4- lOr ~ 8 to be divided by x - 2. 
x-2)x2-5x 2 4 10x-8(x2-ar-^ 4 .4 iia. 

x*-2x- • 

-3x*V lOx-8 
6 x 

4x-8 

4x^8 

Now, it is clear that the term of the highest 
degree, x*, of the dividend must be the product 
of the terms of the highest degree in the 
quotient and the divisor. Therefore, the term 
j{ highest degree of the quotient is found 
by dividing x* of the dividend by x of the 
di\*isor ; tli^ is, the first term of the quotient 
is X*. Now multiply the tchole divisor, x-'2, 
bv this X*, and subtract the nroduct from the 
dividend. This gives us-3x*4* lObc-S for the 
remainder. 

Evidently this remainder must be equal to 
the product of the diviscMr and the terms of the 
quotient, which have still to be found. Hence, 
in the same way as befme, we see that the 
second term of the quotient is found by ^vid> 
ii^ ^ 21(31 qI remainder by x of the divisor ; 


that is, the second term of the ipioticnt ih-IU-. 
Multiply the whole ili visor, x - *J, by tliih-ib', 
and Hubtnict the prtHluct fi-tuu - lir- j l(Kr-8. 
TIuh gives 4x — 8 for our stHMitid remaiiidor. 
ThtMi, exactly as U^fore, we see that the third 
term of the quotient is (tbtainod hy dividing 4x 
of the Ht‘<*ond reiiiaitidi'r hy x of the divisor ; 
that is, the third term of the quotient is 4. 
Multiply the wlu»lc divisor, x - 2. by 4, and 
Kiibtraci from 4x - 8. Tliere is now no 
remainder. 

We have thus subtracted .r* times the divisor, 
-.’lx times the divisiu', and 4 times the divimir ; 
that is, in all, we have subtraeted i 4 

times the divisor and banid that there is im 
reiiiainder. U follows, therefore, that the 
dividend is iqual tox- - .V i 4 times the divisor. 
Thus \ 4 is the inquired ((uoticut. 

42. We see, then, that the process is as 
follows : 

1. Arrange the divisor and the dividend in 
usceiiding or in descemling {siwers of 
some eomiuon letter, 


2. Divide the first U'riii of the dividend hy 

the first term of the divisoi', to obtain 
the first tc*nn of the qu(»tient. 

3. Multiply tin? H'hole diviMU- by the tii-st 

term of the quotient and subtract the 
jansluct from the dividend. 

4. Treat the ruinaimlcr as a m!w dividend, 

and refH^at the prex^ess uutil tlic highest 
term of the remainder is of a lower 
degree than the higliest term of the 
divisor. 

We shall now work a few other exatnploe. 
Example 1 . Divide 4x* - fir' - I9x* -r 53x - 30 
by X* - 3x 2. 

x*-.3x*f 2)4x<- 8r*-ll)x-'4- 53x--30 (4x*^ 4x 
4x* ~ 12x^ 8x* - J.» 

4x^*-27x*-t- 53x 
4x^~ 12x^4. Hx 
~15x*V 45x-30 
- l.’ix* -4- 45x - 


Notice that it is not necessary to ** bring 
down*’ every term of the dividend after eacn 
subtraction. In the above example, for in- 
stance, the 30 is not required till we reach the 
second remainder. 

Some examples require greater care in arrang- 
ing the terms for each subtraction. 

Example 2. Divide a* 4* 4 - c* - 3abc by 

a 4- 6 4- c. 

Arrange the dividend in powers of a. Treat 
b as next in importance to a. 


mi 


MATHBMATIM 


// -f- 6 4 rVi* - 2kthf. -f 4- uc -4- ^ J »«. 

4* 4* ah 

S M -^ ~ah ^ 'Mhc 

.. «. ab^ - ath' 

- riV 4- ab- - 2<ifer 

- f#-i* - #ilr — «r* 

- aht' 4- «♦** 

ub^ i 4 hh. 


- uIm" 


Z ii^r 
- /A 


- /at* 

-4- ^ 4- r’ 
■i‘ ftr ' 4- <•'* 


Till* H^HAVe (liviMinn kIiowh uh that 

•r' t 6''* 4' - '^fibr (a« i h ^ <•) (ri- • A* t (•* 

- fa* - r« - ##f/). 

ThiM iVMuU in very iiii|x»i'tAiii, and aliould !»«• 
reiiieiidiered. 

Kxaiii|de 8. Divi<le /# ■ i n^h ♦ f ai- 

i fr* f>y fr‘- a i />. 


8. - a^-r^ 4 {2ub - e) ar* -! 
{ar^br) x-^bc. 

9. j!* - - 4a:^r -J- 3iry 

tV + 2ay^ V 2/. 

10. 4- Ir* 4- r‘ J^fi6r. 

11. (1-T)(l4 r){l 4 X ) 

jr) 

- \-^x*. 

12. 4 ir ^ xv) (x- -r - xy 
(x*~xy 4- y*) 

^ !(•«•* y*)'^ - ^ y* - 

xhf) 

•= (x* ^ |d f xy ) (ar^ 4- - 

x'y) 


X 4 x’y* * y . 

18. \{b 1 r 4- n) (b 4. r ~ fi)\ \{a - f> - r 
(n + ^-r)| 

- 1 ( f ^ - «* ( ! fi* - ( fi - r )* ; . A rt . 84. 

=x (h‘ 4 f'~ ^ 'jitr - rt^) (a- -- //- - r- 4 2f>r) 
Art. 82. 


rr-a 4 few * 4 nVi i fr 7 >- -//' 4 <#*' • /a*(»I* \ nh * />- 

»r' - fi ‘ I rt'f> 

I tt'b^ i ti'* — a‘b j />' 

<i*h - ii'^b i tih' 

n 'b' 4- - «d>* • f# ’ 

d '/r dfr 4 b 

*i’. 

Here the quotient i« a'^ 4 ah { b\ and there 
ia a reiiiHinder a '. 


EXAMPLES 6 

hivide 

1. - lilti 'Av hy . 

2. I2x</V*. ' )»y - -V'.". 

8. - Wwh' hy - iuihc. 

4. 4x*j/'r'' hy 4rV. 

5. 27x^ -:Mix'’4 IHa-' In - J»x. 

0 . 4x^1/: 4 tlry^'z - Hx;/;'^ hy 2^ //;. 

7. Jo'^ — \<ih 4 Jho* l>y — !<#. 

8. x^-:ix-4 hy x-4. 

9. <ix'^-lttx 4- 10 hy 2x-o. 

10. 2n- - « - 4<r ‘'' 4 l-.'tr'-nMn k t- I 4 a-, 

11. J-x'* hy 1-X-. 

12. x*-fiM)vx4 «. 

18. n» ~ A ‘ - * 1 * ‘ 3«fa' hy u ~ A - » . 

14. .1^ - 1/* 4- xz^ ifz h\ X 4 V * ’• 

15. (fi-i)*4 6 ^ by 04 b^i. 


Answers to Alfebrs 

Examples 5 
1. JVr\v - iU-y- 4 - 0x*y ’. 

8. - 4xy 4* 4i:y^ - 4xv. 

8. - bti^xyh 4- iHirhhrhiz - 

4. X* + g\ 

5. x*-y 

6. x<-fiV4 2<i 'x-«^ 

7. »^-x*-2x»+ 5*-3. 


— ( 2 />r 4 h- 4 - f- - a-) (*i/w* - A ' 4 r- — o- 

Art. 19. 

_ 4AV-'-(A*4 r* -/<*)'. -\rl. 84. 

2A-’< - 4 2r-d 4 2/» -7/‘ - * - A< ~ A li . 81. 

14. (X- |/)- 4 (»/-:)- -* (:-^x)- 

.)•'* »- »r' - 2x»/ I t/- “ -h /2 4- 2 ‘-< -4 J- 

2 ;.r 

2 (x- • jr 4 2 - ifz - 2 x - .ry ). 

15. (X I 2) (X 4 3) {X 4 4) (.r 4 5) 

Since 2 4 o l\ 4 4, we multiply {*■ 
l^ether the tirst and fourth fiR-hu’K niu 
then the aecond and third, thua ohtviinin* 
(x‘4 7x4 ltt)(x‘'4 7x i 12) 

- (X* t 7x)‘' ‘ 22 (X' - 7x) 4 12tt 

x‘ i 14.r“ ‘ 4{tx* 22x ' 4 |,"»4.r f 120 
. 1 * * 14x‘ 4 71x’-’-a ir»4x I 120. 

16. .»-//*>• - x*//y> 4 pA/*x- - /Ay-y*' 4 

- 4 q-x‘tf‘ - /y'x^ - 0. 

17. Ox- - 81 '4 2x- - Hr 4 8 - 4x^ - 4x 4 H 

-Ox^ 4 12x-ti^^ x^ 4 1. 

18. X- 4 thr 4 Hc-- 24 i /2 4 82 x-<>xy. 

19. 0o<- 12d‘4 ;UAe*'-20d 4 25. 

20 . <»• 4 h' 4. f- 4. d-' i- 2 oA - 2 or - 2 <id - 2 A 

- 2faf 4 2r(/, 

21. (o 4 b)' {a - A)- (fl‘ - A-)- = - 2a-< 

4 A*. 

22. 27x‘ - 27x-r/ ^ Ox.r - tr*. 

28. l-12o^48o2.ji4<,\ 

24. (x 4 if 4 - cp =. x‘ ^ ;ir* (V -r s) -** Jir (»/ 4 z. 

4 ( 1 /-^ 2 )‘ r» 4 - ir’t/ 4 3x^ 4 3x.i^ 
1 - iirifz 4 ;ii* 2 - 4 4 2 ^ 4 3y-z 4 3ys- 

25. (x-y-z)* ia ohtaineil by changing tit 

signs of y and : in the last exainph'. 

Thus, 

x** - 3x-y - 3 x*^ 2 ilry- t tixyz - 3x2- - y - r 

- 3y-2 - 3y2 - . 

Note. Examples 18. Nos. 4 and 5 (}Migc 1442 
should read as follow : 

450533 and V 1B399744. 
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ARCHITECTURAL DESIGN 

Vertical and Horizontal Lanes. Symmetry and Balance. 
Cunres. Moulding^ and Ornamentation. Examples 


Group a 

ART 

15 

I Aayt'aim'Tt'ttK 
oumUmimhI fM*tU 

|M<» 


By GASPARD TOURNIER 


*^HE novice is constantly find- 
* ing he is hampered in hi« 
conception for an elevation 
through imperative features on 
the plans which frustrate it. and 
he is tempted to sacritice these 
for the sake of what he thinks 
will produce a finer effect. This 
he should never do, for no eleva- 
tion which maims a good plan 
is ever a success. H(‘ should let 
the plan tell its oum story lioldly 
in the elevations. Tliat way 
alone leads to legitimate origin- 
ality. Fig. 22 is a fine design 
for a Technical Sch(M>l at Trow - 
bridge, by Messrs. Wimp<*ris A* 
East, Ordinary orthodoxy 
calh^ for the si(je wings to go 
up tt) the main cornice with sonic 
form of terminal emphasis, but 
there was no need for it in the 
plan, HO the architects frankly 
omitted it. and the result is 



20 IMl’ERFECT HALANC’K 



21. A OOTHIC ABCADB 


st riking and bapfiy . Among our 
foremost artistic architects who 
are loyal to plan and let their 
areliitecturt^ grow from it is J. J. 
Stevenson. Fig. 25 shows an 
example of a house* designed hy 
him at Prince s (»ate. He has 
l)cs*n iM*eiiH«<d of Is'ing an 
extremist in rationalism —in- 
stanced in the ex|H>Kijn* of nak<*d 
gas pi|M‘H on the fiu;e of inU»rior 
walls— hut al/ his work is full of 
good cHsencM* which the student 
will do well U» analyse carefully. 

Vertical end Horizonte I 
Linee. ’^Die relation of verlii’al 
to horixoiital lines is an imfsir 
tant matter Ui which ls*ginners 
always fail ti) give enough atten- 
tion. When a d(*sign ncsnls b> 
have its height emphitsisi*d, 
vertical lin(*s should predominate 
over horiz^mtal on<s«, and the 
reverscf should occur when a low, 
hroad result is wanted. Hut in 
the first instaoce. the horirsmtal 
Un(*s sliould not lie too oft4>n 
broken in their eoatinuity. 

The London Lew Courts (23] 
is an example of this. Breaks, 
such as A, B. and C, are over* 
done, and tend to disjoint the 
building into too many unaoso* 

2m 



»lopaiig or batteyod walk also help sympa- 
thetiowy towards the object attained. 

Srinm«tr7 Versus Bslsnce. Sym- 
metry is a correspondence of parts on each 
side of a centre. Without aue attentimi 
to this, a balance of parts is neceasary* or 
the result will be lumpy and unhomoge* 
neoits. Fig. 20 is an example of 
balance. Fig. 27 shows the same theme 
lictter balanced. It is exct?edingly difficult 
to define in words the matter here involved. 
Balance does not involve a arrangement 
of part.s, as of chessmen on a board, but a 
pleasing relationship betwwn them. This 
nappens when a kind of drift and counter 
drift of the linos have been played against 
each other, and in this way the members of 
the design compensate each other for their 
irregular shapist. A drift of line, curved or 
straight |28]. running in one direction. 
KUggfHits a want, at the end, of Ijeing met by 
a counter drift of lines across the path, 
leading in this way to the formation of 


22. OKSION rOR A TKCltNICAL 8('ll<»OL 
Wluilu-Hw A FUiKt, An’h.tw’U. A llm* rvuiiiiiU* nf s goot) 
)iUii ti'Uiiitf as <mn sior) 



ciated divisions. Theent iiv 
stopping of the horizontal 
conttnuaiion of one storey, 
as at DI). is often permissi- 
ble i t give height to what 
adjoins ; and so are breaks 
such as F (21]. It d(H*s 
not follow that even impor- 
tant horizontal memlK»r8, 
sueh iw d«s'poomi(M's. should 
not Ih^ hrt)kcn through 
when environment lutks it. 
as in 24, but moderation 
is ealbni for in all th(we 
cases. 

Hnrmonloun Sur« 
roundings. A building 
should he in harmony w ith 
its surroundings. Often a 
good design fails to look 
well when erected by reason 
of its linos jarring witli 
those of its environment. 
For instance, a village 
church in a vallc\\ or on 
a plain with a background 
of nills, should not have an 
orthodox spire darting up. 
Fig. 24 is a good example 
of a church designed in 
harmony with the hills 
around it ; and the slightly 
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28. TRl LAW OOmTB, gnUKB 
OonvlsUoii tietwees rentlesi smt horteantsl IUmm 




24 . HOl^SK AT PRINrE S UATK 26 . HOrSK AT FKINC R's (lATK 

Aft cxamplr where piotiireit<|ue reniiit JiiMtitlM the tireakitt*; A t fiiinilintf the prltteiple that pUti Htiuiihl iiitlui iice 

InU* main lioniire l>y vertical meinhera elrvalioii 
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maitMCfl in 
rhythmic bal- 
ance. Manyde* 

HniiionM have 
Imh'D given. 

Wo Huggoat Jfel/' • 

thi» aimilo, by 

which we have ajSjrlSIflll 

often found a . piBM 

Htudent derive* 
an .•nlighUfl- 

mg hint when |,| , « 

Other explana- " ^ 
tiona have been < ^ 

miHunderat^od 4*' f " 

byhim;butit . J 1 »IBW|IaI 

ia ))erHonal ^ 

deaigning that - 

he can la*Ht 
get at th,* i_ 

riglit graap of i. • 

thia matter. 27 | 

Beginm'ra are 

apt to confuae quaintni^HH and dignity in one 
deaign, but they aliould not bt) confoundt*d. 
Fig. 29 IN (jiiuint, 8 (page 2121»1 
ia dignitieu. The one ia aim ply . 

a HTual) church of inexiwnaivc ^ J 
conatniction, the other a large — ^ ^ 

building of noble pro]K)rtionH : . 

but thcHc attributoH are n(»t /s. x, y 
thoae involved. QuaintncHa in ^ / 

large buildinga (ran U? given L 

imprcHHivi* importance, hm in 28. thk i’Iunci 
many caaea of Klemiah Umn DiaTiNoristiEi) 
halla, etc., and dignity can Ik* 
alao prt^aent, p<*rha|>a, by tin* addition of u liank 
front of very narrow width. 'Phe two attribut^’a 
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27. BALANCE 


jy -x; ^ 

""V/; ^ 

18. THE I’lUNC ifLK OK BALANC5K AS 

inaTiNorisHEi) from .mvmmetry 


~ ^ I to which we 

refer are in- 
congruouB, and 
^ . / ^ „ ahould not lx* 

, ''T y jumbled to- 

" k i gether. 

I The Sup. 
porting of 

below it 

(■■■■■ m ‘ 

R - ' * aatiahea the 

t ' eye as being 

• adequate 

• for i ts support, 

~ r neither more* 

. nor less. Tliia 

-• • V- . * - large buildii^a 

ia often vio- 
lated. Study 

it tirai in minor it><‘ma, sueh as in a {H*dcHial, and 
that which ia on it. Statues frequently fail in 
thia, the* base outraging the 

eye through its excess. 

^ In Fig. 88, the right ratio ia 
■■ J v(*ry nearly satisfied. Pedestals 

supporting standards for gas or 
electric light rej)catedly show- 
' I f tbia want — standards starting 

_-J " itb exc(*8Kively massive bulk, 

5 OK BALANC 5 K AS Httciuiating to such an ethere- 
IIOM .a VMM ETRY wcightlcsH thing as a fiame 

or incandescent glow-sixit. 
'Hierc* should In* more gradation of roembers 
from the {H*di*Htal to the light. The medium 
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toii'lcn'‘y for all vertical linos to appear to fall out wards. But, 
if this is 80 , the eye would long sinoe have called fur all vertical 
lines to all buildings to conform to the rule, and tluH has not 
happened. The feeling seomB more to he the outcome of 
special cases where the subject designiHi retpiires its stability to 
-unusually emphasised. 

Playfulneas In Curvea. A }>oet has said : “Curved is 
the line of beauty.” Then' is a tendency in modern Classic 
Renaissance to take this very much to heart— more so than 
many critics approve of. But, when kept within bounds, as a 
contrast to straight lines, playfulness in curves charms ('xceed- 
ingly. The sill to the w indow in 30, taken from Mr. K. h. Lutyen's 
masterly design for “Country Life” othces in Covent Carden, 
is very happy. The impulse lias also led to an iiicnMise of 
curved lines by giving them to memlK*rs horizontal in nliuie 1 31]. 

To avoid intern f>erance in curves, the student sliould analyse 
“Spanish Renaissanee and the Flanib4)yant PcTical,” when' it 
is carried to exet^ss. 'flu' Iw^ginner t'asily iH'na'ivcs the crime 
of such atrocities as a wallpnjH'r designed to imitate grained 
oak, or a cement surface scTatcluHl with lines to rcprc*scnt 
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30. W’INI>OW'8 or “COUNTBY LIFE 
OFFICES, COVBNT UARDEN 
K. L Lntyen, An-liiUrt:t. A tine exaiupU- 
of Justified “ j)Ui}fuhteM " In curve<t lines 

need not necessarily be a figure, 
but metal or other branchings 
upw^ard, conceived in a similar 
spirit. This principle is akin to, 
but not the same as, the feeling 
which has led the shafts of columns, 
in classic architecture, to be tapered 
upwards [see the ilve Orders of 
Architecture], or the sloping of 
the design for the grave in 34. 
This is called entasis. Some hold 
that the satisfaction it gives to 
the eye is due to an optical 
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31. A BANK EUSVATI03C 
By OMisml Tcmmitf. Sbowlog tiu) use uf carviNl llneit 







the joints of stoneft; bat» 
apart from actual shams, 
no materials should be 
called on to be manipu- 
lated in a way which, 
though physically quite 
possible, is not appro- 
priate in their position. 
For good style, no feature 
should Ik» forced into 
inappropriate positions 
or shape's. 

The Functions of 
Mouldings. Students 
are apt to start with 
wrong ideas of the 
purpose of a moulding. 
They too exclusively 
eon.*ider how it looks 
w hen drawn on pafwr in 
eronti section at a right 
82. ooTiiie M<»iTU)iNOH angle to the moulding. 
A Htyif fpitii On the ultimate build- 

ing this A<u!tion is never 
seen (*xcept on tieeasiom wht*n the moulding 
ahuts direct against a flat surface at the end. 
and at right angles to the moulding. Regard 





88. CaXION MONtJMlKT, EMBAHKMXNT OAR]>Bir8» 


tOKDOK. K. W. Goodwill, aiohlioct 



must he given to how the moulding will look at 
the mitre when it turns at an angle. Then the 
section seen along the edge of the mitre has 
the same perpen^cular proportions, but the 
horizontal proportions have widened out. The 
primary purpose of a moulding is to obtain 
shaded lines on the building of varied width 
and degrees of depth — some hard, some 
strong, got by angles more or less undercut in 
section, and some soft or blended, got by curves 
in Hcidion. Then, as regards the style or feeling 
put into the line of the section's profile, each 
historic style of arehiteerture has its own type; 
hut, for the practical purposes of modern 
ditsigning, these* group into two types — the 
^ ( 'lassie and the 

" CfOthic. Typi- 

cal classic 
mouldings are 
Hc^en in the 
Five Orders of 
A rc h i t e c - 



turc, 

Gothic 

ones 

in 82. 

These 

IW'O 

methods of 


lines mix in 
the Eliza- 
bethan style 
of architec- 
ture, which 
was the basis 
of our English 
R e n a i 8 - 
Hanci\ The 
fore - naiiMMi 
purpose of 
mouldings is 
the first con- 
sideration; 
the right idea of their form comes with the 
growth of the student s artistic sense of fitness 
in all things. 


84. DESIGN FOR A GRAVE 


Ornamentations. Ornamentation should 
afford a contrast to plain parts, and be some- 
thing more than mere ornament. 

Space for light to windows and egress to doors 
must not be sacrificed for artistic eiOfects 
obtained unreasonably at the expense of these 
requisites, as is often the case. 

The physiognomv of a building should tell 
its purpose. A church should look like a 
church, not like a theatre. The use for which 
a building is to be erected should be the keynote 
of the architectural melody it pla^. 

These are the main points woere we have 
found students goii^ wrong in architectural 
designing, throu^ disregard or misconceptions 
of their meaning. In no case should the designer 
he satisfied with his work until it can stand 
the ordeal of being submitted to the fore-named 
considerations and satisfyii^ them without 
any apparent effort or atiain. He must not 
think any of them trifles which may be violated 
for the sake of udiat he may oonsider a 
brillianUy good point 

ArtMectun etmduded 
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FIRST PROCESSES IN SPINNING I TEXTILES 

Shil>biiii: and Rowing. The Bobbin and Flyer. Slabbing:, Inter- 16 

mediate, and Roving: Frames. Wool Spinning:. Gilling: Machines tvwtu.md (r«iu 


By W. S. MURPHY 


Bobbin nnd Flyer. Everv textile worker 
Hhould be acquainted with the principle of 
the bobbin and flyer [ 79 ]. At one fioint and 
another, in all branches of our industry, it comes 
into play. The original of this fine contrivance 
was part of the Saxony wheel, a picture of which 
has been given. Upon the head of the spinning- 
wheel, supported by two wooden pins, sits a 
horizontal spindle, liolding a bobbin. On the 
head of the spindle a fork is fixed, tlu^ legs jiro- 
jet'ting parallel with l>obbin and 
spindle. This fork is the flyer, 
hollow at the head, and the legs 
set w'ith little luK)k8. From the 
big fly-whiH*l l»elow, two bands 
come up, one passing round the 
wharf of the spindle, and i»nc 
{lassing round the smaller wharf 
that controls the bobbin. It needs 
but a little knowledge of mechanics 
to enable one to understand that 
if two driving bands of the same 
spt’ed are put round w'harvcs of 
mffertmt sizes, the speed of the 
smaller must be greater than the 79, bobbin 
speed of the larger. Converstdy, 
tnc larger can travel an equal distance at a 
slower rate of sjH*ed. The spinner's thread is 
{lassed through the head of the flyer, in through 
one of the hooks on its leg, and round the bobbin. 
When the wiietd is set agoing, the bobbin, by its 
greater speed, drags at the thread, while the 
flyer, whirling round, holds and draws out the 
thread, giving it a twist. 

The rude contrivance of some unknow'n spinner 
ha« been largely developed in the hands of the 
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grt'at mechanics who have made the Uxtile 
factory what it is ; but the principle remains, 
and w'c shall see it on every variety of spinning 
frame. 

Cotton. Uotton manufacturt', as we have 
ol>served, is very delinite. One operation follows 
another in rapiil sequi'iice. I’he slivers art' taken 
from the drawing frames, and the cans ore set 
Uhind the slubbt'rs [ 81 ], As a rule, the slivers an^ 
doubled htTc once again, two slivers being fed to 
each st*t of rollers on the stubbing 
frame. When the doubled sliver 
has (lassed through the drawing 
rtillers, it passes through the tube 
of a flyer sid on a spindle, is 
luKiked in the hook of the flyer 
I leg, and tluMiee round a bobbin 
I revolving underneath. The bob- 
I l»in would seem to Im' actuated 
i>y the spindle, but it is nut. 
A separate drivt* controls the 
movements of the bobbin. If 
bobbin and flyesr were revolving 
at the same speed, no yarn 
AND FLYER VDuld Iw wound. The drawing 
rollers an? constantly giving off 
yarn. Thert^forc the difference in the sfieods 
of the bobbin and the flyer must Ik? regulated 
according to the length of the yarn given off by 
the rollers. You may arrange to make the 
flyer lead, or give the lead to the bobbin, but 
the difference in sjHJcd must fie had and main- 
tained. The yarn is taken on the bobbin [ 82 ], 
but if it and the flyer remain in unchanged 
positions, the yarn will be wound all on 
one part of the bobbin. For this, provision 
has been made in the 
lifter plate, shown 
in 80 , which carries 
the bobbin up and 
down with regular 
automatic movement. 

Another difficulty 
occurs. The bobbin 
at the start is a thin 
tube ; but as the 
thick rope winds 
upon it its circum- 
ference grows. If 
the same speed of 
drive is kept on, the 
surface travel of the 
bobbin must increase, 
and the ratio between 
it and the flyer alter. 
Blany contrivances 
have been devised to 
quicken or slacken 
the speed of the 
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Itobbin on a regular ratio ; but lIuTt* are nt>w 
two in common ubo. 

Aobbln Drive. The rone drive is made 
up of pairn of ronen, driving and driven 
rone oppoBing each other in reverse. A belt 
connectM the two, and the bobbin takee ita 
Hpeed from the driven cone. Ab the i»elt 
travela in regular’ gradation from the one 
Hide to the other, the Hpeed of the bobbins i» 
graded to the thicknoHs oi the yam w*ound. The 
other device is on a different principle, and has 
the merit of giving unity to the movements of 
the whole frame. Wc saw the lifter plate move 
up and down : in this differential mechanism 
the lifter plate, at both the top and bottom ends 
of its traverse, releases a oateh, which lets the 
regulating cone or bow*l change its position. 
This bowl is fixed on the end of the rod which 
drives the bobbins ; it is actuated by two discs 
running in opposite directions ; the nearer the 
centre of the discs, the smaller its area of revolu- 
tion, and therefore the slower ; the further out 
the bowl is between the discs, the more rapid its 
revolution, and therefore the stronger and swifter 
the drive. One can easily see that by setting 
the oatoh for the lifter plate it is possible to 
aooelerate or lessen the revolutions of t^ bobbins. 

liitwrm^ate * Frame. By the frame we 
have examined, the slubbings have been drawn 
and twisted, and wound on to bobbins ; now 
we take them to the frame called the inter- 
mediate [88]. Bxoepting that a creel of 
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bobbinn nils on the frame inHtcud of tlu' cans 
Indiind, and that the bobbins on which the 
yarn ih wound arc Hroaller, this frame differs in 
no way from the slubbing frame. Our illus- 
tration is taken from the latest and most 
improved pattern, made with Short's or l^lason’s 
collar, cone-strap tightening apparatus, Curtis 
and Rhodes* patent winding motion, locking 
ap|)aratus to the knocking-ofi motion, suspended 
pedestal to the end of the pulley shaft, a brake 
to the fly-wheel, a disengaging motion to the 
bobbin shaft and lifter shaft, single and double 
cone, and other added patents. From the 
bobbin [88] the effect of the intermediate frame 
on the yarn can be plainly seen. 

Hoving Frmmw. The roving frame is 
the next machine. It is finer, ana altogether 
a higher mechanism than any of the frames 
preceding, though the principle of its working 
IS the same. As many as IfiO spindles sit on 
one roving frame ; the bobbins are short and 
small, and the thread is fiine [84]. When we aim 
at yams above 200 counts, a second roving 
frame should be called into action. We shoula 
now have an idea of the exact count of our 
yam. Of course, the underlying hypothesis 
of all our woiit has been that we knew from the 
beginning; but sometimes fact' contradicts 
theory. At a^ rate, we now begin to give the 
threads a definite name, and speak of a S)-haak, 
80-hank, or 40-hank roving, by this maiuimg 
that BO many hanks of 840 yd. each will go into 



Texnui TttADt* 


1 lb. weight. A 40-haiik roYing is very fine, 
and is generally span into the highest counts. 

Wool. When studying worsted drawing 
we stopped at the end of what is called the firM 
drawing-frame because on the second the bobbin 
and flyer is ^used. There are other reasons. 
In no textile process is the practice more diverse. 
For long wools some manufacturers use six 
drawing-frames, two with faller gills and four 
with drawing rollers ; others carrying through 
four drawings with the gills and two with the 
rollers. Again, for the shorter w’orsted w'ools 
there are yet two other methods at least, and 
upon these manv variations are w’orked. Taking 
wiiat is called the English method, we have nine 
drawing operations, which we shall detail 
hereafter. The second is the French method, 
coming gradually into use with us. and involving 
totally different machinery. 

Giiling Frame. Returning now* to the 
English method of drawing long wools, we 
note the special characteristics of the »econd. 
or spindle gill-box. Here the slivers are 
carried on combs, but then' must lw‘ no 
draft on the sliver from the combs, the whole 
draft being in the rollers. From the delivery 
rollers the slivers, or tdMimjs, as they should 
now be railed, are wound on to bobbins 
by the method before d(*scribcd. Adopting 
the most recent practice, w’c shall now discard 
the combs, and use only drawing rollers, the 
bottom rollers of each pair finely flut<»d, and the 
top njllers leather covered, ily differentiated 


speeds the drawing rollers on what is named 
the four-spindle Imx elongate the fibres, and 
deliver to the bobbins a finer thread, which 
gets another little twist from the flyers. Re- 
fining still further, w'e pass the slubbings 
through the six-spindle weighing-box. the three 
six -spindle boxes, and the dandtf roving-boxes. 
In the condition they leave the last, the sluh- 
bings, or rovings, are ready for the spinning 
frames. 

Finest Worsted Drawing* Fine Rotimy 
wools, and w^ools of the best class, demand 
a treatment more prolongtHl. The sptem 
usually cumprehends nine uperations, wiiieh. 
as the mode of working should now' he 
fairly clear, w'e shall merely enumerate. We 
operate (1) with two douhle-ean gill-boxes ; 
(2) with two two-spindled gill- boxes ; (3) with 
four-spindle drawing- boxt's. with bobbins 14 in. 
high by 8 in. in diameter : (4) with a six-spindle 
weigh-box. with bobbins same lis last ; (5) 
with an eight-spindle draw ing- box. with bobbins 
about 7 in. in diameter ; (fi) with tw j) eight - 
spindle drawing* boxes, bobbins 12 in. by fi in. : 
(7) with two 24-spimlie finisher-boxes, Lobbins 

in. by 4J in. ; (K) with reducers, with bobbins 
i\ in. by 3J in. : and (0) with 30-spindle rov- 
ing frames, with bobbins 3 in. by 3 in. 

Both the first giiling nuwchine |86| and the 
second giiling imuiiine [87] are common to all 
methods of worsted draw ing. The student will 
see from the illustrations the gradual advance 
in refinement and complexity. 
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French Drnwlnf. 

Though ftii integral part of 
the French syitem of womtod 
manufacture, which contra- 
dictK our own in many par- 
ticularH, the French method 
of drawing ban boon adopted 
by Home firmn for itnctlf. It 
w a curiouH combination 
the wa»tc-Kilk filling- 
f*ngine. the drawing 
frame, and the con- 
dfsnHorH, and jjok- ^ 
HCHWH featurcH «if ^ 
Home value (88|. 

The ballM of nliver 
are brought from tlie 
gi11-box(n4. and hung 
two by two on the 
frame. The doubled 
HliverH are poHtied 
into the back rolIerH. 
thence over a porcu- 
pine roller covered 
with little Hteel HpikcH 
net HO iw* to lift the 
w'(H)l a little ahov(^ 
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the point of delivery of the back rollern. 
Ily thiH meatiK the nlivern are comlw'd and 
drawn while being (!aiii<*d forward to tho 
drawing roUeiw. 

Having been thuH drawTi, the Hlivern now come 
in bet weon a pair of rubbiT leathern. The rubber 
leatherH are curiouHly connt itutt'd, being tw'o pair* 
of roUor^i. an endless band of leather Btretcht'd 
round each pair, just like a ft^d lattice. The 
lower roller of the upper pair and the upper 
roller of the bottom pair, revolving in the Marne 
direction w'ith an oRcillating horizontal motion, 
make the leatherH act oa rubbern on the Blivern 
paHsing between them. Rubbed into the Bern- 
hlance of a thrcMMl, and with a certain amount of 
add(Hl Btrength, the Blivern are wound on to 
horisontal bobbiiiH, wiiich move to and fro. taking 


on the wool in spiral rounds, and building up 
an even spool. 

By n^peated operationB on maohinoB of Bimilar 
mo<iel. the sliver is at last formed into a fine 
thread, and prepared for the spinner. 

Flax. The four drawings to which the fiax 
Rliver is usually Bubjected in linen manufacture 
have reduced it to finenesB, cleanness, and 
uniformity. We muBt now get a tw'ist on the 
weak rope, and have it put on bobbins. The 
roving frame difTers only from the last drawing 
frame of the linen factory in one particular. 
Instead of the sliver delivery, we have the bobbin 
and flyer arrangement at the end of the frame. 
As we form the rove by one operation, there is 
no doubling at this frame. The sliver is fed 
singly into the rollers, drawn out and carried 
forward by the gill 
combs, and sent 
out by the delivery 
rollers to the flyers, 
which twist and 
w'ind it on the 
bobbins. In this 
way slivers of both line and tow are 
given the foim of yam we call rovings. 
Never wholly absent, the danger of the 
slivers wrapping themselves round the 
rollers is very pronounced at the roving 
frame. The flax must be kept soft, 
flexible, and yet not damp. Careful 
attention to the atmospheric con- 
ditions in the preparing • room is 
essential to success. 

Hemp. Because there is a wide 
variety of dnvwing mschines used for 
the various hemps, it would be mis- 
leading to say, as has often been done, 
that hemp is treated in exactly the 
same way as flax. Some madiines 
which are emplo 3 red on the drawing 
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87. SECOND C.ILLING MACHINE (T*yU*r, Wonliuortli, & fu.. Uttln) 

of manilla and sisal hemp are never HiH'n in 
a linen factory. The fact may be put in 
this way. Whatever drawing frame has bwn 
used for preparing the sliver may Ik* employed 
for the roving, with the addition of the bobbin 
and flyer. For coarse twines and the yams 
of low quality ropes a long double drawing 
frame, with a bobbin and flyer at the end, is 
frequently employed. The* higher qualities 
of common hemp are drawn and formed into 
rovings with the same elaboration as flax, and 
generally on the same machines. 

Jute. \V e saw that the jute drawing frame 
had four gill- com lis on ea<‘h 
bar-— on each bar of the roving 
frame we have eight — it is 
therefore easy to appreciate 
the difference in the fineness 
of the gill teeth. The rest of 
the machine is in equal pro- 
portion. The slivers have 
been drawn on the second 
drawing frame to a fineness of, 

45 yards to the lb. ; they 
are fed singly into the roving 
frame, eight slivers* to each 
carriage, and drawn through 
to the flyers, which twist and 
wind them on to bobbins. 

If the roving frame has a 
draft of 7 to 1, the roving 
will be refined to a thread 
giving over 300 yards to the lb. The high 
counts of cotton rovings are exactly 100 times 
finer. As the jute frame is so much larger than 


toy other, it is easier to watch its operations, 
Note how the flyer, because it intaxposes be- 
tween the bobbin and the drawing rollers, must 
always twine the thread, no matter whether it 
follows or precedes the bobbin in revolution. 

As the bobbin gn>ws in sixo the 
constant ratios of 8pt*ed ket»p tlie 
point of delivery always equal. 

Electric Stop* 
Motion. iT, 
■M'vy Bifc drawing franu^ of 

any class is with- 
out a Ktop-motion 
of some sort. In 
its earliest form, 
the 8 t o p o !i 1 y 
0 |x*rated on the 
ft*ed side, but later 
invention brought 
the delivery i-ollerH 
also under its n»gu- 
1 a t i o n . K a c ii 
niocdiino maker has 
liis own patent, but 
the idea is the 
common prof>erty 
of the textile in- 
dustry. The prin- 
ciple admits of 
genera] application, 
and by a variety 
of instruments. A 
fork, spoon, tumbler, or bar is adjusted to the 
sliver ft‘ed or yarn delivered, so that in case of 
break, attenuation, or other defect occurring in 
yam or sliver, a lever, spring, or clutch iwts 
upon the driving pulley, and throws it out of 
gear. An Accrington man conc(*ived the idea 
of making the stop-motion merely the medium 
of the eleotrie current which would stop the 
frame, and the idea has beem suecessfully 
applied to frames of all kinds. From a small 
battery at the side of the frame, the current is 
carried to the rods which form, with the stop- 
inotifin (mrts, the elwtric circuit. When any 
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disturbance occurs, the part affected touches the 
eleetric rod, completes the circuit, and stops 
the machine. 

CdtUinued 
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By Or. C. W. SALEEBY 


root qu<*«ti()n of chomiHtry ih thr natun^of 
* matU*r, and wi* have already w^en that while 
matter huH the hahit of existing in the form of 
atoma, thews are elementary orny in the nenw? 
of the older chemistry. Plainly, we must pro- 
ceed to disMcct them. Now, atoms are not mere 
aggregates or heii|iH or ac^fruraidations of aim filer 
eoinponenlH— one atom, let uk say, consisting 
of half a dozen, and another of ten. An atom, 
like a man or a society, is not an a>jgre(jaU\ 
hut an intrgratr —iiuxX is to say, is not a hcaji, 
hut an argoniftvt. \ heap of sUmes is an 
uggregat 4 ‘, the (cathedral which may Im‘ com- 
poHcil of such a heap of Nt<m<‘N is an integrate, and 
it not without nderenee to this atiaiogy tliat \ye 
have hud oticasion to liken an atomtoSt. Paul's. 

The Anatomy of the Atom. In 
discussing, then, the anatom? of the attim 
(the reader will olmerve the inliTcsting eoii- 
tradiction in terms— the eiitting up of the uii- 
euttahle)— in discussing tin* anatomy of the 
atom, we have two distinct problems. The 
tirst is to ascertain th<* nature of th<* units which 
eompows it, their ditTerent kinds if they Ih* of 
dilTen'nt kinds, and their i haraeters; the second 
is to asi'ertain tht'ir relations to one another 
—with this noteworthy complication, that these 
nilations an* not fMTmatit*nt and changeless, such 
as the nOations of the stones in a building, 
hut arc constantly undergoing n*arrangcment, 
w hi(‘h strongly suggi*Hts t he evolution of thoughts 
and ftH'lings in the mind of man, tir the evolution 
.111(1 moliHiilar <*hangc that is to l>c found in a 
living cell. 

On aeeount of reasons which will prohAbly 
make th(*inNelveH evident, wc* mav begin with the 
Hwond problem, towards which w*c an* more 
directly led by our previous study of the older 
'.'hemistry. l^^or the moment we shall ignores its 
mort* difheuit part —the question of the ehang<*s 
nf ndation that (*onstitute the evolution of an 


atom. .Admitting that such changes o<Tur, we 
may ignore them and confine ourselves at prt** 
sent to a study of the relations betwei'n the p.irts 
of an atom as they are ladievod to persist for long 
jieriodM— perhaps thousands or millions of years 
m the ease of the lighter and more stable atoms. 
It would obviously bo premature at this stage of 
our expositiou to tackle dinn'tly such a com- 
Diktat ed question os tliat of the birth of the 
helium atom from the atom of radium. But 
the reader is alrt*ady aware that we have identi- 
fied bodies which we may call electrons or cor- 
pusoleB, and of which atoms are composed, in 
port, at any rate. In the cose of radium, we 
knew them at tirst os the Btin rays, and their 
distinctive characteristic is that "they carry a 
charge of negative electrk*ity. 
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The Electricity of the Atom. For the 

present we need no more facts save to remember 
that if these negatively chaigcd corpuscles are to 
live together so as to constitute an atoiq, there 
must b(* some* bond of union between them. 
“ Like eleetricitiw re|>el one negative corpuscle 
w ill not Im* rtKJonciled with another unless there 
Im* “positive el(H*trieity,” so-called, which will 
master them both. VVe may thus assume, 
according to the teaching of 8(*veral students, the 
first of wiiom in our time was Lord Kelvin, whilst 
the chief work(‘r is Professor J. J. Thomson, that 
an atom is an area w'hcrc there is positive^ 
electricity of such an amount as w'ill balance — 
as W'ill exactly balan(H\ if the atom be stable - 
the sum of the negative electricity of all its con- 
Htituenl c*orpusek*H added together. We might 
aMHuine that the atom was a Hat object, that all 
its eh‘ctronH lay in the same plane ; but it is more 
satisfaciory. and doubt h*ss much more nearly 
true*, to iiN.sume that the atom is spherical, and 
has, in short, a tri -dimensional character. For 
the present w'e will make this assumption; but 
t he reader must on no acH'Ount allow hunself to be 
persuaded that atoms are asserted to be really 
spherieiil. The sphere, however, is the simplest 
figure that we can choose if we are to abandon 
any attempt to represent the atom as a Hat 
ohjc*et, and tht* sphere is, beyond a doubt, much 
nearer the truth. 

An Imaginary Atom. Now, Pi‘ofessor 
J. J. Thomson's inquiry is this : Assuming that 
the atom is a sphc*re of positive electrification, 
in wjiieh lie a number of negatively electrified 
hodk*s, how' would they tend to arrange them- 
selves, and what would be the consequences of 
their arrangement t In order to simplify our 
problem w'e must assume — and never forget that 
we have only assumed it, not proved it — that 
the ek'etrons, or negatively electrified corpuscles, 
are at rest. We have, of course, every ground to 
believe that they are by no means at rest, but 
WT must attack the simpler question first. Again, 
it is believed that in the ease of the simplest 
known atom — that of hydrogen — the number of 
electrons, or negatively electrified corpuscles, 
must be from 700 to 1,000 ; but, plainly, 
we cannot bc*gin with such figures, and must 
consider what would happen in the simplest 
conceivable cases. The simplest of all is that, 
of course, in which there is only one negative 
electron, and that exactly balances the positive 
electrification of the atom. In such a cose, the 
negative electron would lie at the centre of the 
sphere. If there were two corpuscles, they would 
Ik* boion ^ with themselves, and with the posi- 
tive electricity — that is to say, the atom could 
exist as a stable object, assuming that no outside 
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force interfered with it— on condition that they 
were placed upon a diameter of the sphere at 
points exactly midway between the centre and 
the circumference. If there were three cor- 
puscles, they would have an equally simple 
arrangement, forming an equilaterar triangle, 
symmetrically arranged about the centre of the 
sphere. If there were four corpuscles, they 
would form a square ; five would form a pen- 
tagon. And at this point we begin to reach a 
marked difference. We might expec*t that, if 
the number of corpuscles were increased, they 
would behave just as they do when the number 
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is so few — that is to say, they would arrange 
themselveh in a continuous figure just as if they 
lay on the surface of a smaller sphere placed 
w'ithin the sphere that constituted the boundary 
of the atom ; but, indeed, they would not, and 
cannot . 

Not so Simple as it Looks. Such an 
arrangement would ap|K‘ar satisfactory, since 
it might be supposed that the whole structure 
would be balanced by the positive electricity 
and the negative electricity, thus having 
w'hat looks like a symmetrical arrangement. 
Supposing this were so, the difference between a 
heavy and a light atom would depend simply 
upon the number of the corpuscles that consti- 
tuted it, and the difference in the relations 
betw'een the corpuscles w'ould simply amount to 
this ; that in tne lighter atom they were* 1c?hs 
crowded than in the heavier. There might thus 
be a perfectly regular arrangement ; there might 
just as well be an atom containing 937 corpuscles 
as one containing 938. One would not lie 
more stable than the other, and the properties 
of the two would differ in the infinitesimal degree 
which the difference in their structure w'ould 
require. 

But if we look at the list of the elements 
arranged, let as say, in order of atomic weight, 
we find no such simple sequences. There is not 
a uniform measure of increase in weight as we 
ascend the list, nor is there a uniform change in 
the properties of the elements represented. The 
pre-eminent feature of such a table, as we have 
again and again insisted, is that it is 'periodic. 
Groups of characters come and go, and come 
again. There is a more or less regular recurrence 
of them, '^at is the whole meaning of the 
term periodk* law.” 


The Survival of Atoms. Now, Pro- 
fessor Thomson has shown that directly the 
number of corpuscles incrcast's Iwyond five in the 
nuKicl atom we have imagintKl. a now kind of 
arrangement is met, and the ri'sult of his mathe- 
matical inquiries. togi*ther with certain experi- 
mental facts, and together with the kntiwn facts 
of the periodic law*, leads us to the (*onclusion 
that systems such as wo have imagined art' stable 
only under certain conditions. For instance, if 
there wen^ 938 ctmpuscles in such a sphert', it 
might be stable; but if by chantH* it lost one. 
the 937 could not arrange themselves in any 
stable fashion. It might he necessary for 21, 
or any other number of additional corpuscles 
to be lost before a stable struct urt' could be ptis- 
sible. Is it not more than probable that the gap 
hctwmi. let us say. uranium and radium, or lead 
and silver, is capable of some such explanation 
as this ? And here, again, we may discern a new 
iiK'aning in the assertion which w'e made in a 
previous chapter os to the possihility that 
Kmpedoclcs was right, and that the law' of 
natural sele<‘tion, or the survival <»f the fittest, 
is true of atoms as wm^II as of living things. 

Brief Life of the Atom. We remarked 
that the reason why there is so very little 
ra<lium in the world is that its atom is iin- 
stahle ; it can survive for only a brief time, 
HO that many s]M*cinienH of it cannot accumu- 
late. It was further osscTted that we must 
now regard the 75 or HO different kinds of 
atoms w'iih whi(‘h w'e an> a('{|uaintcd as the 
relatively stable survU'ors from an infinite 
number of conceivable atoms, most, or indeed 
all, of w'hieh may have momentarily come into 
existence again and again, hut have benm 
unable to survive. It is U'lieved that the 
iiumiHT of eUetrons in an atom of mercury is 
about 2(KhrHN), and thosi* in an atom of 
radium about 2r)0,0(K) (}MTha|>s more nearly 
225,090). VS’hy, then, should there not iMi at 
least 225,(X)0 or 250,(K)0 elcm<*nts. if it lie not 
that the laws of atomic structure p<Tmit only 
75 or 80 to survive ? 

Professor 'rhomson hna showm that instead 
of one ring or sphere of eorpuseles, tw'o an* 
necessary directly we go In-yond the numlH»r of 
five [see illustration]. Of those, one consists 
of fewer cor^mscics than the other and is nearer 
the centre ; throw in a few more, so to spi'ak, 
and three groups are required, laU^r four, and 
so on. It has been said that we conceive 
of the atom as having thr(»c dimensions, but 
it is possible to make most interesting experi- 
ments of the highest illustrative importance 
and having strict accordance with Professor 
Thomson s calculations from purely abstra(’t 
considerations, if we are content for the moment 
to conceive of the atom as two-dimensional or 
flat. 

Experimental ** Atoms/* ' The cs^ri- 
ment was devised by Professor Mayer. First, 
a surface of still water represemts the plane of 
the flat atom. Each negative corpuscle is 
represented by a little magnetised needle which 
is made to float by being tnrust through a piece 
of cork. The needles are all arranged so Uiat 
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the negative poles are uppermost and the 
positive poles below. The negative poles 
tichave to one another as the corpuscles of an 
atom must l^have to one another, tending to 
repel one another with a force va^ing according 
to the law which is now so familiar to us — the 
law of inverse squads. Now, some Arrange- 
ment has to Im> provided to represent the positive 
electricity which holds the atom together, and 
this is easily done by a positive magnetic pole 
which is hung over the water. 

Supposing wc start with one needle ; it is 
immcHiiaUUv fixed under the magnet. Throw in 
another. The first moves from its original 
jMtsition, and the two assume the {HMitions w'e 
have already defined ; and so on through the 
triangle, the sqitan*, and the pcnlagfin until, 
w'hen a sixth needle is thrown in, we find not 
a hexagon hut a (amtagon with one needle in 
the middle of it. l.Afer on, two go to the 
middle, then thria>, forming a triangle ; then 
there is a square, a lamtagon, an/i so on and 
HO on [st*c illustration]. We must closely 
naujgnise the signiticanct^ of this. Here is the 
|K*riodicity which the other arrangement — now 
provfHl to Ik? impossible — did not display, the 
fKiriodieity w hich the periodic law demands. For 
olmerve what hapiiens, supposing we strip of! 
the ouU»r ring ana leave an inner triangle [st^e 
10 in illustration]. Plainly, we have an atom 
such as one we have already seen. Plainly 
also, the fact of the triangle will tend to make 
the larg<?r atom resemble, in some degree at 
any raU*, the smaller. Perhaps the one stands 
for chlorine and the other for bromine. And 
another faid n(?eds almost equal emphasis. It 
is the sudden transformations of the entire 
grouping which may Ix^ caust^d by the insertion 
of one ncK^lc mort' ; while if yet another be 
added there may lx? little modification. It 
just takes its plain? in the outer ring. That is 
true, for instance, if the numbers be 16, 17, and 
18, but if one more m?edle be thrown in, the 
whole structure is changed and, as it happens, 
the chan§^ is still more marked when the 
twentieth is thrown in. Supposing w'e multiply 
all those figures by a few hundred^ we can now 
readily understand how it is that numbers of 
corpuscles intermediate between the figures 
so obtained could not form a stable atom at 
all. They might make a momentary attempt 
to form an atomic organism amonpt them* 
selves, but it would immediately collapse. 

Movement of Eloctrone. The com- 
plication introduced by the fact that the 
electrons must certainly be conceived as in 
motion is not so serious as would appear. 
We can imagine these various rings in a state 
of rotation around the centre of the sphere, 
without the grouping of the corpuscles being 
altered. The complexity introduced by the 
fact that Mayer's needles are in a plane, while 
the corpuscles of the atom must have a tri- 
dimensional arrangement, is much more serious, 
but it is by no means insuperable. Already, 
Professor Thomson has succeraed in his initud 
attack upon it and, so far as the plane arrange- 
ment is conoemed, or the arrangement in rings 


rather than shells, he has shown how such 
corpuscles must be arranged up to numbers well 
on the way to a hundred. 

Application of the Theory* Let us now 

see what facts this new theory of the structure 
of matter enables us to understand, premising 
most clearly that we are by no means attacking 
the ultimate question yet, but have merely 
advanced our problem from the stage in which 
the properties of the atom seemed to be entirely 
mysterious to a farther stage in which thev 
seem to be more or less intelligible — both 
stages being no further than atomic, however. 
We are very far indeed vet from considering 
the further question which must face us after- 
wards. But taking the subject at this stage, 
let us see which of the propc?rties of matter we 
can explain, confining ourselves for the purposes 
of the present course to those? properties w'hich 
may be called more distinctly chemical. 

In the first place let us lake valency, the 
curious property of atoms in virtue of 
which they seem to have a varying number 
of arms, while the newly discovered group 
of inert atmospheric gases have no arms 
at all. When w'c come to study the behaviour 
of Mayor's needles or of the negative electrons 
which W'C have conceived, according as 13, 
14. 20, etc., of them are organised within 
one area of positive electrification, we find an 
intelligible explanation for. at any rate, the 
main facts of valency, and are not w'ithout 
prospect of explaining all the rest. 

We find that when there are, let us say, 
60 corpuscles in the organism of the atom 
— the reader, of course, understands that the 
figure is quoted merely “ for purposes of illustra- 
tion ” — the addition of one more corpuscle does 
not fundamentally alter the structure of the 
a»om. In another cas? it is similarly found 
that the subtraction of one corpuscle docs not 
fundamentally alter the structure of the atom ; 
or the atom may tolerate the loss or gain of two 
corpuscles or three, but no more. 

Atoms such as the first we have supposed will 
be one-handed, the others will be twro-hande^ 
three-handed, and so on respectively. Thus, we 
mav reasonably suppose valency in any case 
to be determined by the number of electrons 
which the atom in question can gain or lose 
without having its whole constitution altered— 
without, for mstanoe, having to arrange its 
electrons into three groups instead of two, or 
five instead of six. 

The No«handed Elementa. The reader 
may ask what chemical diHerenoes correspond 
to the difference we have sugmted by using 
the alternative gain or lose, and we shim 
now see that the alternative corresTOnds quite 
satisfactorily to observed facts. But let us 
spm a word for the no-handed elements. Now 
it is the most remarkable fact that this xero 
mup of elements fits as satisfactorily into 
Thomson's theory as we have already seen it to 
fit into the periodic law of Mendeleef. On the 
supposition aheady stated, riie peculiarity of 
the particular numbers of elMtrons that compose 
the atoms of the members of this groi^ should 



be that they cannot tolerate the loss or the mn 
of even one electron without losing their stabiuty. 
Such a stmcture plainly will be without any 
combining power at all. Now, it is found 
that the arrangement of 59 electrons and also 
that of 67 is in this case, and it is surely very 
much more than a coincidence that seven* atoms 
are possible between these two, and that seven 
atoms do in fact occur — lithium, beryllium, 
boron, carbon, nitrogen, oxygen, fluorine — be- 
tween helium and neon, as also indeed between 
neon and argon. Thus, the theory provides a 
satisfactory explanation for valency and for 
absence of valency alike. 

The Explanation of Chemical 
Union. This mamiflcent theory will also lead 
us to understand the fundamental facts of 
chemical union. Plainly, it would not be of 
very profound value if it failed to explain the 
most characteristic and abundant of all the facts 
of chemistry. For long years men have spoken 
of chemical forces and chemical affinity and 
chemical energy. The philosophic mind has 
always expt^cted that some day these powers 
would be resolved and recognis^ as essentially 
one with the other manifestations of energy in 
the universe. The physicists long ago out- 
stripped the chemists in a similar respect. They 
showi'd the identity of heat and energy of 
motion [see Physics]. They showed the corre- 
spondence between heal and work, heat and 
electricity, and so on ; and they framed, some 
half century ago, the great generalisation of 
the conservation, the convertibility, and the 
ultimate identitv of ail the forms of energy. 
Sooner or later the chemists had to fall into line 
with this doctrine — as, indetnl, they did not 
hesitate to admit. 

The Electrical Nature of Chemical 

Forces. Of recent years, evidence for the ulti- 
mately electrical nature of chemical forces has 
accumulated, and Professor Thomson now seems 
to have solved the problem altogether. The 
chemical elements are divided or clasHified 
according to their electrical properties, Fome bt'ing 
more or less markedly electro-positive, while 
others are more or less markedly electro-negative. 
If we look at a list of the elements we And that, let 
us say. No. 1 is what is called electro-positive, 
and BO on increasingly till No. 8, w’hicfi is still 
more so, whereas No. 9 is very electro-negative, 
and so on. There is not a continuously steady 
rise and fall in this electrical property, but 
sudden interruptions, and then continuous rise 
or fall for a time. Thomson's theory of atomic 
architecture completely explains this fact. 

An atom with a certain number of electrons 
has, let us say, 15 in the outer ring and 10 in the 
inner. Now, according to mathematical theory, 
10 is the smallest number for the inner ring that 
is compatible with the presence of 15 in the outer 
ring. Such an atom has, so to speak, no rope 
to spare. It is electrically unstable or electro- 
positive ; add another electron, and it becomes 
very unstable or electro-positive ; and then, at 
a certain point a totally new arrangement is 
reached, and the atom becomes very stable or 
electro-negative again. Well, let us suppose 


that sodium and chlorine atoms are placed in 
one another's company. The sodium atoms are 
electro-positive, and are readily capable of losing 
one electron apiece, being therefore also one* 
handed. The stability of the clilorine atoms, 
again, is compatible with the acquirement of 
one electron api^^ce. They are tbua electro-nega- 
tive and also one-handed. Obviously, the cir- 
cumstances are fit for combination lietween these 
atoms and the compound sodium chloride will 
result, owing to an electrical attraction between 
the positive atom of the metal and the negative 
atom of the halogen. The electron which the 
one atom loses is conveniently accommodated in 
the other atom. 

Explanations of Periodic Law. We 

have already insisted upon the importance of 
the fact that the arrangement of Mayer's netHlles 
— as experimentally observed, and os demon- 
strated al)out a year ago at the Royal Institution 
by Professor Thomson before the most illustrious 
audience which the present writer has ever seen 
there — that this arrangement has a definite 
law of periodic recurrence as the niimlHT of 
needles is increased. Pim*Iy abstract mathe- 
matical considerations have also demonstrated 
the necessity for this periwlicity. At lost we sf*e 
why. on reding the table of the |M>riodic law. 
we come at n'curring intervals to elements that 
resemble one another. Whereas we find that 
No. I and No. 2 are dtssimilnr. No. 1 resemhleH 
Nos. 9, 1 n,and 23, let us say ; while No. 2 resembles 
Nos. 11, 18, and 25. Thus we have groups such 
as lithium, sodium, and ))otaHHium ; phos- 
phorus, arsenic, and antimony ; the group of 
the halogens, and so forth. W3iile thesi* re- 
H(*mhle one another chemically when subjected 
to the ordinary ti'sts, the pliysi(Man can atld tin* 
corroborative cvidcnct* that tlu'ir actions on 
the human luxly display similar rcscra bhinccs. 
The theory of 'rhomson fits in t(» a nicety with 
all tht*se facts. 

What One Electron May Do. Our 

imaginary atom with 29 elcctr(»ns may have 
them arranged in an outer circle of 12, an 
inner of seven, and one central one. which 
has got as near os it can to the positive magnet 
as illustrated in Mayer's exfM?riment. If another 
needle or electron Ijc inserted, the whole arrange- 
ment may be eompleUdy altered. You get an 
at.om of a totally difTerent kind ; which is to say 
that you get an element having totally difTerent 
properties, os different, let us say. os the pro- 
perties of sodium and magnesium —whieli follows 
it in the table of the periodic law. But when a 
certain numlier more her added, what we find is a 
reproduction of the original arrangement with 
the addition of an outer circle, representing the 
new electrons added. Plainly, the first arrange- 
ment suggests such an atom as sodium, the l^t 
arrangement such an atom as that of potassium, 
and theory explains the similarity between 
the two ; w'hile the intermediate' arrangement or 
arrangements represent the atoms of magnesium, 
aluminium, silicon, phosphorus, sulphur, chlorine ; 
the unlikeness between sodium and potassium 
on the one hand, and all these other elements on 
the other hand, similarly made intelligible. 

2207 



OMKMirriiv 

Value of the Theory. Indeed, thiA 
gmit theory ro-ordinateH and illuminuteK whole 
HorieB of faelA hitherto awaiting explanation, ft 
iH juMtly comparable to dtHcoverica like thoae of 
gravitation, natural Hclection, the association 
of idoEH, or the circulation of the blood. The dis- 
covery of the periodic law constituted an epoch 
in chemistry. It consisU^d in the oWrvation, 
grouping, and correlation of a very large number 
of individual fwts. ft is n‘ally worth while t(» 
jioint out the remarkable corresjKjndence between 
the work <»f Mendeleef in this resp(*et and the 
great labours of Kepler. 1’he astronomer sfiimt 
years in olmerving the planets and finally de- 
duced from them his tnrw laws of planetary 
motion. They constituted an epoch in astronomy, 
but obviously neither the fiericKlie law nor 
Kepler’s laws const ituU* the final stage of the 
inquiry. In ea(rh case we must ask a further 
question: What is the explanation of the laws 
already ascertained ? VVliy do the planets 
move in this fashion ? Why do the elements 
display tliis periodicity ? l1ie Kepler and the 
MendelcHtf are alik(^ esstmtial, but their work is 
completed and their labours crownt^d when 
a Newton arises to elucichite the greater law of 
gravitation, of which the laws of planetary 
motion are merely eonse<|Ucnces. and a Thomson 
arises to elucidate the fundamental fart of 
atomic ar<^hit«*etiire, of which tlw periodic law 
is similarly only a consequence. Indeed, we an*, 
able to say that if matter he really made of 
(‘Iwtrons the atoms of the elements are inevitably 
bound to display that periodicity of properties 
which MendeUnd demonstrat(*d but e<»uid not 
explain, just as Kepler demonstrated but could 
not explain the movements of the planets. 

Further Proof. Kvery kind of e<m- 
Hrmation that can po.nsibly be suggested is 
being found to come to the service of what its 
author calls the eorpuseular theory of matter. 
We have already mentioned facts of valency and 
(if ahsenee of any valency ; the facts of cheniiea! 
union ; the facts of the m^riodie law; the facts 
(if the grouping of the elements. To these W'e 
may add the facts of the triads of elements 
which were mentioned in a previous ehapter. 
It w’OM pointed out that in the ease of chlorine, 
bromine, and iodine, for instance, or ealcium, 
strontium, and barium, the atomic weight of 
the middle element stands almost exactly 
midway betw't?en the atomic weight of the first 
and third elements. It is an easy matter to 
study the groupings of small numbers of eor- 
puHcles as, lor instance, 01, 41, and 25, and show 
that if these numbers be taken to represent 
atoms, the atomic weight of the middle atom 
is about half*w*av between the atomic weight 
of the first and third atoms. The three atoms 
closely resemble one another. The fact is 
explamed when we look at the ^uptngs 
TN^ty-five corpuscles form three con- 

taining 13. 9 and 3 ; these three rings are 
found to recur when wre take 41 corpuscles ; 
there is merely a fourth ring of 16 added outside 
them. Again, they recur when we take 61 
corpuscles, having this time not merely the 
fourth ring of 16, but a fifth ring of 20, 


A completely different method of inquiry affords 
yet new confirmation to Thomson’s theory. It is 
found that w'hen the light emitted by any element 
in a glow'ing state is anal3'Hed by means of the 
spectroscope, constituting the process called 
Spectrum Analysis [see Physics], definite 
and distinctive characters can be recognised 
as belonging to each element, such characters 
ultimately depending, of course, as we now see, 
on the structure of their atoms. Now' if w'e 
take the spectra of a group of elements we find 
that they an^ relati^d to one another in structure, 
and Proftnwor Thomson has shown, by mathe- 
matical reasoning, that groups of electrons related 
to one another in the fashion indicated in 
the previous paragraph w'ould necessarily 
produce r(‘la1ed spectra of the kind ac‘tually 
observed. 

Groups and Series. Keference has 
already bc«en made to the fact, w'hich we may 
well emphasise, that the electrical characters of 
the elements afford further confirmation of the 
theory. Wlien elements are arranged in groups, 
as in the fable of the periodic law', we may read 
the columns downwards, in which case, for 
iiiKtancT. w'c get such a sequence as helium. 
iKMin. argon, krypton, xenon ; or may road 
acro.ss, in which ease we get such a sequence 
as that recently quoted, consisting of the seven 
elements that lie between helium and neon — viz., 
lithium, beryllium, boron, carbon, nitrogen, 
oxygen, fluorine, these elements belonging n*- 
spcct ively togroupn one to seven. Such a sequence 
as this last constitutes what, in order to em- 
pliasise it, w'e call a ffrrie/i of elements as dis- 
tingiiislu'd from a group. Now*, a group 
consists of members which closely resemble 
one another, but wc must rt^cugnise that there 
is also a relationship, though of a quite different 
kind, betw’een the members of a series. This 
relationship is most clearly expressed in the 
ea.se of the electrical properties of the ele- 
ments already referred to, and corresponds in 
the most amazing w'ay w'ith the relationship 
which ought to exist if Thomson’s theory be 
eorrt'ct. 

The Last Stage. Now we must ask the 
reader to recall certain statements which we 
made in introducing this part of our subject. 
The whole significance of Thomson’s theory 
hiw not yet been stated. We have yet to 
apply it to the existence of imstable atoms 
and to see whether it explains their behaviour 
as well as it does that of the stable atoms 
with w'hich we are now familiar. Further- 
more, as has already been insisted, we have 
by no means pushed to the last stage our 
inquiry in what we call the root question of 
chemistry. It is ail very well to speak of a 
sphere of positive electrification, for instance, 
hut whenoe does it come ? Of what, or in what 
does it consist ? Similarly, writh tie negative 
electrons. When we discussed radium we spoke 
of the shooting out of some of these from the 
atom of radium. But if these things are the 
ultimate constituents of matter we must follow 
them and see what becomes of them. 

CoiUinued 
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have examined generally the «tructure 
and loading divisions of the central ner>’ouB 
Hystem. and found that it may, like the liver. 
l>e conveniently connected with the number /if tv. 
There are five divisions. In the cerebrum [1221 
we have the upper brain or hemisphere.-^, the 
mid-brain, and the lower brain, or medulla ; also 
the cerebellum and spinal cord — five in all. 

Each hemisphere has five lobes, and the brain 
has five ventricles, while connec-ted with it 
directly are the five senses. 

The next point is, as we have He<*n, that it 
consists generally of two parts— the p-ey matter 
which forms the outside of the brain and tlu* 
inside of the cord, and the white matter which 
forms the inside of the brain and the outsidt* of 
the cord. The grey eonsists of neive cells f^orming 
the vital battery that energises the nerves, or 
wires, and discharges 
“ vital ” force. The white 
eonsist.s of nerves, which 
arc the wiri s along which 
the impulses travel. 

We will now consider 
the rtvipective functions 
of the different {wirts, 
and will liegin with 
the cortex and hemi- 
spheres. 

The Seat of the 
Conacioue Mind. 

The surface of the hemi- 
spheres. or cortex, is 
believed to Ik* in a 
special way the seat of 
the conscious mind or 
spirit of man. The con- 
volutions represent the 
extent of his faculties ; 
the more numerous and deeper they aie.the more 
extended are these. It is probaldv here, too, 
that memory lays up her stores of knowlcKige. 
As actions arising from cortical excitement are 
voluntary and intelligent, and the direct result 
of the conscious mind, nowhere do we find ^ater 
evidence of the value of education than in this 
region. It is mainly composed of brain cells, 
though, of course, the nerve fibres arc quite 
innumerable. These cells differ somewhat in 
appearance according to age. The diagram [ 128] 
roughly distinguishes their appea^ce in infancy, 
manhood, and okl a^. It will be seen that 
whereas the cells are in infancy blunt and aaty 
slightly pointed, and in many cases round, in 
memhooOf after education and development are 
completed, they become sharp, with long juti- 
ceaaea, to which innumerable fibres are attached , 


in M a^p. again, a go<Ki many of these procresses 
nppi*ar to Iw worn off. 

Effect of Education. The differencM- 
education makes in the brain is like that lK*twmi 
an untrodden forest, siieh as that through which 
Stanley |)as8(*d in Africa, and a civilised cotmlry. 
In the former we get a pathless, trackless w<hkI, 
through which proCToss in any diivction is nuuie 
with the utmost aiffieulty ; in the latter, gomi 
roads, leading easily in any din^ction we wish. 

The husiness of education is to construct 
t hew* path wavs or eoimeeting ihrewls of know- 
ledge in the )>rain. This is still more strikingly 
swm as w proct*ed to the otiu»r brain divisions 
but is of great interest lM‘ri*. 

How Knowledge le Acquired. When 
a ehiUl lM*gins to read, certain brain cells receivf 
from the eyes the letters H () T ; but it is a long 
while U'fore connections 
are established with the 
various motor cells that 
enabh^ the child at once 
to say “ Hot ” whenever 
it WM’S th(‘se letters, 
and by (certain connec- 
tion with tlese higher 
centres to form the idea 
of Inirning and heat at 
tb(* sanjc time. A jK»rsi>n 
Is'ieft of thes<* eonv«»lu- 
ti(»ns in the upfKtr f art ol 
lh(‘ brain might 1 h^ ah!o 
to reiwl “ Hot, ’ hut 
could not undi^rstand 
what he read. The 
more a child's higher 
faculties of thought and 
reason and memory arc 
exereis4*d, therefore, the 
more (within reasonable bounds) pathways ol 
knowledge are formed through this brain forc*st. 
and the easier dfK*s learning Is'c-ome ; and thus in 
after-life the man's brain power is enormously 
increased by a vari<*d and lilK*ral education. 

What Occurs on Romoval of Upper 
Brain. The following painless exfKtriment, 
showing that the cortex of the brain is the seat 
of intdligenec, is well descrilxHl by Professcii 
Huxley : “ If a fr<ig be narcotistKi, and its con- 
volutions removed (being the upper division, but 
the middle and lower divisions left), the animal 
sits on the table, resting on its front limbs in the 
position natural to a frog, and breathes quite 
naturally ; when pricked behind it jumps away, 
often getting over quite a considerable distance; 
when thrown into watisr, it b^giiw^ at once to 
•wim, and continues swimming until it finds some 
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thr hciirt. ctr., going on, 
but no movementii — i.r, the Wy alivr, or mere 
rjFiMrnce. If the* mid- brain acta aa well, we have, 
in addition, mowmenta of all aorta of the moat 
atfti\*t* dcntcripliem. but uitliout inU*lhgeni'e — that 
ill. the full maiiifeatation of animal life, or the 
mml and ftadff o/iiy, or motTmrNl. If, in addition, 
we havt« the higheat part, we ha\’e intelligenetN 
or ft^aaon* directing or guiding the whole, togetlK*r 
with the pouter of conaciouaiieaa and alwtract 
thought, and the ttpirit, mml, and bodp alive. 

lllustrmtiott of Punctlooo of the 
Throo Bmliia, Now to illuatrate thia. 
Take the eaai* of a |ieracm reading a book aloud 
and underatanding it. He eomprehenda. and 
probably tt^ada it by the action of hia intellectual 
life, or apM; he hokU it in hia hand by the 
action of hia animal life or mmt: and he geta the 
tireath to read it aith from the action of hia 
paaaive phyaical life, or 6cMfy. 

If the hii^ieat oentraa be paralyaed, he ceaaea 
to read, but still holda the nook and breathes. 
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or little brain. It ia an 
inch and a half long, t}u*t*c>quartcni of an inch 
broad, and half an incu thick. It ia much broader 
alM>vc Uian Udow. and at the upper part it ia 
rroaneii in front and beneath by a broad band of 
tibrea knoun aa the puns varolii ; the cerebellum, 
or little brain, over it forma Uie roof, while the 
medulla forma the floor of the fourth of the five 
ventriclea, or chambers of the brain. In its 
surface are embedded, one on each side, two 
rounded bodies the sixe and shape of olives. 
They are called the olivary bodies [pa^ca 2144-6]. 

llie medulla ia, of course, largely composed 
of white ncr\*e fibres passing up to the brain, 
but it ia also the cuntr^ling centre for the moat 
important and vital actions of the body. Here 
is the centre that controls resjdrathnt that 
controls the swallowing of food^ the power of 
mastication or chewing, the formation of saliva ; 
every one of these so far, it will be seen, is 
connected with the suppfy of food to the boefy. 
It is also the centre tor ngnkHng ike adion of 
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ike heart, and the «tse of ike bhud pesseh, 
especially of the skin. Under fear or cold it 
contracts them, and we become pale ; under 
shame or heat it expands them, and we blush. 
It also contains centres for rtgvkuing ike eize 
of ike pupU of ike eye, for iaaie, and for hearing, 
and for some of the mechanism of speech. The 
medulla, together with the cord, is the centre 
of what is known as pure rc6ex action. 

Why We Yawn- Nerve currents from 
the lungs and other parts are sent to the medulla 
when the blood contains too much carbonic acid ; 
the blood itself circulating in the medulla also 
irritates the respiratory centre so that a reflex 
action occurs and force is transmitted to all 
the muscles conct'med, causing a det*p inspiration 
to purify the lung. This automatic — or more 
properly reflex-action may easily be jrroved 
byexperiment. It 
is called reflex 
because it is, as 
it were, reflected 
hack again, like 
a ray of light 
from a mirror. 

If you drt>p a 
penny in a slot 
in an automatic 
machine, a Ixrx 
of matches is 
deposited in a 
little drawer, or 
a cigarette rolls 
out. This is a 
reflex action. The 
machine requirers 
no mind or will. 

Mechanism is 
arranged in a 
certain way so 
that the weight 
of the penny must 
always product? 
the same result. 

If you pull the 
string of a shower 
bath, astream of 
water descends. 

This is also a 
reflex action. No 
reflex action in the laxly is really so purely 
mechanical as this, but the illustration serves. 

The Medulla an Automatic Machine- 
The action of the medulla is under the control 
of the unconscious part of the mind, and it is 
therefore closely connected with the sym- 
pathetic system, w*hich acts entirely without 
our knowledge. C>f course, the valui* of this 
sort of action is immense. Were it not for 
automatic machinery, a man would have to be 
stationed by each box to hand out the matches 
or cigarettes as the pence were dropped in. 
Were it not for this system, life could not go on, 
for we could ne^'er carrv cm the processes of life 
as consciotts and voluntary acts with the 
regularity and accuracy they r^uire. We shall 
see the great value of reflex actions again. 

The cerebelhim is the rite of tte organ of 


equilibrium, and enabks us to stand erect. 
It thus co-ordinates, or causes to act together, 
certain groups of mu8ck?s for this purpose. 
When diseaW or paralysixi, as by alcohol, 
a man con no longer stand upright. 

Certain parts of the brain are specialised 
for a particular fiuictioii, aud the brain never 
acts together as a whole. The faculty of speech, 
on account of the interest which attaches to it. 
is a very good illustration of this fact. 

The Centre of Speech. The eentre of 
speech is sitiiaUxl just above and in front of the 
ieft ear. It is not on the right side at all. 
Here is the part that euahles us to utU'r our 
thoughts, and from which power is given to tlu* 
centri's for tlie museles of the mouth, throat, and 
tongue to forntulate ideas into words. A blow 
here, of suflicient violence, {MThn|)s depr<‘ssing 

t he t e ni p oral 
Utne, or a disease 
of this |m,rt insidi', 
would render a 
man s|MHH*hleMH, 
whertMis the same 
hiow on the right 
side would have 
no Hueh eflfeet. 
Hut a bl(»w of 

most likely Ix' 

followed hy a 
further efleot. 
The nerves of 
the Ixxly, as 
they travel to 

the brain, cross 
over from left to 
right, and right 
to left. So tha*' 
the left brain, 
which is for the 
mort^ developed, 
rules the right 
half of the bodv, 
including the 
right hand. 

How the 
Right end 
Left Helvee 
Differ. A blow 
of suflicient violence Kj injure the centre of K|iee<!h 

would probably also paralytx? the right half 

of the Ixxly, including the aim and leg. It is 
therefore a rule amongst racxlieal men that if 
a man be paralysed down the right side, ho is 
probably sfxxxrhless as well. N^ereas, if he 
be paralym^ on the hrft side, his speech is 
uninjured, lx*eause then the injury is on 
the right sick?. But there is a remarkable 
exe<?ption to this. (.Certain ixxiple in the work! 
are kft-handed. That is, all t^t other poopk 
can do w ith their right hand they can do with 
their left. This is not the result of bad training, 
but it is from birth. The reason of the difference 
is that the tw'o sides of the brain are transpos^ ; 
the left brain is on the right side, and the right 
brain on the left. One finds,occaaionaliy, the heart 
on the wrong side of the body in the tame m a nne r. 
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Kow. tbMe left-bMided 
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ImmL mittom the left. U e emieBt Uper te 
•trndt them on the left teo^ ***^tf^ 
of the bodtpmigrbepimbeeihiit ^wfll ta 
•Ue to neek i ^■henee, « Uov w ^ 
tonfb w not «4y Mie(yee toe left 
ae ft doee geMtellJr, but it aleo 

ir tom epeeehleee. There ie one more 

onriooe feet ee to epeedi. People oho here 
been known to have the oentre of epewh 
tnotUTAbly duieaiod or iniurod on the left iide, 
mny, after lome time, alowly regain the power 
of apeech andibegin to Ulk again. It ia beliey^ 
that the right brain ia, to a great extent, held in 
ix^rve to aupplement the left, and that in auch 
eaaea the right aide alowly and gradually takea 
over tlie dutica the left can no longer perform. 

Functions of tho Splnnl Cord. Paaaing 
on now below the medulla, the functions of 
the apinal cord are of great interest, and are 
very varied in character. The three chief 
funrtiifwi of the apinal cord as a nerve centre 
are (1) conduction ; (2) reflex senMUion ; and (3) 
reflex actum. In the previous section, from a 
different point of view , I have grouped the two 
rellex functions together, and added trophic and 
tranaferent functiona, thua making four. 

'Hie npinnl cord conHiata, as wo nave seen, of 
a right nnd a left half, joined in the centre by a 
hriago of grey nerve matter. A section of it in 
any part shows that, unlike the brain, it is white 
outside and grey within, the grey matter con- 
sisting, as I have said, largely of nerve-ceJis, and 
tho white matter principally of nerve-fibres. 

Nerves, when they pass into the brain or spinal 
cord, lose their slieatn and white substance, and 
only the centre wire or axis cylinder is continued. 

If any of the spinal nervt's lx; cut across, both 
motion and sensation in the |mrts they supply 
lire completely lost. 

1.. (’oNDroTioN. The spinal cord, then, is 
largely made up of fibres that conduct impres- 
siouH or impulses cither of sensation up the cord 
to the brain by the jxwterior part, or of motion 
from the brain down the cord by the anterior 
part. The smmry nerves cross over to the 
opposite' side of the cord ns soon as they enter it, 
the moL}r fibres do so before they leave the brain 
in the medulla oblongata : so that tlie right half 
of the cord cfi.-'tains the motor fibres <»f the right 
half of the liody, and the sensoiy fibn*s of the 
left half, and vice versA. 

2. RKrnxx Sknsatios. A good instance of this 
is wlten disease of the hip occurs, and the sensa- 
tion of pain IS felt in the knot*. The simsory 
nerves of the hip and kni'c l»of]i run to the same 
|iart of tlie cord, anti the sensation from one |)art 
is r«d!ected to another. 

3. Rkvkkx AmoN. Tills is like that of tlw 
medulla, an atdioii alwolutcly niitHich^ ccauwtoiis- 
mws. and the mxHHisary Result of a certain 
irritation. 

Movements mav even ha\*e a definite purpose, 
tike the beating of the heart or breathing, ana yet 
be refiex, and without any exercise of conaci^s 
mind. Purpose in reflex action does not so 
much show the intclligeciee of the creature as of 


the Creator. One of the beet inetaaoee of ndkx 
•otton in the tphial eord is the knee-jerk, whoa 
one leg » otomm over the other, imd aOowed to 
haogkxieelty down. i£ the knee be etrnck udth 
the edge of a boolb or of the baiiid» the leg » at 
ODoe iScked oiit,]iot otHy whhootthewkh ofthe 
person, bnt even against it, ao that the etcongeet 
will cannot prev^ thh reflex action nom 
place. That this action is produced by 
the spinal cord is clearfy proved, bemnise, if it be 
diseased at a certain peurt, the lea no longer 
moves, however violent^ the knee be struck. 

* Conweraiott of Conacioua to Roflax 
Action. We have already seen instanoea of 
natural reflex action, and of what importance 
they are to us. So valuable are th^, indeed, that 
during the whole of our lives we are increasing 
the number of such acts ; doing more and more 
complex movements without the aid of con- 
sciousness, and thus adding to those reflex acts 
which are bom in us numbers of others which are 
artificial or acquired. It is probable that, as 
the lowest part of the cerebrum is the principal 
centre for natural reflex action., and the highest 
part for purely intellectual or voluntary or intelli- 
gent action^ so the mid-brain is a great seat of actions 
once voluntary, but which have become reflex. 

At first, nearly every action is the result of 
direct will and mental effort. Watch a child 
learning to walk. It is as hard as learning Greek 
is to us ; each step is considered and taken with 
great difficulty. In six months, however, it has 
so become a matter of habit as to be reflex— -that 
is, to be conducted outside conscious will action, 
and the cortex is set free from thinking how to 
walk, which absorbed it at first, to consider 
where to walk to, or to intelligently direct this 
new reflex habit. The same occurs with reading 
and writing, and every other oft repeated act. 
At first, all the mind is concentrated on how to 
read and how to write — what is read or written 
is of small importance. It is the connecting of 
certain letters with certain sounds, and certain 
sounds with certain shapes, that is at first such 
a severe mental effort ; and yet so easy does it 
liecomo by frt*qucnt repetition that after some 
time we never think of the separate letters, even 
when we wTite them, but wTiting and reading 
lieeome acquired reflex habits the mind being 
wholly almorlied in what is read or written. The 
habit of swingiAg the right arm forward with 
the left k*g, and the left arm forward with the 
right leg is so strong that it is the hardest thing 
in the world to swing the right arm and leg 
l»oth forward together. It is, indeed, almost 
im|ioHMihk. although wv think wi* ha\*e compkte 
c*ontrol o\Tr the muscles of our lirabs. 

Ac:quisltion of Good and Bad Hakita. 
^riiis leads us to another {loint. A natural 
action canmd he overcome ; an arti- 
Heial reflex habit can he overcome, hut it is 
#rry Aiird. Swearing, for instance, soon becomes 
an artificial reflex habit and the mind never 
thinks of it at all. An oath comes out at sU^t 
provocation, and w© may not even know that 
we have sworn. To bie^ such a habit is very 
difficult, and once we have allowed an action to 
become a reflex habit, it » the hardest thing 



m the world to rcmqder. Let m give heie e 
hivoofite illostnitioii of tliie 

Hantee with long gudnii in front hove 
often klebed jatee hf the rood that oan be 
Gpened hf pQung a handle In the hall, whioh 
iiiaea a Um by a wke nmniiig down the garden 
and aaTea a walk along the path. IV 
firont*gate heSi atto iin|pi in the hall. Now, if 
the gate be& ringa, it la hist like a eenaation 
reabuitfthe upper brain mm aome part of the 
body. The mura at once is conaoiooa of it, and 
attmls to it, just as the servant comes Into the 
haU, opens the door, and looks down the path 
to see who is at the gate, and thus she decides 
fchether to open the gate or not. If she pulls 
the handle, and it 
the gate latch, anyone 
may enter. So in the 
brain the messi^ may 
be, “Someone is tread- 
ing on my foot.” The 
mind looks out of the 
windows (the eyes) to 
see. If it be a stranger, 
the order goes to the 
muscles. “ Diaw the f(K>t 
away ; ” if it bt^ a friend, 
the order may go to the 
muscles of the voice to 
say ** Why did you <l<» 

(hat ? ” Now this is a 
txjfuntary iiction in Inith 
cases. But siijUKwe the seivant lx* lazy or busy, 
and cannot b<‘ tK)thmHl Ivy ninning to bells nil 
dav. and supfKvse she ingeniuiLnlv connect the 
liell-wire with the win* that lifts the latch 
round a pulley in the hall. Now w hen the bell 
is pulled it does not ring, and the servant (the 
mind) can hear nothing (is not conscious of it), 
but the pull raises the latch of the gate and 
lets anyone* in. Ihis is how' a vtvluntary act 
is changed into an artificial reflex habit. Now' 
consider the advantage of this. 'Fhe se-rvant is 
free to do other w'ork. th<*re is no worry of Ik'IIs 
ringing, there is no delay in getting in. ()lmer\*e, 
on the other hanet the disadvanUiges. Anyone 
can now’ get info the house, for the s<*rvant has 
no control or rhok*e in the matt<*r. 

Hence we ceincludc that nothing is of gn*ater 
value than the formation of os many gexd hal»its, 
or acquired reflex oe'tions, as jxissible ; and 
nothing is more cbing<*rous than the formation of 
bad ones. 

Cause of the Growth of Habits. 

The artificial reflex habits of which we have 
just spoken are believed to be formed in the brain 
by the grow’th of nerve-fibres betw'een groups of 
cells frequently used for the same purpose. 

Thus A, B, C, and D are nerve cells. A 
moves the right arm. B raises the left leg. The 
habit of moving the right arm when the left leg 
is raised has bera performed so often in walking 
that a connection has been formed between A 
and and the artificial reflex habit acquired of 
moving the two toother, 

C controls the thumb, D controls the move- 
ments of the finger. The two so often go together 


in the same position in boldii^; a poa tfiat a 
nerve eoiuieclioii baa been set up belweea Ibiitt, 
making Urn act of holdiiig a pan an afIlUil 
reflex nabit. 

Welmveoompamd the brain to the dark foiuate 
of Africa, but may here give a more homiljr 
ittustation. Aorom a common covered udm 
gorse andbfsther, paths are soon formed between 
the cottages built at one side, the public house 
at another, and the schoed and the general shop 
somewhere else. These paths always lead in the 
directions most often used, so that it is much 
easier to walk in them than over the heather and 
Borse. Education not only stores our mind with 
knowledge, but makes certain actions in out* 
life eiu^ to us, by forming 
artificial reflex habits. 

Difficulty of Era* 
dienting Hnbita. Let 
a town labourer change* 
places with a fisher- 
man. The latter will 
sicken and die ovw the 
uniUM’ustonied labour in 
town, while the towm 
UlxninT w’ill find the 
tisheriiuiirH work im- 
IHMsibly hard and dan* 
gertvuN. and the exposure 
will probably kill him. 
Tht*re an* no eonncctioriM 
in their brains la^tweim 
thti eelU that have to |)erform the novel work 
of the olluT. It is not rtuilly a quwtion of 
physical weakness, lait of want of acupiinxl 
n‘Hex habits. 

'riiis show’s how imt>ortant it is for ev(*ryone to 
c*nter his trade or {vnuession early in life, and not 
to change it afterwards. Lvok at a girl learning 
a mechanical habit, such as knitting, and oljser\’e 
how she thinks over each stitch. She cannot 
talk, she is t<x> Imsy.and y<*t she knits very slowly ; 
but by degres^s, as the eonnei’tions Is’gin to Is- 
made ls‘tw(x*n her c«*lls, and fn*sh |mths tnslden 
ocToss the “ common “ <>f hei brain, the work 
gets easier and easier, and at last her fingers go 
so fast you cannot ws* them, and yet she can 
talk all the time, and d<s*H not even require Ut 
think what she is doing. 

Three Actions of the Brain. 'Hie 
ar'tions therefore of tlie brain are lhn*c in numls*r ,* 

1. Voluntary am* (’oN.Hrio!'M, always pio- 
eeeding from the irortex, which may Is* meivly 
abstract action of the thought v(*ntr**H or th<* 
purposive physical replust to sensations of light, 
sound, or common ftx-iing. 

2. AcqUJRKD OB ABTIFIflAL KBri.KX Hits 
which an* mostly unconscious and connected 
with the mid -brain, and largely consist of *u;tion> 
purely voluntary which Ijy continual n*petition 
nave paaaed out of consciousness, and arc no 
longer sent up to the cortex [see diagram 124], 
but are short circuited in the mld-lirain. 

3. Natural riflex actions entci’ing outaich* 
ccmciousnens, and connectcfd with vital physical 
procefwes. and mainly centred in the low'er firatn. 
or medulla, and the s|final eord. 



125. IIXrSTKATlON OF AC'QUIRKI) REFLEX AETtON 
I. Arti-rt-iil wire, lit wnsury iw*rvi* 2. Eirnmil w in*, or 
niuUir iii‘rv«‘ 3. liell. or tHHiM-iotiii (-t-iitn* is iiraiii 
4. Pulk-y, i*r soituin-fl rvltvi in niUi-itoilii 
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THINKING & CONCENTRATION 

Memorj and Attentton. Linking: op Memory with Contcioutneet. 
Trainiiig the Memoty. The Neceoetty for Selection and Co ncentrat io n 


By HAROLD BEGBIE 


QNE of the profoundwt inTMt^riw* of human 
^ pemonality in thi^ faculty uhirh call 
memory. Him fiu’ulty haa Ixien defined an 
“ the mental (’a|ia<‘tty of retaining unronwioiw 
traciw of eomteienm impn^tonti or HtatiK, and of 
nailing them' trw4*H to ('onm*iouNm<*m with the 
aiiendant perrepiion that they (or their ohjcH-ti*) 
have a ('ertain relation to the iiaat.” ly^x-ke 
dnfimw memory, in “Human rnderwt ending/’ 
an “ the fxiwer Ui revive in our mindu thow 
idnaa whieh, after imprinting, have diaapix^arrxh 
or have IxH'n, an it were*, laid out of night. “ 

Tlte phraae “ laid out of night *’ for<*i^n on the 
HtiidiouN raiml the myntery of memory. There 
in a department of our mental miwhinery whieh 
retainii imagiii, ideaa. and imprt'MnionK. It in 
a department of our mental machinery wdiich 
iH not ineludiHl in that mon* obvioim <Je|>artment 
which u'c call normal (xmHciotiMtU'NN. (hir 
normal con»ciouNncaw do<*H not ktx'p a tierjx'tuul 
memory of all ita impremiiomi. (Iiallcnged to 
repeat or to relate one of thwe iinpri*iwionB. 
normal eonaeiouHneKH haH t4i apply to another 
dcriartment of the mind for tlie inH*e*wary 
iuionnatioii. Separate altogether from tiornml 
ctmm*iouaiM*HM. and yet (when pro|»«*rly trained) 
in Hyiiipathy with (hut iionnal eonaeiouHiiejm. 
IN t4ie vimt ainl altn<i»it unexplored defiartnumt 
of human eoiiMeioUHn<*H» whieh ktH'pa the tahleta 
of ex|H»riene«*. 

Naglect of Early Training. Our ImatneHs 
hen* ia to aliow in what manner the aym|Mithy 
exiMting lietwinm the normal and the iuH*niidary 
c'onfM'loUHni'NM may lie ao Ntn'iigtlu'mHl hm to kiH'p 
the normal iHiiim'iouHneaH eonaiantly infomuHl 
with the knowknige of the mH’ondary <*on- 
HciouHiieiM, 

Some men are laim with thia atrong aym|iathy. 
and are wpoken of enviously aa (Kxiat^ing wonder* 
ful meinoriea. Hut in moat coaea of fxid memory 
Uie efItH't may very freipicntly lie tnwx*d, not 
to an itnjierfiH't phyaical organiaation. hut rather 
to neglei't of training in childhood. It ia 
t'crUiinly nm'ommon to come acnaw a really 
well-trained and eftieumt man who ia not gifted 
with a Htnixith-workiitg and prr«eiae memory. 

Tliere are many nwm who pnifcaa to tnlueate 
people'a memonea. Tliev have aome mental 
(ammnatic or aome jfiarticular di^ge by which 
they affirm that it ia pmitile for anyUidy to 
rememlier anything. Theae g^mnaatica *and 
dodgea have nghtly liei'n denounced by Fitch 
aa ’ meet' proeeam^ and a aterile mnemonic." 
No mnemonic w'orda and no mnemonic line* can 
ever permanently atrengtlien that estivme 
aympathy between the two ordera of eonacioua- 
new without whidi no man can poeaena a really 
efficient memory. How. then, can th<y Up 
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atreiifdhened 1 How i» it powible for a peiwon 
who tinda difficulty in remembering names and 
dates, people* and scenes, books and impretsions, 
to link up hia consoiousncaa w'ith his memory so 
as to lie able to recall any of these impressions 
and ex|icrienceH at the immidiab* desire of his 
w'ill ? 

Training tha Memory. We believe 
there is only one sound method of “ training 
the memory, ’ and that is by systematic use of 
information acquired and impn^ssions received. 
’rhcY “ things laid out of sight," that is to say. 
must every now and then lx» looked over. As 
a gcKxl housekeeper kxiks over her ston* fU|>- 
lioard or linen-clu'st. so every now and then 
must the student go over his store-house of 
impressions and ideas. He must continually be 
taking sUick of himself, continually be making 
use of his knowlfNlge. 

A jK*rson with a hwl memory (which means 
a person wlirsw* lines of mental communication 
art' weak) is very often far more impressed 
by a |iarticular thing than one whose memory is 
good. A |x*rsf)n with n had memory may bc' far 
mon' inovt'd hy “ Lear ” or ’* Hamk't than a 
IM'rson with a gtaxi memory ; hut the fx'rson with 
a gcKKl menioiy, after n*ariing thew* plays, is able 
to cpiote certain hill's and to tell the inovemtHit 
of <»Hc*h flniUia in (he pn'cise seoueiiee of the poet, 
while he of the liad memory will jumble the lines 
of one play with the lines of the oUier, mix up 
the movement of one play with the movement 
of tlie other, and find it iinpossihle to give any 
pnHMse ai'eoiint of the two dramas. 

And yet the wH'ondary consciousness of the 
man with the l>ad memoiy proliably rt'tains 
a far sharper image and a far more delicate 
appreciation of (he dramas tlian does the 
m'condary' consciousness of the man who can 
so glibly recite his impn*ssions, and with suoh 
admirable ease. The problem, then, for the 
man with the Imd mcmoiy* is how to establish 
U'tter communication between his normal and 
MHNinthiry ('onsciousness. He must be careful 
to ri'memlier that his memory retains an absolute 
iro|>rewsion of the drama, and that it is only his 
rapacity to call up those impressions which is 
so M'riiiiisly at fault. 

The Ueeleeeaeee of Memorielag. To 

learn any portion of these plays by heart is 
not a good practice. VVrbid memory is not 
real memory. The rememberiiig of words and 
lines is an act, it is not a continual oorrespondenoe 
between normal and secondary consciousness. 
Far better than memorising " words and lines, 
as it is called, is the habit of thinking over a 
scene. It is a curious fact that people with bad 
memories are nearly always impatient thinkers. 





Like a liot-headed seedier, they nu^ tiirougli the 
country of new experiences without troublinit 
to establish lines of communication with their 
base. This means intellectual destruction. 
Every step taken in knowledge must go aith a 
strenjg^ening of the lines of communicatiuti. 
And the lines of communication are Thought. 

Rending nnd ThialUng. We believe 
that a child’s memoiy can be trained by 
making it discuss what it has lately read or 
seen» making it think. By this we do not mean 
that parrot-habit of question and answer 
Ix'tween teacher and pupil, but rather an 
intellectual talk in which the teacher Hkilfully 
induces the pupil to speak about what it has 
lately l>een considering. In like manner the 
adult student may eiiTtivate a good memory 
by immediately going over in his oan mind 
some chapter in a hfKiK, or some scone in a play, 
which he has just read. He will have to check 
in himself the feverish dtwiit* to race through 
the book — curiously enough, paradoxical though 
it may seem, the chief passion frequently of 
peojde with extraordinarily strong memorit^, 
mid tWerefon* weak lines of eommtinieation. 

A mind that roifives sharp images alwaw 
eager to rtH^eive mon\ and go€*s rushing <m 
without pausing to Me<* that the lines u|M»n 
which these image's travel from the secondary 
to the normal conscMousness are (^stablisht'd. 
It is the person whose mind does not rc*eeive 
sharp images who reads ploddingly, and care- 
fully impresm's on himself the new of it'mcm- 
bering what he reads. 

then, is the lirst obstacle to U* 
got out of the way. Slow ri'ading, frequent 
pauses for reflection, and regular intervals for 
going over in the mind the imagen rei’eived are 
the iiest means of establishing our mental lines 
of communication. The student will also find 
it useful to discuss as frequently as tiossible 
the matUT w’ith w'liich he has engaged himself, 
(.'on vernation is the examiner of our minds. 
Another useful exercise is the writing diiwn 
of impressions, and this is one which should 
regularly be employed. In w'riting the brain 
is quieter, for the eye is iindistrac't^, and it is 
only in such a condition that lines of communica- 
tion can be established. As the exercist' is 
more and more employcHl it will lie found that 
more and more impres. ions return to the normal 
consriousn(*ss. 

The N^CMnity for Soloctlon, It is 

a helpful habit after witnessing a scene to eiow* 
the eyes and strive to see it once again with 
the mind's eye. After this a verbal df*sc*nption 
may be given to a friend ; and after that a 
written description should be made of %\w 
same scene — each exercise bringing out in- 
creasingly the details and the colour and the 
movemMit of the whole impression. 

The act of forgetting is a great help to the act 
of remembering. Here the neoeesity for selection 
comes in. It is a fatal practice to load the 
mind with the burden of onessentuils. It is 
a most useful practice, strengthing both the 
memc^* and the balance of the mild, to select 
consciously essential things for remembrance. 


and to discard consciously e\Tiythtng else. 
Any lalioured effort to “ memorise ’’ in a 
whoU'salt' fashion is to U* reprehended ; its 
result can only be a confused and chaotic store- 
house of information out of which can How' no 
ordered and detinite impressions to the normal 
iHitiMC'iousiunM. InteruH' intermt in a subject, 
toother with oliia'r>'a( ion and criticism, will 
build up u clim'rtH't memorv. and kwp ojieri the 
lines of communication, fn other words, think- 
ing about a thing I'stablishes iH'twn'cn the 
normal consciousness and the secondary ctm- 
tM'iousmws a (certain and an absolute Hym|Hithy 
concerning it. 

Does Memory Know oil Thlnga ? Wo 

cannot leave out from this article, although 
the subjtH'ts on' tri'aUHl in their pmper place 
elsewhert' [siv I*8VC’MOUHiY and PiiVHioi.<MiV], 
the psychu'al and physiological sidf»s of 
memory. There is the detinite act of rtH*alling 
an impression, and there is the ** sublimituil 
upnish ” which prewuits to consc’iousness some 
exfM^rience on our jiarl of which we had entiraly 
forgotten the know’li'dge. Kveryliody is awartf 
of these marvellous iiictiires which suddenly 
glow' iH'foit* the eye of conm'iousm^ and make 
the far fiast, for a single instant of time, os vivid 
as the prf'mmt. Men have relaU^I that in 
moments of great dangt^r — such os dniwning-- 
their whole |>Hst life has flashi'd Is'fort^ them, 
and it is a common ex{M^rten(‘e of aiiii'StlM'sia 
to relive in the few moments of the anawthetie's 
iKiwer over our consciousm^ long years of our 
life, with every incident as vivid and as detailed 
as it W'as in the jiiuit. 

By thiwH exjs^rient'es we are able to |>erceive 
that the memory of man is w'rfcH’t. Every 
picture is photographfHi indelibly, every Noium- 
tion is rts’ordfHl infallibly. Nothing can hapfien 
to us no great emotion or iiassir^ and 
tdusive m'nsation — w'hi<'h is not faithfully 
tn*asun'd in tho memory. And if. as cjertain 
nwm of sc*ienre deelare, the mt'niory inheres 
“ in a single eell, or neuron, or even in a single 
living moiwule,” we may fwl disisifMsI to answer 
that thi^ro must then in us a |M'rffH‘t memory 
of not ourselvfts alone, hut also <*f the lives of 
our fathers and our forefathers to the creation 
of the world, since that single cell or neuron 
has descended unto us from the first and [lart'nt 
cell of conscious existence. 

TbinKiag about Tbingo. But wc tind 
difficultv in rememl>ering early events in our 
life. No man can go liock to the memory 
of his own cradle. Few men can remem - 
U?r the first word they si>elUHl or the first 
sensation they cons<»ioiJsly received. Tlie 
memory in each one of us -"•descended from 
endless nncf'stors— m^, or may not, retain tho 
impressions of our infancy and the memory of 
creation's oast ; but, at Imt, we know that wo 
ourselves nave no power over that memory, 
cannot exercise any oominion over it., concerning 
any of the impressions it recorded Yiefore wo 
ourselves became definitely aware of conscious 
thought. From this we see that thought is tho 
great rivulet which flows from tlie 
memory to the tap of consciousness. Thought 



draw* th« watar from Uie well, and brioffi out 
of Uie bidden placet of our being the refretoment 
wJtich we call mem<^. By tbinkliig about 
things (not by learning things bewri) we 
cultivate increasing sympathy between the 
secondary consoiousness and the normal con- 
sciousness. The daazling uprusbings of genius, 
concerning which Frede^ Myers has written 
with such amaaing hicklity, belong to the 
subject of Memoiy, but cannot bo explained, 
it is permissible to think, however, that these 
subliminal activities are the result of thought 
in the past-->not necessarily thought of the 
particular thing, but the habit of thought which 
has so perfectly placed in s 3 rm|Mithy the memory 
and the normal consciousness tliat impressions 
travel eaaily and continually from the one to the 
other. 

We believe, then, that juat aa the habit 
of thought creates the ordinary good memory 
of the average efficient and capable man, so 
that same habit carried to perfection creates 
that wonder and mystery of tne world, a genius. 
The whole secret of the application of our 
education, and the use of our experience, lies 
in the creation of entire sympathy between the 
memory and the normal consciouaneas, and 
this sympathy can only bo established by 
iierpetual thought and regular self-examination. 
Let it, therefore, be seen tliat the matter is 
not one of training the memory (the memory, 
in all probability, being a more or less perfect 
record of our experience), but rather one of 
establishing belwet^n the memory and the norma! 
oonaciouaness, which calls itself ** 1,’' a channel 
of oomniunication and an intensity of sympathy. 
To do this wo must cultivate the habit of con- 
tinuai thought. 

Coacantratloii. It has been said that 
even the most earnest and pimis person can- 
not say the Lord's Prayer without a wandering 
thought. The reason is simple enough. The 
mind is intluenoed by the association of 
ideas. A word, a phrase, a movement, a 
scent, is sufficient cause to set the Uiought 
of a mind following that particular thr^ 
through the labyrinth of its memory. To 
concentrate the thought upon a single thing, 
without following any of the by-paths suggest^ 
at every movement idoim that one and definite 
road, ia an exereiae of win requiring the gieateat 
strength and the most sustained effort. 

And yet this coneentration of the mind is one 
of the esaentiak in an application of education 
to the affairs of life, rio man can hope to 
puxxle out a problem, to invent a new thing, 
to improve upon existing things, or to reveal 
any new aspect of truth, unleas he has it in his 
power to concentrate his whole mind upon the 
matter in issue, 

Osn he. then, leam to acquire this definite and 
decisive control over the maohinery of the mind ? 
It k possible, we believe, to teatm children the 
habit of concentration, but in the case of an 
aduH oonaetous of no particular interest in life 
the prooeas is one of great and almoat over- 
whelmity difficulty. Unfcna, indeed, the desire 
to acquire eoneentiatioo is sincere, every effort 


will be in vain ; and both in the ease of the 
child and of the adult there most be interest in 
the subject on which concentration is desired. 
Given, first, aa eager desire to acquire abeolote 
control over the machinery of the mind, and 
secondly, the opportunity of practising on some 
favourite subject, there is no reason why an 
adult should not leam, at least in tome deme, 
this one pre-eminent habit of education.* 

The Old Way aad the New. According 
to Mr. Francis W. Parker, Principal of the 
Chicago Normal School, who has written ex- 
haustively on this subject, the education habit 
of attention, or aa we put it, concentration, ** is 
purely a cultivatable one.*' 

In simple spontaneity,** he says, ** without 
direction, there is ve^ little development of the 
habit of attention. Ihere may be many acts of 
attention, but they cease before they reach the 
education point, or they have no organic relation 
each to the others. The cultivation of the habit 
of attention is the main factor in education ; the 
habit of obMrving closely, listening intently to 
language, and of reading intensely, are the fun- 
damental means by which self -activity is induced 
and developed.** 

The Amohesns have developed, or perhaps 
we should say are developing, a system for 
cultivating the habit of attmtion. Like every- 
thing else which comes from America it is not 
new, but ia rather a swift and revivifying 
development of something old. In the present 
instance, the American method is an improve- 
ment on an Asiatic method which has in 
use among the Buddhists for countless centuries. 
The Buddhist gives a pupil a stone, bids him 
hold it in his hands, ana cautioning him against 
lifting up his eyes from the object, instructs 
him to nx his thought to the stone and to hold 
it there with the tightening force of his will. 

The American, on the other hand, gives his 
pupil an orange, and bids him look well upon it. 
After that the pupil is allowed to model the 
orange, then to paint it, then to draw it, and then 
to study it. As soon as the shape, the colour, 
and the character of the orange has been 
mastered, it is peeled, and the skin is observed 
with minuteness. Then it is cut into parts, each 
part is examined, and then the pulp and seed 
are observed, drawn, painted, and oescriptiona 
given of them in wrilang. 

Thm Smer mt of tbo Now Woy. The 
difference in these methods will be appreciated 
at once. In India the fakir may be seen who 
has clenched his hands until the nails have 
grown through the palms and thrust themselves 
through the backs. In America the man may 
be seen who has leamed to make an eternal 
record of the human voice and who has har- 
nessed electricity to the service of mankind. 

The secret of the American snceem in this 
method lies in the selection of the aubjeot on 
which we seek to prMtice concentration. If 
you detest theology, it will not help you to 
concentrate your thoog^ta by Uatemng to 
sermona. If you have no sympathy with nifisic, 
the effort to concentrate your mind upon the 
logic of a moaic lecture will not help you one 



whit. II yoo ttn fond of flowm,do not try to 
concentrate your thoughts upon postage-sUmps, 
and if you are fond of postage^stamps do not 
labour to concentrate your thoughts on electrical 
machinery. \lliataoever is your favourite 
subject, or the theme in which you fancy you 
have most interest, in that learn to acquire 
the educative habit of attention. 

Self-examlnatloii. And yet there are 
many people a*bo confess their inability to 
give their attention to an 3 ^hing, and who 
complain that it is impossible for them to 
acquire the habit of concentration, since 
any object da*elt upon for but a few 
minutes irritates the consciousness and arouses 
antagonism. For such as these, as wo said at 
the outset, the path is beset with extremest 
difficulty. The great cities of the world are 
overcrowded with young people capable of not 
ten minutes' concentration. Wliatever w'ork 
they do, they do without delight, their thoughts 
wandering aimlessly through a chaos of mental 
impressions, the machineiy of their mind run- 
ning on without control of any kind — den»lict 
intelligences. They experience in their live* 
neither exultation nor delight ; they have no 
knowledge of pleasun* and n'at enthusiasm : 
the beauty and the splendour of the natural 
world, and the glories and the conciut^sts of the 
intellectual world, have no signiH<*ance f<»r them. 
Beyond the ordinary pleasures of the physic^al 
organism, which we share with the animals, 
they know' of no Hatisfa<*tion. 

In cases of this kind, the habit of attentitm can 
licst lie created by oc'casional exercise's in intel- 
lectual egoism. Tlie derelict inU'lligence, anxious 
to acquire the habit of com^ntration, and y<*t 
professing that it has no subject on which it 
cares to fix its attention, must liegin with 
itself. Let such a man examine liimsidf, dwell 
upon himself, analyse and dismn't himself. l>>t 
him begin by learning to observe himself. Why 
does he do such a thing ? Why d^wjs he permit 
himself such a habit ? Wliy does he go to such 
a place ? By repeated qm^tions of this kind 
addressed to himself, he may arouse out of its 
suffocating torfior the will which has ceased to 
direct his volitions. At every turn of his day lie 
must learn to lie olmerviny himself by means ttf 
questions. Haply, in the end, this morbid 
self-examination may lead to such disgust with 
himself that his consciousness, taking upon itself 
new stftmgih, will fling off the m<>ntat torpor 
which has obscured his intelligcmre like fumi's 
of wrine, and take possession of the machinery 
of his mind, controlling it and guiding it to 
conscious ends. 

The habits of reading intently, of conversing 
intently, of listening to spoken words intently, 
help to build up the properties of concentration. 

DO it With Might, WV should do 

all things with conscious direction. The 
negation of concentration is slackness. To 
md slackly, to talk slackly, to Itsicn and 


to ohaervr slackly, is to loosen alt the 'nitsclea 
and fibres of intellectual alertness. Tho 
student must for ever check in himself any 
slackening of interest. If he is reading, and the 
subiect b^ns to pall ujxin him. he must shut the 
book and turn to some other subjei'l which will 
arouse his interest ajmin. Wliatever he finds to 
do, he must do it witli all hia might. 

In exercises of contemplation, it is ini|H>rtant 
that he first consider what he will olwrve in any 
particular object — its form, its (*olour, or its 
sound. His thoughts roust all U' n'gular ; cvciy 
fresh apprehension must arise from some definite 
ac’t of attention. For instancH', lie must Un'orne 
aware of some particular curve in a butterfly's 
wing while fixing his attention on the form of 
the insect ; he must hcMnme awart' of a imriictilar 
shade of green in the wing while fixing nis atUn- 
iion on the colour of the insec't. He must correct 
in himself the haphazard working of the mind, the 
sfiontaneous flight of his attention at every glanen 
of his eyt«. The mind must follow the orderly 
eoiirse of his sysii'm of oliservation. umJ must 
work alw'ays under his eonscious control. 

Wordsworth's **Wlso Pssslwonoss.'* 
While our ohjci't is to show here somi' of the 
chief and most useful methods of leaniing the art 
of enmx'iiiratifin, and while we Is'lieve that this 
is indexed one of the pre-eminent habits of 
i<lucation, still we must attc'st our faith in the 
Wonlsworthian thtniry of a “ wise jmssiveness.” 
There are wrtain natiin^ of a highly inU'lk'ctual 
order to whom ennoentration must always apiM'ar 
an irritating impertinence. And if to tnem^ 
jieoplc —generally [SHiple of some creative 
ability — ideas of a liiminotiH kind come in their 
siaUst of [NUMiveness, streaming in u|xm them as 
sunlight stn^ams into the morning, we may lie 
sure that Nature does work in this din»etion, as 
well os in the more definite and din'idcxi fashion 
of directed energy. Thew'fore, it is good, even 
for the man who pra<?tiH4w exercises of cont?en- 
tration, to jiermit himiadf eertain minuUw of 
{lassivenesM, whenun ho allows to flow frtsdy 
into his soul the brt'ath and seen't influences of 
his surroundings. 

Moreover, it is in moments of this kind that 
he will most easily gather the fruits of his con- 
eentration, for the mind givers nothing which 
has not first entered it, and the nuist ghirious of 
** subliminal upnishings *’ must, we lielieve, 
have at least some (lart of its origin in our own 
observation and cxpcrienctr. If we are always 
acquiring, we shall never invent ; if we an< always 
olsw'rving, we shall never en*at4'. 

However, the mind cannot lie dainagcsi, mir 
the play of the miul bi^ haro|Mrn.*<J, by a con- 
tinually increasing clostmess of observation ; and 
by this means, more than by any cif tlio mom 
eiaboraU' exercises of proferssors on tliis head, 
however valuable they may Ijc, tlic lialiit of 
the most useful conc'entration — the cxmcirntra- 
tion leading to creative activity — thay best be 
acquired. 


CmUinutd 
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style p rose i ^ mmny an old and obsolete book 
mm the bli^t of oblivion. 

StylM of the Greet Writere.* Among 
the inflnenoee on later prose must be remem- 
bered the proee of the poets— the prefaces of 
Wordsworth, the misoeOanieB of Soott, the critical 
efWByt^ of Coleridge, the letters of Byron, Shelley, 
and Keats. But the student has a wonderful 
variety of object lessons in style before him. 
apart from these great names. There are the 
Ihiritan fervour and grim humour of C’arlylc, 
the gentle intimacy of Charles Lamb, the gract^ful 
confidences of Leigh Hunt, the aerial cackmce of 
I>e Quincey, the emphatic, unmistakabk* vigour 
of Cobbett, the brilliant antitheses of Macaulay, 
the incisive phrases of Hazlitt, the wit of Sj'diiey 
Smith, the beautiful imagerv' of Ruskin. the 
doling sea- music of Suinbume, the clashif* 
lieauty of Landor's dialogues, the perfect 
serenity and harmony of Newman, the Bcholurly 
prose of Matthew Arnold, the undworated diction 
of Hallam and Freeman, the picturesque pages of 
Fniude, the jewelled sentence's of Walter Paler, 
and the sparkle of Stevenson. In the main the 
pro8(' writer whfi aspin*s to style must Ik' an artist 
just as the ptn't is an artist. Imt the se'crct of 
style' is, ultimately, the harmony la'twt'cn the 
subject and its treatme'nt. 

Litemry Style. Feir genera! pur|K»se*» 
style has been conside*rably influenced hy tlie 
usage of journalism. Tlu* 1 ^*hs is re^sponsiblc for 
a marked lessening of the distinctiem lH*twccn 
written and spoken language. There must 
always la* some' distinction U'lwcam the tuo. 
The skilled writer must of ne*(H'ssity possew a close* 
acquaintance* with tlie meaning of ueirds : and 
it is, pt^rhaps, a de*fective knoukdge of the* mean- 
ing of words which liew at the root of most 
failurt^H in com[>osition. The sfa*aker, hy int'ans 
of accent, cnqihasts, look, gt'sture, personality, 
can lend significance' to a comparative*!}’ ]KM»r 
spea'ch. The writer. If he would impn^ss his 
readers as effectively as the speaker impre'SHe« 
his audience, must find liteiaryequivalentsfor the 
methods and circumstances of platform and pulfiit. 
But the aim of the writer who addresses himse'lf 
to a wide public should be diri'cted to the^ 
perfection of a styk* that shall be* distinctive — a 
copieal style is but a mask — clear and collo(|uial, 
yet avoiding baldness and vulgarity, and from 
which foreign words, once so plentiful in the 

spotted Dick ” period of English prose, shall 
l>e notably absent. 

Aiogrmphera and Historians. While the 
' sve done much to increase our know- 
ledge of bygone, and particularly of Elizaliethuii, 
literature, as w’cll as to popularise various 
branahes of scientific learning, tlie biografihi'rs 
have given to the prose of the period some of its 
greatest intellectual assets. Houtbey's Nt'lson."' 
Lockhart's ** »Soott,” Carlyle’s “ Cromwell ” and 
“Sterling.” LewWs “Goethe,” Froude’s “Car- 
lyle,” Masson's “ Milton.” Spedding's “ Bacon,” 
Stanley's “ Arnold,” are classies that for one 
reason or another are never likely to he super- 
seded. The influence of Engltsb historical 
methods has been world- wide. The nineteenth 

century historiaas are worthy successors of 


Oiblxm. Tliey have determined the unity of 
history, brou^t tlie study of evolutioo and 
environment to a pitch of scientiHe accuracy, and 
made history a fascinating stud}*. 

Thwlogy and seienci*. |)hilos<qilty. polities, 
mmomicH. art, education, and travel will Ik> 
briefly touelud upon in our ehronolc^ieal study 
of the Wading prose writers of the {leriod. T^en* 
remain, liowever. befon* we take up this chrouii- 
logical study, two facts of esjit'cial inteit'st that 
must W noted. Oiw is the high literary value of 
much of the seientifle literature of the time, as 
disclos'd, for exampW, in thewTitings of HuxWy ; 
the other is the distinction attained hy women 
w riters. The latter is a |^K>rtent that should com- 
mend itstdf to some philosopher of the futiin* ; 
its ultimate Mignitieance is hidden from our ki'ti. 

Ennnyintn nnd Critics. No serious 
student of English eritieisin can afford to nt'gk't't 
the prow* writings of Sami^ki. Tavjx»r (\)1.kuii>(ik 
(h. 1772 ; d. 1834). They an* hy no means 
easy to rt'ad at the outsc't, hut when tiu* author's 
|KMnl of vi«*w has Us n attaint'd they will prove 
most stimulating and suggestivt'. The “ Lectures 
and N(»tes on Shakes{H*ari' ” an* t*M|MH‘ially 
vahiahW both on aet ount of their grt'at intrinsic 
value and the effects they had on later estimates 
of the national potd. 

Sydnkv Smith (h, 1771 : d. 1843). FraN( is 
Lord Jkffkky (h. 1773 ; tl. 1850). and Hknry 
Pktkh L4»rd BKiHMiHAM (h. 1778 ; d. 1868), 
wen* jointly resiHmsihle for the early niimlierH of 
the •* Edinburgh Kt^view.” They were iHiliticiuitH 
first and men of k»tters in a secondary wmse. 
.Sydney Smith's was a natural wit, hut it was 
always unck*r the control <if goes! taste. His 
style was natural, and he usid with iinequaltHi 
effect against the forc’cs of pn*l<*n(*e and 
pomposity the proc(*sH of logical inquiry known 
ns the rrauctut ad aln*ardum. Jeffrey wiis master 
of a stvW the inqKirtance of which is derivcHl 
from the fact that it Hi*rved as a model to 
his grt'atest con trihiitor, Macaulay, ilrougham's 
zeal for popular cducaticm was gn'ater than 
his discretion as a <*ritic. Wii.{.iam (iimmn 
(h. 17, W ; d. 1826), the first editor of the “ Qiiar 
terly R<*view.” wan anotht'r “ man with a Idud- 
geon,” w'hosc lM*st siTviei's were those* he nmdertHl 
to the Ehzalicthan dramatists and i*sp(«('iallv to 
the memory of lk*n Jonmm. Few men wluise 
names an* rememlHjn*d in literalnn* ever wrote 
more that has heeii forgotten than did Rohkkt 
S oUTHKY (h. 1774 ; d. 1843). His fertility of 
{iroduetum was as amazing an its varii'ty. He 
was a iK’holar, and, considen*d as a stylist aloiu*, 
elairos a high place among his eoni(*niporari(w. 
And yet “ of what is ealWd style.” he said, “ not 
a thought enters my hf*ad at any time. I only 
enck'avour to write plain English and put my 
thoughts in language which every' one can under- 
stand.” 

Sir Waltbb StYm (b. 1771 ; d. IH32) wrote 
almost an incessantly and as varimisly asSoutlu*y. 
but with much greater success, indefiendi*ntly of 
his greatest work. His essays im chivalry, 
romance, and the drama, and his tetters on demon- 
oloc^ and witchcraft are still eminently readable ; 
ana he was a painstaking as well as a capable 
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editor, c*»if)rctall 3 r of Bwift. JoHH WiUK>ir(b. 1786; 
d. 1K64K the North '' of Bkok* 

wcod'M Magasune/" ui cniefl^ remembered m the 
lit^Tarv parent of Be Qainoev, m part author of 
that brilliant aerioa of dialogaefl, *"Nocteii 
Ambroaianje,*^ and author of a work entitled 
** Lighta and Bhadowa of Bcottiiih life/* Joiim 
G rBsowLocKHABTfb. 1794 ;<L 1864), Hcott'a non- 
in-law, and Wilaon^a friend and colleague on 
** Blac’kwood,** who auocetded Gifford an editor of 
the ** Quarterlv/* gave to joumaltam much that 

S T right ahoulcl have been devoted to literature. 

t« maateroiece ia the ** Life ** of Bcott, second 
only to MftweIVti **Johnron** aa a model 
biography. Every student must read it, but 
may neg1er*t hiii novels, though ** Adun Blair** 
is worth reading if one sliould come acroui it. 

Ckarlwa Lamb. One of the greatest, as 
he is one of the least portent ious, of English 
prose writers, is ('mablkh Lamb (b. 1776 ; 
d. 1834) ; but the now world-famous Essays 
of Elia** originally issui*d from the press, at 
all events in their oolloct4*d form, upon a cold and 
irmtponsive world. In the history of English 
proses Lamb stand«( as much alone as Landor or 
Sir *rhomas Browne. He is master, not of one 
styk\ but of as many styles as he Mssossed 
moods. He is full of elusive (x^hoes ot the old 
writers whom ho loved. His is the art that 
t'onceals art, for seemingly he is os frank and 
as eonimunicative as Montaigne. His character 
is written in his ** Essays *' ; his autobiography 
m his LetU^rs. He wroU* for magaaines — the 
'* London ** in (mrtk^ular — but he wrote a hat 
he would, and not merely or principally for the 
pecuniary proctHKis of literary work. Henun, 
undoubtedly, lies part of the Mx'nH of bis enduring 
f'hiirm. Then, he was a man of many friends. 
His life-story is as inspiring as that of Scott. 
Posterity it!vercnces Lamb almost as a memory 
of a golden age, as the emlnxlitnent of a quality 
of heart from which it has parted ; it looks 
on him as Lucifer looked on Paradise lost. 
But Lumb was not only an (tHsayist of unique 
ehtimi ; he was also a critic of rare insight and 
surprising aiH'uracy. Nothing that he wrote, 
and wonderfully little that his life inspired 
other.4 to write of him, can the student afford 
to 

William Haslitt. In Wuxiam Habutt 
(b. 1778 ; d. 1831>) we have a strong contrast to llw 
man who regartM him as one of the fints»t and 
widest spirits breathing.** Haalitt was indebted 
to Lamb, and ackuowMged the indebtedmws ; 
but with a critical faculty aa keen as that of 
Lamb, he poitaessed not a* scintilla of ** Elia's ** 
human sympathy ; hence, whereas the one is 
)ov(h 1 the other is given tlie meed of almost 
frigid praise. Yet Haalitt*s is a name of first 
hn^rtanee. “We are mighty tine fellows,*' 
sam BtewtnHon, “ but we can't write like 
Wiliiam Haalitt." He is the master of apt 
and illuminating phrase. The student of Bhake- 
speare owes much to Coleridge's “ Lectures.*' 
be owes much also to Lamb's ** Critical Essays,** 


out he must also study, and study with attmtkNu 
Haalitt*^ ** Characters of Shakespeare's Plajrs *’ 
— a work dedicated to Lamb^and the ** Lectures 
on the Dramatic literature of the Reign of 
Elisabeth.** Of equal note are the “ Le^nres 
on the English Comic Writers ** and *' Lectures 
on the English Poets.** It must be confessed, 
however, t^t there is more venom than justice 
in the personal sketches he c^led ** The Spirit 
of the A^.** But, as a recent writer in the 
** Quarterly Review *’ well says, noting the 
haunting motto prefixed to the delightful esaav 
** On Sundials," if one only counts Haxlitrs 
serene hours, they prove him to have had 
something far higher than the talent which does 
what it con. He had his share->-no one who 
has tasted the fruit of those serene hours can 
gainsay it— of the genius that does what it 
wtitM.** 


Thomna Do Quiaewy. An o^ect of 
the most contradictory criticisms is *rHOMA8 
D* Quincby (b. 1786 ; d. 1859). Sir Henry 
(Vaik, in his introduction to the final volume 
of ** English Prose Selections *' describes Be 
QuinoeyB prose as spurious, and as possessing 
" all the appearances of eloquence except those 
that are true." Further on in the same work 
Mr. R. Brimley Johnson, who alludes to Be 
Quinoey’s "vigorous intellectuality," **mniu8," 
•• richness of fancy," and " splendour of style,’* 
says: ** Exactness, carried to the verge of 
pedanti^, is the conspicuous merit of his style, 
which is further strengthened by a scrupulous 
attention to the conditions of effective com- 
pariB<ni. and by the explicitness with which his 
statements and clauses are connected." With 
Haalitt and Lamb, Be Quince^ was a con- 
tributor to the “ London Magaamc," in which 
his “ Confessions of an English Opium Eater" 
appeared. I>e Quinc^ey stands sponsor to the 
modem school of *‘ prose poets " of w'hioh 
Mr. Swinburne is the great exemplar. He has 
much to attrac't, but is dangerous to follow. He 
lacks a certain dignity, is normally without what 
we understand by tne word " reverence," and 
be is at times terribly dwcursive ; but we must 
remember that the bulk of his work, which has 
been collected in nine volumes, was anonymous 
jotiimalism, and that the writer kept up a weak 
physique by the use of opium. The ** Con- 
fessions,** tW historicaJ essays, “ Levana ; or. 
Our Ladies of Sorrow," and the " Autobio- 


graphic Sketches,*' should be closelr studied. 
T)e Quincev has been styled the " BosweU of 
Essay ism,*^so intimate are his revelations of both 


himself and his associates. He possessed to an 
almost amaxing degree an instinct for dramatic 


expression. Whatever some of whom he wrote 
may have thought of hb character drawing, 
be 'was well liked pefsonaUy, and in his liUer 
years he proved a good husband and a devoted 
father, t^haps Mr. Birrell is right whe n he 
declares that Be Quincey will alwwys be ** above 
criticism." This great esnayiat was a rhapsodist, 
bat he was, too. an inquirer, and his iMueaee 
was against cast-iron formality in Engliih prose. 
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Ocmtiaitfd 








The lieginnor wiU now note that, altlioii|^ 
tlie fiemitoflcfi are not the same in aaoending aa in 
descending a minor node, the fingering ia alike 
lK)th up down, the prodnction of the ru^t 
fioteii spending on the ■tomring being **nti- 
moured bv tM fingem. Below C (the major 
scale which haa no sharps in music) at an tntenral 
of a minor third comes the note A. [Exs. 4^.] 
The pupil should now get pen and music paper. 
To impress on the mind the position of the semi- 
tones, it is well to copy out the scales ; first, the 
tonic majors and relative minors, and then the 
tonic majors and tonic minors, the latter being 
(hose minor scales which begin on the same note 
but have a different signatuio of accidentals. 
Having written out the scales in all the sharp 
and fiat major keys, confining the range to the 
compass of one octave, pra4;tise them carefully. 
To variety, write the first and third scales in 


and beautiful. It is the thoughtless ww in whiek 
scales are practised that makes them sodisi tasteful 
Think, therefore, of a great master playing asc^ 
in an ideal manner. Try to imitate the dignity 
of his tone in bowing slowly. When, in course 
of time, the scale can be taken mere quickly, 
the student should always have in imagination, 
if he wishes to improve his execution, the charm 
of the rush of brilliant sounds obtained by a 
clever virtuoso. The beginner's first attempts to 
plav scales may be unhappy, but dkaprantment 
is the companion of all true happiness. The latter 
will come presently and be doubly appreciated if 
the pupil perseveres. Later on the scales may 
be extended to two or three octaves. One thing 
at a time " should be the maxim of the beginner. 
If he succeeds in reading and fingering the notes 
of the different scales within the compass of an 
octave well in tune, slowly, he will have done 
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Kx. 4. 


B, Relative Melodic MINOR of D MAJOR, with same iharpe 
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Kx. 7. D, Tonic MINOR, with one flat, B. This Is the HARMONIC form used In Modem Harmony 
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The MELODIC form of tho same sealo 
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four four time, the etx^ond and fourth in tlm>e- 
four rhytlim. and so on. 

Hyrnna. In order to impress the correct 
fingering on the memory, take the top line of 
some weil'kuown hymn end transpoee it into the 
different keys. Practiee it slowly, and try to 
convey tlie meaning of the words to the sounds. 
As correc't intonation is of mat importance, the 
student should aoeustom himeelf to recognise, 
iH'fort* U^inning a piece of printed muaic, the 
key in which it is written. The *’ key ” to the 
key is indicated by the last note of an unaocom- 
|ianied melody, or tlie bottom baas note of the 
accompaniment. This is the general rule. 

Scmlea, Many beginners have an unfortunate 
prejudice against pracUetng ecaka. Although 
a iMuily played scale is decidedly uninteresting 
to listen to, yet under the bow of a Sarasate 
or an Ysaye there is nothing more brilliant 
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admirably. Should the playing of scales become 
irksome, he has himself to blame for not conoen- 
tratiim his mind on their study. 

DiffIcultleM. It is attention to the things 
which are tiresome to the majority of people which 
makes for success, and even, in some cases, for 
genius. In this complex life of ours, the mind, 
if it be a good one, is strengthened by the diffi- 
cult iea it encounters. In m same way, scale 
playing strengthena the fingers. There is conse- 
quently considerable moral discipliiie in prac- 
tising scales not onoe a fortnight, hut regukrly 
every day. The sectei of auoe^ws in singing, it 
may be whispered, hes in the ability ol the 
vooahst to ** scale*' the voioe beaotifttlly. Of 
all inatniments, the viohn approMdies most 
closely, in its methods ol intonation, to t^ 
human voice. The practice of scake, tboefoie, 
it ceeential for proficiency. 




If tcftle pl»ytiig liM been Tuied by the slow 
preotiee of ofasnle^ «s enggeeted, the student will 
alrendy have begun to make aoquaintanoe with 
moat, of the JntermU [Ex. 9]. 

Begin each exerciae slowly . Work up the speed 
gradually. Play each pair of notes with a full 


Thn Chromntlc Scaln. This question of 
accidentals leads us to the artificial scale* known 
as the Chromatic, which proceeds entirely by 
half tones (Ex. II]. 

The student should remem Iter that more than 
one note in this scale must never be stopped 




bow, down on the beginning of the bar, up on the 
second beat, and so on. Other methods of bowing 
will be dealt with later. Having studied the course 
on Transposition [page 1057], transpose the fore- 
going exercises into different keys. Next combine 
the intervals in the way suggested in Kx. 10. 


with the little finger, and that the same finger 
must never lx* employed thrice in auecxwston. 
He should avoid also sounding the oiien E and 
A Hirings, whether in as<*ending or descending. 
The exact fingering depends a gcxid deal on the 
eharacter of the music. In moving the second 
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COMBINED INTERVALS 
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etc. 


Many shaips or flats may look formidable on 
paper, but the Angers of the violinist are not 
confronted, like those of the pianist, with black 
kc 3 m at a higher level than are the ivory notes. 
Tnerefore, accidentals should be easv to play 
on the violin, alUiough Berlioz, in tiis clever 
Instrumentation," gravely writes that the 
Ex. 11. 



or first Anger up or down, be careful to go at 
onc?e for the pr^isi? slopping -place. Lingering 
midway in the stopping spoils the intonation. 

L4ft us repeat that, if proficiency is to lie 
attained, the student must comrentrafe his 
attention on one exercise at a tim«*. As soon as 
the slightest facility in playing has Ijeen arrived 
♦ 


wltli MUiN- 


scales of E7 and F are ** difficult," that 
ii "veiy difficult," and "almost im- 

practicable." But Berlioz waa a flageolet player 
ratto than a fiddler, and Spohr, one of the 

matcat of violimsta, carries more weight when 

& saws that the violiniat has an " equal com- 
maad of all keys, even those the most remote." 


at, a desire arises to skip sertotis study and gel on 
to " pieces." With a pupil who has a masUrr 
to check him this tendenev is bad ; but 
the temptation requires double will-power to 
conquer when the pupil is working unaided. 
Instead of hittering away valuable l^ure with 
meaningless tunes, the ambitious student will be 
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totter emf^oyed MmurioK leoaito In 
towing tlie JBtoton CkotHkln Ex ft 
Practiee thaie ilowljr ml tot. After toting 
the iutervaU in tmie, mcreeae the speed. Tesns* 
poae tAii eierdie into sU the other nsjor 
key*. 

PmetlM Tmbln. At this stage the 
stndent should make out a practice table. 
Apportion the Ume which can be devoted daily 
to violin stni^ somewhat as follows : 

Beale of C major 5minotea 

„ M A minor .... 5 ^ 

Intervals 15 

Broken chords .. •• ..15 „ 

40 minutes 


toidg^ tt dimkiiahes to soto of to vi^ In 
ai^ case, to toginner desirous of oullivtoig 
a good tone should refrain from playing feebly 
at tort Not only ahould to bow> toth nn and 
down* be made to bite well without rouftoiess 
throughout its length, but to fingers must stop 
to strings firmly. This effort may produoe corns 
on to tips of to fingem of to (sit hand, but 
in a short time these ww give no trouble. 

End of Pmctico. After practice, slacken 
the hair of to bow. Before putting the violin 
away, mb off the rosin with a soft handkerchief, 
and wipe the stick of the bow. Should the 
fiddle require general cleaning, wipe it with weak 
whisky and warm water, and finaUy with a 
little light oil. \Mien the tow gets greasy, wash 


£s. 12. 


BUOKCN CHOUDS 






etc. 



This plan run Ih* <‘hHiig(*d disrriH'tly <lay l»y 
day. but 40 niinutrs at tirHt is long enough for 
the U^ginner who is in earm^st. It is wise to 
pmrtim* in solitude. If the room cannot la* 
otherwise reMerv<*fl. rise an hour earlier than 
usual. In that ease, to avoid annoying sleepers, 
a sk<*leton, or mute violin, ran Iw tought for 
a tout lOs. But tkf^e Mi-called practice violins 
should to avoided wherever possible. They have 
a Imd influence on the learner, and t<*nd to destroy 
his ooneeption of tone. A **mute‘’ is totter, dnd 
ran to ptindiaaed for a few pent'e. Placed ujam the 
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it with soap and tepid water. Conclude the bath 
w ith fresh and cold water. Dry the hair before a 
firt*. then rub with tine powdered rosin. 

As soon as the many difficulties w hich confront 
him bc^n to U* fs*reei v(*d. the first eagerness of the 
violin student is apt to abate. It is easy then to 
neglect pewtitn* for a while. But such a procedun* 
is fatal to progress, and it is only by resolutely 
adhering to the plan of study drawn up that 
the self' instructor will presently Wome a good 
player. The toginner must imitate the tortoise 
ratiier than the hare if he wishes to triumph. 





mVlNMI 

iiubjtt t of (he exjpcTimeQi U able to say iliat the 
Hound U Homea'here eqaidistant from the two 
<*ai>. In order to obtain sucoess with the follow- 
ini( experiment, it is necessary that the acuteness 
of hearing in the ta o ears be equal. The subjec*t 
in blindfolded, and a noise is made by the finger 
and thumb, or any other means, Just in front of 
his nose, under his chin, or at the hack of his 
neck. From the fact that the sound is heard 
equally in tlie two ears, the subj<^t will rightly 
confine his guesses to the plane in which thciee 
places lie, but as to the exa<;t fmrt of (lie plane 
from which the sound procMds he will lie com- 
pletely nonplussed. A sound produced under 
liis chin is as likely to lie referred to the (op of his 
head or to the liack of his niM^k as to its ai'tual 
source, 'fliis simple cxfierimimt affords a veiyr 
conclusive firoof of the a(toc*pUd theory. From 
this simpk* problem we must fiass to the actual 
mechanism by w'hich w'c afipriH’iale sound. 
'Jlieri^after it will Is* well to note other mc*ans by 
which sound can Is* ap|ircciatcd or its const*. 
qtienct*s made evident. 

The StructMrw of tho Ear. Ilie 
stiund wave w hich has lss?n more or less eoIle(*tt*d 
by Inflection in the external ear passes through 
a short canal, at the liottom of whi<*h is found the 
Iffmpanum^ or drum of the ear. w'hich is thrown 
into vibration synchronous with — that is to say, 
at the same rate as — the alternation of com- 
lircMsicms and rarc*faetions that constitute the 
Mound wave. To the inner side of the drum is 
attacdied a small Isine w'hich is joined to another, 
and it to a third. 'flnsM* (hits* audiiory rnuticlen 
(ossiek* meaning a small lione) form a very oblique 
bridge across a narrow air-filled cavity which, 
though r«*alty littk* more than a slit, is known 
as the middk^ ear. 'Ilie air w hich it contains is 
sijpplifsl fntm the throat by means of a H|itH'ial 
(*hannt*l which is knnw'n as the Kustachian tuts?. 
This permits the air to pass in or out, so that its 
ftrf*Msure may alwaw lie the same as that of the 
air on the outer sicu* of the drum--’ that is to say. 
that its pressure may lie the same as whatever 
hapfiens to be the atmospheric* piessun* at any 
given moment. The pc^nustence of this equality 
of pn'ssun* IS nec^ewsarv not only for comfort, 
but also for sucHastsful hearing. If we descend 
to the tKiiloiii <if A coal-mine, where the atmo- 
spheric pn*ssun* is raised, or if wre asc*eiid in a 
balloon, so that the atmospheric pn^un* is 
lowennl, it is a w'ise |iriH‘aiiUon oceasinnally 
to swallow one*s saliva, as this act opens the 
Bustachtaii tulie and |)ermtta of the equalisa- 
tion of firesiiurt*. If the tulie lie closed, as may 
hapficn in disease, the air w'iUtin the middle 
ear is apt to be alsKirbed and the |iressure 
thus kiwertHi, with evil consequences. 

Th# Mlddl# Ear* The business of the 
Uiree bont*s is to transmit the to-and-fro Wbra- 
tions into w'hich the first b thrown in \*irtue of its 
contact with the tympanum. Two minute muscles 
are attachr*d to these bones, one of which, when 
it contracts, tends to tighten the drum of the 
car so thst it n*siKmds more readily to aerial 
vibrations of smslt amplitude. The* hearing is 
thus made moiv acute, and wc therefore employ 
this muacic when we strain to hear. When the 
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second muscle contracts it tends to lessen tha 
rigidity of this threefold conducting apparatus. 
It is therefore of value when we try to reduoa 
the intensity of loud sounds. Sometimes it is 
paralysed, and then loud sounds are found to 
be very painful. This muscle is the nearest 
approach that we possess, since we have no 
carlids, to an apparatus for cutting off external 
vibrations — which our eyelids do ao efficiently, 
for the eyes. 

The Innnr Ear, The third and last of 

the three bones is fixed to another membrane 
which is thrown into vibrations corresponding to 
the vibrations aroused in the tvmpaDum, and 
which closes a remarkable canal filled with fluid, 
the* said canal being part of the internal ear, the 
essential part of the organ of hearing. The sound 
vibration, more or less modified in amplitude, 
pc*rhsps, by tlie action of one of the muscles 
we liave named, is communicatc*d to the fluid of 
this canal, which takes a Mpiral shape that has 
some refM*mblance to the shell of a snail, though 
it is very much smaller. This canal lies in the 
hardest lione in the body — the hardness and 
rigidity of which are of value, in that they do 
not tend to damp sound vibrations which are 
appreciated within it. As the sound w'ave 
travels along this spiral canal, it naturally affects 
an extraordinary structure which lies along the 
w'hole length of a continuous bridge or partition 
that divides the canal into two. This structure 
is know'n as the organ of C'orti. 

The Plnno Thoory of Helmholts, 
Since the (^anal steadily dimtnisht^ in width 
throughout its entirt* length, it follows that the 
Hint's constituting the bridge become shorter 
and shorU'r. This fact aroused the careful atten- 
tion of the illustrious Clt*rman physicist. Von 
Helmholtx. whose name w'ill go down to all time 
as one of the founders of the doctrine of the 
conservation of energy. Helmholtz supposed 
tliat , as in the case of a piano, the shorter fibres 
of this bridge— thosi* that lie neart*r the apex of 
the spiral — correspond to musical notes of iiighor 
pitch, while the iongc*r correspond to the low 
notes. This may lie descril>ed as the theory of 
sympathetic vibration, or, more briefly, the 
n*sonance or piano theory of hearing. This 
thtHiry has liecm widely held, but it is extremely 
difficult to perfect it in aocordance w'ith the 
facts. It is, however, moat remarkable that there 
have Itecn recorded nunfbrous cases of partial 
deafness, whore the patient wtis able to hear 
every note on the piano, perhaps, except one, or a 
sequenen* of tw'o or three. In such cases it has 
sometimes been found that there has been some 
di*stnicUon of the structure of the internal ear, 
more or less corresponding to what might have 
lieen expected on the assumption that the piano 
theory of Helmholtz is correct. 

Th« Function of the C^llo, At any 
rate, the fibres of this 1<^ bridge are covered 
by a company of tiny living cells, which are 
{^vided with minute sensitive hairs, and 
which must be regarded as the true auditoiy 
cells, corresponding to the distinctive visual 
cells of the retina of the eye, which are the 
umnediate means of our appreclatiofi of thoaa 



ethereal vibrations which we call ligki. The 
hails of the auditory oelb doubtkes appreciate 
every motion or change of pressure which a 
soand wave from outside may inyiart to the 
fluid in which they are bath^. The base of 
each of these innumeraUe cells<-the actual 
numb^ being about 15,000~>i8 directly supplied 
by a tiny branch of the nerve of hearing. But 
when we come to the transformation of material 
vibrations into nerve energy, we have reached 
the limit of what is orcSnarily regarded as 
physical inquiry. The entire length of the canal 
we have described is about 1 in. As this is 
very much shorter than the shortest wave- 
len^hs of any sound that we can appreciate, it 
follows that the whole internal ear must consti- 
tute one vibrating system, the whole of which at 
any one moment is in the same phase. The 
structure is infinitely more complicatcKl than we 
have described, but perhaps the only one of its 
many details that nera also be mentioned is the 
occurrence of a vtscoiis substance which is alw'ays 
found at the base of the auditory cells, and 
which is supposed to have the function of 
preventing or damping after- vibrations. 

How wo Rocoffkioe Sounds. We may 
now turn to an aspect of our subject which would 
lead us, if we pursued it indefinitely, towards the 
subtle science of cedhHics^ to which allusion was 
made when we began to study this subject. The 
question of the recognition of the pitch of a 
simple tone is diflieult enough, as we have set^n. 
but it is as nothing compared with the difliouitics 
of understandii^ the means by which we recog- 
nise and appreciate com^und tones— the means, 
fur instance, by which the late 8ir Charles Hal)^ 
was able, while conducting a full orchestra, to 
detect which violins were playing out of tunc. 
Perhaps the best fashion of understanding the 
extraordinary difficulty of such a feat is to ust? 
the following analogy, which the present writ«jr 
su^ested some years ago. 

I^t us take the case of the movements 
of an electron constituting part of an atom 
of matter upon the surface of the moon. 
This electron is partaking of a very large 
number of motions — even beggit^ the liithcrt^> 
unanswered question whether it is in rota 
lion on its own axis. We are sure, at any 
rate, that it is moving within the atom — 
probably revolving ou’ound the atomic centre, 
it also partakes in that movement of the atom 
as a whole which constitutes what we call 
heat. Together with the atom which it helps to 
compose, it must also be supposed to be drawn 
gradually towards the centre of the mo<in as she 
cools. It is also moving as the moon rotates 
upon her own axis, and as she revolver around 
the earth, and as the moon and the earth ft-volve 
around the son. But astronomers tell us of the 
proper motion of the sun, and declare that the 
solar system as a whole is journeying at the rate 
of some 11 or 12 miles a second towards the 
bright star Vega in the constellation Lyra. 
Thus, there are seven or eight motions, and 
we know not how many more, which the electrem 
is simnHaaeously performing- Upon these we 
may all be agreed, but at the same time we are 


nlso agrs^ that, at any given moment, the 
electron is moving in only one direotion and 
at one speed. Its absolute motion is thM» eon* 
sequence of the composition of all these relativs 
motions 

•• HMring by ImaciMtloB.” Now, tlie 
cw of the electron i. extiwordinwily limilar to 
that of the j^ticlcs of air in a complex sound 
wove. The mind forbids us to conwivc that any 
of the particles an* moving in two dinH*ttons 
at the same time. In order to do so wv should 
have to think of them in two placi*s at the 
same time. What, indeetl. reachtw the ear 
when we listen, for instance, to combined 
orchestra ^d soloists, is not the sound wave 
cofTtmponding to the voice of any of the singt*rs 
nor the sound wave corresponding to any of 
the instruments. It is a wave of incnnlible 
complexity, the form of which is deWrmined 
by all the sourc(*s of sound involvinl. 

Each of th<^* sources of sound can dti no more 
than modify the form of the resultant wave in 
proportion to the form and aniplitucU^ of the 
wave which it would prtxluce If, so to speak, 
if had the air to itself. In fact, then, when the 
ear of a musician distinctly hears the phrase 
which the violins are playing or the tenor is 
singing at any given moment, he hears what is 
not thert^ ; the wave form oornwponding to the 
violins or to tht* voice is represented merely by 
one* phase of thi^ complex movement which the 
lerial gases arc performing. The car is thus 
abk* to reconstruct, imaginatively, the n*sl of 
the wave from a more fragment of it, and the 
listener thinks he lu^ars the tenor’s voice, whereas 
in reality he only hears a complex sound wave, 
the form' of which has been somewhat modified 
by the fact that the tenor has contributed his 
own tendency to it. 

A Wonderful Power of Recenotrue* 
tion. Kimilarly, in a clamour of voict*s, the result 
of which is one singk* wavi; form, the ear is able, 
at cKoi(*e, to listen to the whole as a clang or har- 
mony, or to recognise from all tliesc voices one 
that is familiar, or even to recognise in that 
familiar voice the particular relation of over-tones 
which may indicate any particular emotiem, such 
as joy or fear. Yet, unless we arc to accept the 
inconceivable propewitiem that the atoms of air 
oao Ije in two plam at once, we are compelled to^ 
recognise that the car has reconstructed, from a 
more indication, particular wave forms which 
have no actual existence. In the opinion of the 
present writer, this analytical or n»constniclivc 
power of the ear is the must r«.*markabk! of 
ail our sensory powers, and is swn to Is* none 
the less so when one examines the complex 
wave forms which the m<iiU*m phonograph is 
abk* to record. 

There is no analogy in the case of si||tbt, 
which, indeed, is inferior to hearing in disertmi- 
natioD. WherevtfT one turns on^s eyes, any 
given portion of the retina, or perceiving curtain, 
at the back of the eye merely appreciates the 
p^icular ether waves that happen to f^l upon H . 
Even if one fixes atteniioo cm a particular part 
of the field of viskm— a particalar feature of the 
laocbcape or the freckle on the side of the nose 
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of the pentoD you are ap^tog to— there v» no 
rtHronNiructiire or analytic power aucb at* the 
car poaiioMMMi. 

Tbo Ear’s Analysis of Wawo Sounds. 

A complex wave form oonaifiU of a number 
of ripfueii of varying aise and ahape, moukled 
upon bigm wavel^. which, in their turn, 
are moiuoed upon waven bigger Ktill. Each 
of the little ripplea aimpty mdioateH all that 
ki left of the wave produofd by — nay. at a choral- 
ortrheairal ctmeeri— a given horn or violin or 
contralto when that wave haa been merg««d in 
and blended with all the otlier wavea that are 
coming from the atage. Yet from a nu^re hint. 
Much aM an amputate curve in the whole com- 
)»lex vibration, the hearing ear can nxxuint nut 
and imagine that it heani thc^ voicM* of any of 
the aoloiaiii or the tcnu^ of any of the inetrumente 
m the ort^liONtra. The in even more re- 
markable. indeed, than, for inNtanc4\ the rccoti- 
Ntructkin of an extin<*t animal by Mtudy of one 
<ff iiN boncN ; for in t he caHe we an^ conHidering 
then* iN really left not evcm an amputated |K>rtion 
of the Hound wave Wlonging to any of the 
inHtrumtmtH or voieeM. It im im|»oHHihle to fK>int 
to an;^ part of the wave form and Hay **the flute 
eimirihutfd that." If the diagram of the 
wave form of the flute were HU|M)rpoH(^d upon the 
diagram of the cotiipU^x w'ave form that in 
ai'tually prodiuv-d, there would Ir.* no coinci- 
den<Hi liet ween them at all. Thene cuiiHiderat ionn 
make ihiN amaxing iMia'er of the human e it mon* 
amaxing Nt ill. 

Sound can bs Felt. If we n'^alim* that 
Nouiid haM an ohjertive ImniH conHiHting f»f 
material vihratkmH. it will lie plain that, an we 
noted alxive. then* an* other meann than the 
living tmr by whk*h Houndn may be appnviated. 
'Fhey can, of courHc, Im* appropriated by the finger 
-iliat b to nay, the tinger <’ttn feel the vibrat kinn 
of a vibrating obje<rt. Tliere b a profound 
diflferencH* belwwn the impninnkm which Huch 
an objec^t mak<*a on the nenm* of Umch and that 
which it makoH on the muiHc of hearing. But 
the obj^xrtive fact, whether we eall it Hiiiind or 
whatever we pleam^ to vail it, in one and the 
Marne. Similariv. when a d(K*tor ankn the 
iiatieni to Hay ninety -nine," he may platv hb 
(land on the <Uie.4t and feel the vibrat kiu, or may 
put hb ear to the cluwt and hear it . 

The phonograph ufferM a nimple illuHtrat km of 
the meann by whk'h Hound vibrat kinn may Ik* f€*lt. 
aot o Mpeak. and reeortlcHi. Itn eHMcnt ial j^rt cnm- 
•ibtM of a dmm, whbh (mireMpondH t o t he drum of 
the human ear and to w'hich there b atta**ht*d a 
needle ; juat a» if one removed the tympanum and 
t he little bone w*hich b att ached to it . The end of 
t he needle makea markn upon t infoil or wax w hkdi 
b made to paiM underneath it. The ithape of 
IhfM* mark» and their de|ith comwpond to the 
form of the Hound wave w*hirh agitated the 
drum. If, now. the arrangemeiit be rewreed, 
the tinfoil or w*ax mo\*ed a needle placed upon it, 
affectd the drum, and »o reproduoeii exactly 
aimilar aound w^vee to thoae which made the 
original impnuMioa. It will he obvioua to the 
teiMbr that there ie an analogy betwien the 
libonogrmph and the camera. 
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Ffo fss s o r Tyudall’s Sound Flame. 

We have already, when dbctidfimg sympathetic 
vibration, made reference to the experiments 
of Helmholtz in the tuning of reeonatoiw, and it 
was noted that t lie reHonatom may be so arranged 
In a MerieH an to affect flames placed opposite 
them. There b no real dbtinction betwTCfi thb 
action and the action of blowing at a flame and 
making it flutter. Many experimenU have 
been made w'ith flamew eH|iecially deMigaed so a*« 
to be very MenHitive to Hound, the mont celebrated 
of tbene lieing the Ho-called vowel flame contrived 
by ProfcMHor Tyndall. Thb b about two fivt 
high, and b extrenu'ly Hennitive to all Hortn of 
Houndn and musical notc*H. It res|iondH e8pecii’.Uy 
to tone of high pitch, and therefore to thot^v 
particular vow-eb which contain the largest 
number of over-tones of high pitch. For in- 
Mtance. it b very much more markedly affected 
by the vowel tv than by the vowel oo. For wv 
may hen* note that, as Helmholtz prowd. tho 
differt*ncv hetween the varioiis vowel tones — 
every one of wlik-h may be sung on one 9.nd tin* 
name note — depends ujion the variat km in the r 
owr-lon<*H. It ap|H*Rrs that in the cane of vowel 
production the over-tones are produced partly 
in the mouth itH<*lf. It would hc^ ni to Ih* 
eoticluHive proof of thb fact that we are able to 
whbiKT the vowels. 

When a noise or muKical note b made to wiikli 
the flame n*H|KmcU. it will quiver in greater p>p 
leihdegnv. or may actually be ho much Hhortened 
an almost to dbapfiear. The instant that the 
nobe to which it objpvts evases, it jumps up 
again. 

Anslysls of Vowel Sounds. The 

(fcrman phyHvbt Kimig hai^ titilbed theiM* facts in 
ord(*r to make what he calls a tnanomfiric fiamr. 
If we take a series of HelmboltZ K resonators and 
attach them to the manonietric flame apparatus 
of Konig. it b quite easy to analyse any coiu- 
|M>und tone or clang l.*M*e illuatration]. The 
diagram show's how the sound b made to 
throw a membrane into vihra- 
timi. on the far side of which 
the gas. as yet unlighted, is 
paMHuig upwards towards the 
flame. 

Now. in 
order to 
obse r ve 
the move- 
ments of »•' 
the flame, 
w h i c h 
are very 

rsqpid. it b iieiVK>ary to hx»k at 
its rc*flec;tion in a rotating mirror. 

I>uring sihmiv thb simply forms 
a long hand of light, but it b 
broken up into variouH form.s 
nc<*ording to the sounds that are produced. 
These may 1 m» extremely complex in their 
shr.pe in accordance with the complexity of 
wave form of the sound that b being pro- 
duced : and there b the coincidence that 
might be expected between the form which 
the altered llr.me takes in the mirror and the 




fonn cf the humIdi produced hy the needle of 
A phonograph under the influence of the Hune 
•ound. 

Now, it is esmcially hy this admirable combina- 
tion of the oeYices of Helmholts and Kdntg 
that it is possible to analyse completely the 
nature of the various vowel tones. But* even 
this method has lately been supersede or, at 
any rate, supplemented, by the application cif 
photography to the phonograph, and the 
subjection of the curves so obtained to mathe- 
matical analysis. The consonants, by the way, 
arc mere noises. 

Harmpay aad Dincord. Finally, wc 
mav note a few of the simpler facts of hamony 
and discord ; and, in the first place, we must 
observe the peculiar phenomenon called inier- 
ference^ of which much more must be said when 
we come to consider waves of light. Inter- 
ference is a phenomenon common to all forms 
of wave motion, and eveirone has observed 
some consequence of it who has watched the 
rebounding of waves from a breakwater. Every- 
one knows how, ivhcn the two crests, the one 
of the advancing and the other of the rebounding 
wave, coincide, the water is very much raised 
The case is similar if two stones are thrown side 
by side into a pond. On the other hand, where 
crest and trough meet one another, they neu- 
tralise one another. This is why the phenomenon 
is called initrf erene>e. 

The musician knows interference because of 
his familiarity with what he calls beai«. When 
two notes — as, for instance, two low notes on 
the organ — are sounded together, we get an 
unpleasant effect of sudden reinforcements of 
the sound called beats. In such cases we always 
find that the two notes are really very near 
one another — perhaps nearer one another than 
any two notes on an organ in tune can possibly 
be. These beats or throbs constitute the ulti- 
mate basis of discord. Now, discord is usually 
taken as synonymous with disagrcoableness of 


sound, but the question of pleasantness or other- 
wise of sound is a matter of taste, and therefore 
not open to dispute. It all depends on the 
number of beats which the individual ear ean 
tolerate. Not only so, the occurrence of dis- 
cords is of immeasurable musical value. As 
Browning says. ’* Why rushed the discords in 
but that harmony should l»e priced ? *’ 

••Out of Tuno.** One, interesting foot 
remains to be noted. We have strongly 
insisUKl upon the constant and necessary 
character of the simple relation between the 
various notes of the scale. It w'as obsiTved that 
the most beautiful note might l»e produced 
during the playing of any piece of music, but that 
if such a note were not actually in the scale- 
in other words, if it were what is called ** out of 
tune *' — it could have absoluU«ly no musical 
value. Them* simple roaihematical ratios are 
fundamental to music, but, in the case of an 
instrument such as the piano, it can easily be 
shown that, if we are to insist upon this, it will 
really Iw impossible to construct a piano at all ; 
or. at any rat?, it would be possible only to oon- 
stnict a piano that was in tune for one ke^ — 
obviously a piano on which it would lie poiMible 
to play only the simplest tunes. If the ratios 
for the kty of C art^ exactly those which we have 
quoted, ibim it is imwissiblc to obtain the same 
ratios for the key of 1). Hence, there is adopted 
the device which is known as etjual tempera- 
meni, which effects a compromises between all 
the fKiBsible keys, so that, in whatever key we 
are playing, the ratios of its notes are equally 
near to— and far from — the perfect ratio. The 
ordinary car cannot fierceive the small departure 
from true intonation. Kuch a difficulty dojs not 
occur in the stringed instruments, where the 
player makes his notes as he goes along. One of 
the delights of the Joachim Quart4*t— playing hy 
themselves— is that the playerH play absolutely 
in tune. If they play a quinUa with a piano, 
the difference can be observed by good ears. 
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Primitlwe Daslgn or Ornament. 

Although geometrical ornament ia more abstract 
than that founded on natural forms, yet it is 
the oldest, as is shown by the primitive art of 
savage races of past and present times. Ko 
doubt this is so ^ause geometrical ornament 
is easier, and requires l^ artistic skill than 
conventional arrangements of natural forms. 
Probably sewing with a thread suggested the 
sigzag bne, the wave that of the wavy line, the 
woven work led to reticulat4*d patterns, the 
plait^ hair to that of the plaited i>ancL The 
revolutiem of a fork gave the circle, the com- 
bination of dots at regular intervals suggested 
the polygons or pointed stars. The gradual 
development of thesi* original geometrical forms, 
due to the growth of culture and knowledge, 
led finally to such geometrical artistic forms m 
are seen in Moorish panelled ceilings, in Gothic 
tracery, in the guillocbe pattern, etc. 

AfRplientiofi of Geomotricnl Doaign. 

Tlie laws of geometry apix^ar to have con- 
trolled the beautiful artistic designs of the 
ancient Greeks, and the decline of art in the 
different ages can be traced to neglect. Few 
workers seem to realise how universal are the 
applications of geometry to artistic ornament, 
such as is umni in architecture, wall decoration. 


mosaics, parquetry and marquetry, tioor- 
cloths, carjiots. pt>ttery, metal- work and jewellery. 

Groups of Goomotrical Oniamont. 
Geometrical ornament may Ih‘ generally dividiHl 
into three griHi|Mi : First . when the omatnent is 
in liands or liorders, as in 628 to 560; seeondly, 
when it is repeated in patterns over an unlitnit<*<l 
space, as in diapers (510 to 587] ; and thinlly. 
when the ornament fills an encl<>Ht*d s|»aoe, as in 
panels of various shapes. 

The designs here given are not by any means 
exhaustive, but are suggestive of the many varia- 
tions that can be made in giHuiietriral forms. 
The student, after copvii^ them as exereim's, 
should endeavour to design suitable variations 
in order to develop his ingenuity and taste 

ExplaBOtlon of Torma Uood. 
ium is a succession of the same form. This 
liecomes monotonous if not varitni. and for this 
reason the curves are introduced among the inU^r- 
lacing straight lines in 558. In 547 the nailhead 
shape is rtptatrd, ^^^len the same shape is re* 
IwalM in an opposite dinnjtion. it is said to lie 
rftNiTswf or cofUraMedt as in 587. where the left- 
hand half of the repeat is revcrstid in the right- 
hand half of the same re|M^at. 

SymmHry is the rejsdition of any form on 
its axis, as in 527, where the central vertical 
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H(»MDER?<; (JRKEK FRETS, CHAIN, NAIUIEAH, GriUA)CnE, AND OTHER rATTERNS 


Ulu* in i*ai'h rt*{M*at is the axis. Tliis principle 
of Hvmmetry in one of the most important lor 
producing ornament . 

'Hie unit of deMffn, or unit of repetitwn^ is the 
whole ornament in each repeat, as in 547. whert^ 
i^'h natlhead \» the unit of design. 

Kinda of Network. 'Hie eonatrucUoo 
lines umnl in M'tting out geometrical patterns are 
arrangtHl to form a nrtuntrk in order to w'cure 
aeoura(\v of eonstriiction and n^petition. Tins 
network is of various kinds. The most frequent 
art> niiadratigular reticulatiim, as in 504 to 507. 
In which 505 is the Hiamund or Unengr net. and 
507 is a oomhination of Uio square and diamond, 
while 508 and 500 illustrate the equilateral tri- 
angular network. 

It will be fw^en that the square net has been 
ufKHi in 510 to 584. and 587 to 545, the diamond 
in 585, 588, 548 and 548, and the triangular net 
in 581 to 574 Isee next Uvumn]. These different 
nets may be easily and accurately constnieted 
by means of the T-square and set squares of 
45deg and (10 deg. It is of course essentia] that 
the network should be veiw accurately made, 
otherwise patterns, espeoiaUy those containing 
circular forms, will not repeat and fit properiy. 
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All«OTer Pattema Founded on the 
Square Net. In 510 to 527 arc shown 
examples of “ atl-ovtr " terns, as they are 
sometimes called. The ciesigns in 510 to 528 
would lie suitable for window glazing, w'ithout 
further enrichment. They are also construction 
lines for richer patterns for carpets, tajiestiy*, 
ceilings, etc. Fi^. 524 to 528 sugmt arrange- 
ments for parquet flooring. It w^ be noticed 
that 51 1 and 514 are similar to tiling arrangements 
for roofs, and an* 9ctUt " designs. In 527 the 
black and white forms an^ the “ ogte ” pattern. 

Banda or Borders with the Square 
Net Foundations. These are not limited 
with nward to length, and are generally narrow, 
rihbon-Uke ornament. The principal patterns 
in this group arc : The Fret, as in 587 to 546; 
Chain, as in 546 and 560 ; Interlaced patterns, 
as in 581. 588, 660. and 558; the GuiUoche, as in 
648, 551, 552, and 654 ; and Foliated Bands in 
the forms of Rosette [668]. Flow*er. Leaf, ScroU 
{555 and 5871. etc. There are also the Greek 
Wave soroll, tne Irsf, and the Egg sod Tongue 
pattern, which will be illustrated later. 

Cosfissed 
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Dralftiag ihm Roftd. SalrarlMui o&d 
eountiT roodwayo on ofton rendered impooealdo 
after Wry ranui from Uie wont of proper 
drooioge. Deep rate are formed* wluoh become 
chann& for the water, and there it no eeoapd 
for the rainfalL One of the simpleet mo<&e 
of draining a country road in looalitiee where 
gravel or etone may be had ia to lav hori* 
xontal drain-pipes below the gravel, so that the 
rain wfll pass through to them. A good-sised 
pipe -tile is laid at the bottom, surrounded by 
small stones. On this coarse gravel or loose 
stones, such as quarry chippings, are laid, and 
above this a layer of fine gravel, then the surface 
gravel. 

Such a drain in the centre of the roadway w4ll 
often be sufficient, but for wider roads two lines 
of drains may be made. At all the depressions in 
the road, outlets must be made for the discharge 
of the water from the drain tile to the roadsid**, or 
natural channels, which cross the line of road A 
properly compacted foundation, laid to a good 
inclination or section, and a well-metalled road- 
way and footpaths, throw off the water uniformly, 
and require only a few well-placed gullies to 
carry oR the surplus rainfall. 

Importnnce of Rond Dmlnlng. Tr»o 
much attention cannot be paid to the drainage 
of roads. When footpaths are (constructed, a 
channel or watercourse is formed to receive the 
water w'hich results from curving the transverse 
section of t he road, and gullies are placed to about 
every 40 lineal yards of S(»wer, and at every 
intersection of streets, to convey the water 
through 6- in. pipes into a properly constructed 
sewer having a suitable outfall. In country 
roads, w'here there is no footpath or sower, 
ai&ter tables (the width of a roadman's spade) 
should be cut obliquely at intervals to convey t he 
water from the channel at the side of a road into 
a ditch or watercourse, thus carrying the aster 
off before it can filter through the surface of 
the road. 

Thw Dumb Well* W^hen there are no 
natural outlets for the water, such as dit(‘hes. 
ponds, and watercourses, a dumb well is con- 
struct^ under the path. This kind of well is 
dug and steined on the underpinning principle. 
The excavation is carried down as far as it can 
safely be taken without steining. An elm 
curb, made in two or more thicknesses, la^ 
jointed and cut circular, is then laid at the 
bottom, and the brickwork is built thereon. 
The excavation is then continued inside the 
curb. The earth support^ the curb is then 
cat out, with the exception of a few piers, a 
firm footing of timber is made in the centre 
of the bottom, and raking struU are put in to 


cany the curb ; after which the piers are cut 
away, a new curb is put in, and toe brickwork 
is carried up and pin^ in under the old curb, 
which is left in position. In practice workmen 
often use more rough-and-ready methods, at 
considerable risk. 

The well is then either domed right over in 
brickwork, or partly domed over, leaving an 
opening of about 2 ft. square for cleaning 
purposes, this opening being covered with a 
3-in. York stone. 

Road DrmloM^ with Pumpad 

Sewaga. In a town or district where all 
sewage has to bt^ pumped, it is of gn^at advantage 
to keep th(' %^olume as low and as constant as 
possible ; it would thert^forc Is^ Uniter t4» liave 
a separate syst^'m for surfa('e water. To give 
an iiiea of the enormous saving whieli would ls< 
effected in a district of this kind if the whole 
of a rainfall of 1 in. p,T hour were k<‘|>t out of 
the foul seworM, and a 1 h.p. l>um]t suffteid 
to lift the volume, it would requiri* a fiO h.p. 
engine and pump to lift this large quantity 
of rainfall if ilit^ w»hole found its way to the 
foul H<‘wers. 

The table Isdow is givtm, as rainfall plays a 
very important {>art in the designing and con- 
struct ion of storm and surface- wsU^r w^wi^rs. 

The annual rainfall in Kngland varit-s from 
20 in. to 70 in., the avi-rage In-ing 40 in. 

The greatest rainfall in Kngland in 24 
hourx - 5 in. 

The greatent rainfall in Kngland in one 
hour I in. — in rare rases in. and 1 j in. 
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The following is a digi^t of tin; clauses for 
the prc|^»ration of a sfwcification f<jr this (*Uum 
of work : 

Kach Imigtb of mwt*r wiMtll tie laid in a (lerfectty 
straight line both iti itie horizontal and vertiral 
phuiea, the laveU and gradienU ale>wn Ufiofi the 
drawtngN being rigidly adhered t*> unleiis otherwise 
ordemT in writing ; and every pqie sliall lie accur- 
ately boned in with a proper boniog-rod arranged 
between two fised stgbt-raiM. 
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Ipvik 

Tb« UtamI potMtm of tlio pipM or ooiiototo Mwi 
most be leapt tmo by mcMM of » oord or wist otfolelitd 
io tba ireoeb oloee to tbe pr o p oaa d poeitioii of the 


The 1 


pipei^ ooMotiL mmi httokimrii ahelt be Ml 
ttpoD ea eveii end eolld IbondetM 
Ott eo mp le ti o n of omIi teiurth of pipe4qfliig 
or other work* eM the OMM bOi tMin 
oeemteed end epproved *by ^ oo*^ 
giiiei^tbe eneeveiloiie ere to be ot 
o n oe dH id hi orer end eroond Uie work, 
end thogroandletobemede iq> tothe ^ 
reoulfed leael . 

In ohMine on ell trenchea ealactad f 

eerth or aeod nee from etonaa, lompa, r 

or other herd eubeteaoaa more then 
two inchaa in dlematar, ahell be etat- 
fully ahovalled into the ttaneh to e 
depth oi 1 ft. ebova tha croen of the 
eewer. Thiamelariel ahell be eolidly 
remmed down on both aidaa of tlw 
nipaa ao ea not to dUturb ihain. In 
the oeae of atoneweia pipe aewara in 
tranohaa ovar 6 It. da«*p. tba aertli 
abell not ba thrown direct on tlia 
pipa, but ahell firat ha ahovelled on 
to e portion elraedy covered end then 
peaaed along on the uncovered 
portion by e lebourar in the trenrli. 

All timlnir uaed for ahoririg or other 
pur]»oaoa ahell ba oerefully drawn ea 
tha work of filling ‘in p!ogre»wiwi, and 
never In auch e way ea to allow tlie aide 
of trenchaa to oeva in or alide. 

Tlia iranchoa ahell thereeftor l»a filled 
up ill leyara of 0 in. d<N«p, eetdi layer 
being wall reminad down over the 
w'boie Hurfeoa before tha next I»\tT 
ia filled in. 

Walking ovar aawera ahell not Ite 
allowed until tliay have bean cover<Hl 
with at leaat 1 ft. of earth. All 
binildara. rtK^ka, atonaa, loga, and other 
ohjaeta of 0%^ half cwt., end auch other niateriala 
ea tha aiiginaar may daetn iinavitiHl fur filling, ahidl 
Iw conaiderad ea weale mutorini. 

Tlia oontrectur ia to conaolidata tlia ground filled 
in with a ctipioua aupply of water. 

Tha jtiirita of el) pijnw ahali l>e wall luid tnily 
made with rortleiid caineiit. 'i’ha ctMiiont mortar 
uHod for thia pur]H>ae to Ihj in the pro|K)t t imi t»f on© of 
waahed aand to two 
of Portland cement, 
with a fillet of the 
aaine worked round 
tlie outaide, tlie jointa 
having Ikwii previoualy 
filltH) in wit it gaakin 
dip|MK) in tar, rammed 
in ao oa to till tin' ex- 
tromo etui of the a}MMai 
betwtHMi the mn'ket aitd 
tlie pi lie fi*r a depth of at 
lenat y in, nil round. 

A |m»|wr tiK»l with 
circular blade ami long 
luuidW abell lie iunhI to 
take ofT and clean i*ut 
llm amiertUioua t'cment 
from the inatde of tlie 
pipoa. 

All brick wiark of man* 
holea aliall l»e executed 
III tlie nwiat wtwkmanhke 
manner ; eai'h couraa 

fltialied in, grouted, end finwlied aulid ; tlie courwa 
nm |ieralle), or, wdiem curved, evenly end uniformly to 
tlie curxwturo of ilia work, end ctmiroa in iieat> cloae, 
end regular joint# atruck neatly and fluab with 
tba face of t)K> work. In itie caaa of work built on 
catitTM tiie jointa almll bo oerefuUy cleaned off and 
llntahad upon the removal of the mtrao. 

Tha maitholaa alkali ba eonatnwtad with aquera 
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Tba Immdatioaa igid f^aots shaai ba 

formed bi aamaiit aoneiota, propa^ abapad to iba 
hmm abowii on tha deawing. Tbe flooia of the 
manholaa iball ba Nodarad 1 in. thkk in oemant 
tnortar, Uia whole being oMOfnlly oooatnictad to 
M aouet forma and {gndiRita ahown on tba dfewingi. 
Saiaboiimdar ohaaneli tbell ba formed In tba oonoEota 
doonir ^and wfaara two or moro aowen 
enter e maftlti*'^ abell ba 

enrvad ao aa to lead tba aawage from 
ana aawar bito another with aa little 
intan^tian to tbe flowea poaaibia. 

Tba walla and erchaa niell bo built 
in l^iokworit end beckad up behind 
solid with filling of approved metariel. 
Tlia bricks sheU ba ciurafully out end 
made good wbata the sawar pipes pass 
througlx 

Every manhole shell have cast-iron 
plates inserted in ilia arches where 
they ere cut away to form tha 
entrance to tlia manholes. 

* Tha covers shell be of the pat- 
terns shown and described, end 
they shell be carefully set to the 
sloiM of the ground surface. 

Foot .it 0118 shall be inserted and 
fixed in every fourth course of the 
wail, extending through tbe brickwork, 
and turned up so tliat they cannot 
be drawn. 

Gullies. For roads and stroets 
where pared ehannelB are formed, 
iron or stoneware gullies, covered 
with iron gratings and frames, arc 
used. A groat numlier of dififerent 
descriptions and types of gullies 
are on the market, and it is im- 
possible to go into tbe merits of 
all, but they should be of such 
form, materials, and dimensions as 
necessities of the cast* require. 

For country roads and by-roads, when? cost 
is a consideration, a suitable brick tank [8] 
can lie const riict<Hl to hold a considerable 
quantity of the silt or detritus, which is 
carried down by every rain off such roods. 

'riie form and 
sizt* can Ik* dci‘idt*d 
upon only by the 
nei*csKit ies and 
requirements of 
each case. The 
princ i pol ob jee ts 
to be considered are : 

(o) Suflieient an*a of 
open grat ing surface to 
carry off heavy rains 
and storm water. 

(6) Sufficient cubical 
(Hjntents of the gully 
to retain road detritus 
and silt below the out- 
let, to prevent their 
being carried the 
water into the sewer. 

(r) A good water-seal or trap to prevent the 
escape of st*wer gas. 

The gulh* tanks should be carefully bedded 
and tix^ in their poaitioo, and the coonectian 
to the drain-pipea made with a cement joint 
Tbe weir, or kerb overflow [ 4 ], ia to be fixed 
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Subway* for 

Flpaa. Altbcrai^ tab* 
ways for nnde^rouiid 
mpei origiiiatod in the 
City of Loadoo about Uie 
3 rear 1860e daring the 
time the Holbom Valley 
and other improrementa 
were effected, rery little 
progress has been made 
in the development of 
the system. 

London subways, it 

is true, are the most complete of their kind 
in England, and arc in sise 10 ft. wide by 
7 ft. 6 in. high, 12 ft. by 7 ft. 6 in., and 8 ft. 
by 7 ft. Nottingham hsus some most convenient 
subways, but nothing of the kind is to be 
found in Manchester, Liverpool. Birmingham, 
and other great centres, though, aliout 189,5, 
the city engineer of Manchester prepared a 
scheme for subways under a section of new 
streeta in that city at an estimated cost of 
£51,000 per mile. 

ProTincial Subwaya. In one of the 

principal subwa\s in Nottingham the folhm'ing 
pipes and cables are accommodated: One 
15-in. sower, two gas mains aliout 8 in. diameter, 
two water mains alxiut 4 in. diameter. U^lephono 
cabW, telegraph cables, and twenty electric 
cables. 

To show the value of such works, in V'ictdiria 
Street, Nottingham, in which is situated the 
(toneral Post OfRce, there are, lic^iides the gas 
and water pipes and connections, not Itinw than 
six pipes containing telegraph Hires in this 
subway, and not one single sUine hwh disturlied or 
the carriage-way broken up fortwenty-live years, 
and in that period not one single penny was 
spent on repairs in that street. 

Visitors to St. 

Helens can ' v— ^ v 

hardly escape 

the conviction 

that there is one 

other borough in 

which exp^l- OITLLY OBSTIVO 

mental under- 
takings of subwajTB are ventured upon. 

It is. in fact, an agreeable surprise to find a 
comparatively small provincial town actually 
and successfully leading the wmy in an experi- 
ment which but a few years ago was often 
re^irded with ridicule. 

CoMtructiM mad Corn!. These sub- 
ways are ooostructed wholly of concrete, with 
the exceptimi of a 4} in. ring of the lirick to 
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form tor arto. aad an < ft. « to. MO to « ft. 
6 la. wkfea Bad otmtaia oao IS fo, gBs Milia 
one 10 la.. Bad oae 6 m, water bibIb, with 
for bOephoae Bod eleotrio UAi 
M ooBt of BubwBys wBs £7 it 4d, ynr 
liaeBl 3 PBrd, this Bmouat iaohidiiig bS t^ iBtscat 
ways and the ebelrfo 
Ughiing Uiroughout, 

, » In 1001, bencBth the 

City of London stroetm 
there were 2,540 Uneel 
t 3 rBrds of subways under 

the control of the City 
Corporation, in addition 
to 1 1 miles not con- 
trolled by that authority. 
The length of gas, water, 
and h^^raulio mains, 
telegranh and other 
tulles laid in the cor- 
porate subway amounted 
to nearly nine mih^. 
Th« electric light and 
telegraph conduits alone 
contain some hundretls of miltw of wirtni and cablcH. 

Valum of SubwayB. .511 engimsTs to 
municipal authorities are agrtHnl ufion the 
theoretical desirability of constructing under- 
ground subways for the reception of at! sewers, 
gas, water, and electric mains. U^U^phone and 
other wires, so that the operation of the Im^al 
authoritit's, gas. waU»r. tc^hyraph. electric light- 
ing and other companies, in laying clown, n*new- 
ing. maintaining, rc^iiairtng, testing and itm)M*c- 
tion of their mains, pifies, cablt^s. wirt^s, ami 
fM!rviccMi may lie facilitated and the existing 
inconvenicncH^ arising from the op<*ning of the 
roads obviated. 

Stemm Rolling. The invention of steam 
rollers, so far os any prac'lical results were 
obtaimHl. was cffcctecl by Mr. William Clark, 
the City EngimsT of Calrutta, and the late Mr. 
Fothergill Batho, of Westminster, who Untk out 
a joint patent bir a st4*am roller in 18(15. The 
tirst constructed rollers were generally 15 t4»ns 
in weight, although one of .'Wt Uins was budt 
for the Liver|K»ol Corporation, and, although not 
used latterly, was broken up only in 1890. 

In lHtt5 a 


trial was riiiule 
in Hvde Bark 
by Messrs. 
A v e I i n g and 
PorU^r in sti-am 
rolling. An or- 
dinary troc'tion- 
engine had iU 
wheels ex- 
changed hir 
The trial was 
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heavy and wide roller wheels 
considcrtsj a success, and the m’xt improvement 
was the roller supplied by this firm in 1867 to 
LiveriKxil (II] A modern roller is illus- 
trated by 10. 

Cmpmcity of tho Slomm Roll^- 

By the use of steam roHers some 2.(KlO superficial 
yards per day can be efHctenlly rolled at a total 
cost of one-third of b ponuy to one-fifth of B 
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penoy per m. yd By the use of the roller the 
road is inede at once ; the stmies which com- 
jiose it, while still sherp, are driven at once into 
their places, to the infinite comfort of the 
horses and men who have to traverse it. 

A road property rolled and eonsoli* 
dated will last 50 to I 06 per cent, 
longer than an unrolled road and will 
be much better aide to withstand frost 
and heavy mins* The ooet of haulage 



MODKHN STEAM EOAD ROLLER 

over iu mirfacH* will be ktwor, and the amount 
of road d(*trituM removed from it will Ik* lens. 

Spnclficntlon, 'Ilje l^eal Government 
Board NanctioiiH Unuih to urban and rur^ 
district councils for the purcluuM* of rollers, 
spreading the ^myment over 10 years. 

The following is a dig^^st clause*^ for a sp(H*itica* 
tion for siiMwn rolling a new roadw'ny vihen the 
work is dune by contract : 

The ('oiitriirtiir mIiuU incimJe in his^ 
for n Mteitrii rollor Hltt’ii- 

ihuiLn. Hueefwrs, lunt wster for writ w»ler’ 
uiK. roiltiifi, Mul rf^rolliiii; thr roiidM 
throughout lifter sjiplying wIj rout, 
iH^tnniiiK with the chalk <ir hunt core, 
which mtiMi l»o thoroughly coniiolitluttHl, 
un<l nil uliK'k npiu'en filliHl in with the 
sum© niMteriul anil rolleii U^fore 
the next rout i» applied. 

Thetinwhed coating to Iw a-ell 
rolhnl It) and coniiolidatiHt, a 
sulticient ipiaiitity of hindiug 
material Iwing uh«mI for hinding ; 
the whole to l»e well aatered. 

DtiMiii) roUnl. and tliuMhed to a 
true and even nurfat'e, newdintii 
Iwing from time to time addisl 
to atIjuMt any irregular plai'eN. 

The road surface to lie left 
PimMith, (inn. and eompaet. and 
to the contour an pfiown on 
Meet ions. 

Wuterii^. Roads are 
sprinkled with water during 
the dry season for the pur- 
l»o«‘ of supplying muistun' to 
the surface, twienlial to ensure the best wt^iring 
results of macadamised roads. 

The watiu* is usually distributed hy water- 
carts. a tao ahetd cart holding from to .^lO 
l^lons, aod a four wheel van 400 to 450 gaHons. 
the carts being titled from stit«t hydrants (laj, 
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In Paris, and a few towns in this country, 
watering is frequently done hy hose attach^ 
to the m hydnmts in the street. Metal pipes 
with flexible Joints are generally adopted, or, if 
hose-pipe is used, it should be protected by a 
coil m thick wire. Ordinary hose-pipe, owing 
to the severe friction it receives, soon wears out. 
The hose method is not to be reoommmided in 
preference to carts. 

ff for road watering has during 
leoent ^esrs been laq^ mnployM 
in searide towns. &lt water for 
thki purpose has some advantages 
over tresL lliere is a oonaideraM 
saving in the coat of sprinkling by 
the use of salt water when it is 
near at hand as compar^ with that 
of fresh ; one sprinkling of the 
former will lay the dust for a lengtii 
of time that would almost re- 
quire two or throe sprinklings 
of the latter. A road, after 
being sprinkled once or twice 
with sea water, wiU remain 
free from dust for some time 
after the road is practically 
dry, M the deliquescent salts 
(contained in the water form a 
hard crust, which in a measure 
preserves the surface. 

Chnnnolllag and Kerbing. Chan- 
nelling, also known under the technical term of 
fpiUer and uxUer Uddes^ are essential for all roa^ 
to carry away the water. 

All channels should lie from 12 to 18 in. wide, 
and laid on a 4 in. concrete foundation, and well 
grouUKl in with liquid Portland cement or 
cement and sand. 

Channels art* usually constructed of granite, 
cither 12 in. flat, or with 3 in. setts laid in courses 
t<» form a ». 12, 15 or 18 in. channel. 

Three inches should be the mini- 
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mum thickness for any class of street. At the 
crossings or intersections of streets it is advis- 
able to keep the channel level with the kerb, to 
enable pedestrians to step off the path on to tl^ 
crossing without a drop; this can be readily 
done by using granite ptichert around thcoomer. 




Mid diowmff one edge of tlie pitchers to halt 
sfisuiet the kerb, the other edge of the pitohen 
tUtmg tofWMds the orossiiig, is it is very seldom 
tint wmter his to be osrried it these pomts. 

Materials Used. The dtief gnoites used 
ire Abenleeii, Guernsey ind Noneagiin, ooeting 
2ft. to 2 b. 4d. per fioeii foot, 4 in. in thickiMSs, 
12 in. wide on i ooserete fosoftditioQ, ind stones 
--Ketntoti, Porbeck ind Shimrook — (rf the sime 
dimessions, oos^ U 6(i to Is. lOd. 

Afl footpiths shonld hiss i kerb on the 
outer edge to set is i sill lor isisiQg the pith 
ihove the witer towing ikmg 
the dunmel, sad to letiin tlm 
fosndslios lod snriioe of the 


The most nsml kerb is i 
dressed gfinite, snoh IS in Aber- 
deen, Onemsey or Norwemia, 

12 in. wide by 6 in. deep, 
ooeting from 2 b. to 2ft. 6d. per 
lineil foot, liid complete on i 
concrete fonndition, though in 
1 ooon^ district in ondrassed 
grinite 4 in. wide 9 in. deep, 
costing from Is. to Is. 6d. per 
lineil foot, miy besubstitu^, 
but thii certiinly looks s little 
rustic, and his not the work- 
manlike appearance of a dressed 
kerb. 

Kerbs are also made in blue 
Staffordshire stoneware in either 
a bull-nosed. Bpiayed, O.G., or 
solid pattern of various sizes. 

A kerb can also be constructed 
of cement concrete blocks, or 
with concrete insitu, by means 
of plank moulding rigidlv fixed 
in place, and removed after 
the concrete has set. This kerb 
is suitable for a street of poor 
class property where it is esm^ntial to sttidy 
economy. 

Tlie concrete should l)e of the best materials— 
i.r.. good Portland cement and thoroughly cIcjmi 
shingle, baliasi, or broken .stone in proper pro- 
portion and well mixed. 

In Prance wrolight and cost iron kerlis are 
used, and these have recently been introdutHsl 
in some towns in England. 

In America fireclay brick kerlis of various 
shape have been used with success. 

In lajring kerb it is very important that an 
experieno^ mao possessing a good aye should 
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ha amployad to make it appear plaasing to tha 
ew both as reasrds line a^ level, as wb laid 
the least irremilar is very perceptible. 

Tha ** skillet line and ** boning rods ** ara 
used to assist in securing a strait or curve 
line. 

It has been held that a local authority has 
no poww to compel the kerb of a footpath to 
ha laid m a new streat belcMre building operatkMfii 
aia eommanoad. 

QpocUlcmttoa, Tha following is an abbre- 
viated olanae for tha spaeifioatioii : 

Lay the graniu kerb m a dssd sttaitht 
Una with tmiforra kmgiUNMnal gradtsnia, 
and so as to boos aoowrataly thronrii tmm 
* point to point. The kerb is to ha laid 
on 4 in. ol eamant oonersta, IS in. wid», 
with a fall of I in. oatnards towaida tita 
ebannal. aaoh stono to be beddad solid 
and well boatlad down into position with 
close butt joints. 

Tba butt joinU ara to be well grouted 
in with one part of oament to two parte 
of fine lend, each ioint to Iw comnw>taly 
filled and flnishea with a neeiiy-«ui 
joint. 

The channelling is to Itc laid on 4 in. 
cement concrete, 13 in. wide, to uniform 
gradients 4 in. lieh»w the top edge of 
the kerb, except where otherwisn 
specified <ir dirroted by the 
engineer, and with a cross fall 
of 1 in. towards the kerb, eaidt 
stone beddeci solid and well lieetled 
down into {HMition with close joints. 

The butt joints and tlie joint lielween 
kerb and channel are to lie grouted in 
and finished as s|Mictn«Hl for the kerbtng. 
Ail rbannelling to lie laid so as to break 
joint with the kcrlistones. A circular kerb 
IS to be accurately laid in the |>f>sition 
shown upon tlie drawings, so as to con- 
tinue the line of kerhitig in a uniform ctir%'e 
of proper riulius, with proper radiating 
joints, which srf* to lie atuMiraiely fitted 
on the spot if iiwMssary. 

Where kerh hrt« to Im* n-lsid it is to bo 
carefully Iskon up oinl r*'lsn| on mincrete 
in tlio lusntior dosrrtliocl for now korb, and lowered 
or rsi4o<l t<> new level as re»|iiirt»4|, 

.^iiy existing kerbst/»nes ehieh the surveyor may 
deem unsiiiinrl or def«*irtive is not to lsi r»Mise«|, The 
contrai’Uir is U* ineltide m his price tttr reworking, 
iMM’k-joinLing. and w|uaring ends of any kerlis which 
have to be rtdaid. 

All gully tanks to l»e supplied with rt in. outlet 
atid movable grating of strong bam. eai’h grating to 
weigh not Iimis than 2 ewt. ‘jri lb. 

A mw of graniUo setts laid as Iteailers on f*eineni 
concrete 4 in, in depth, and grouGsl as specified for 
channelling. U» Im» laid around all gully gratings, 
ami splayed at each end to tne«^t the water trhaiiriel. 

All kerbing and channelling should Ije la d 


previous to the formation of tlie carriage way 
CoiUinuei 
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AN EMPIRE COAT 

Drafting; and Making an Emfiire Coat Material! Required and Measure- 
menta. How to Cut Bodice for a Stont Figure. Making Up 


By Un. W. H. SMITH and AZfiLlHE LEWIS 


*TRE Emptie is a very popular style at the 
* moment and wacmanymitabto for stioet or 
•veoing wear. Us pruieipal feature is a short 
body M a iS|^ loose fit exteadiiig about 4 iiL 
hem the hiist which lends ita^ to varkms 
laodei of trittmliig {TQ. 

Mnlafinla lUmiifwdL fVom 2) to 3 yd 
of M-in. olotb, I yd. ideevo lining, and 4 yd 
iiflj^width for bodice and skirt ; f yd canvas. 

MxAStmaiiKiirTs. This is drafted to a back 
lct^(th of 16 in. ; chest, 

34 m. : sleeve, 20 in. from 
centre - back to c^bow ; 
elbow to wrist, 10 in. 

Working scale, half chest 
(17 in.) ; { in. tiimingH are 
allowed on all scams. 

The Drafting. For the 
system, sec Ladies' Princess 
Robe. 

Square the linos at right 
angles from A, B, and 
(.\ as in previous draft 
jtin. V to 1), 4 in. ; this 
IS for the short waist, and 
can l>e made shorU*r or 
kir^vr as desired. 1) to 1. 

2 in. Draw line from 1 to 
A. Back line to (>. one 
third of chest (5| in ), un 
to F. two-thirds less J in. ; 
on to G. half chest (17 in.); 

(3 to H. 3 in. ; to I. one-twelfth (Ij in.). 

Square line up from C* to B line ; make J 1 in. 
aliovo the line ; J lii J*. half the distance ^om 
A to C [mcc bnikeii line]. This is the l>ack 
pitch of sleeve. Draw slioulder line from J to 
Aj,, and nwk curve from A*’ to A. Square up 
from F, make P* one -fourth of chwt, plus j in. 
(3 in.); F^, midway betwi'tm ; F‘‘ to X. j in. 
Draw line from r to K. half the chest plus 

3 in. , K to 2, 1 in. Squart* up from G, nudee 
Ia on neck line, continue nivk curve, shoulder, 
and arnihoU^ curw as in im^vious draft ; draw 
line from K through H to H*. This should not 
U> m wide if the iiolero is to be left ojam to 
show the blouse. 
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Back line to P, lialf ehest, 8} in. Square lint' 
clown from P to short waist and make a dot ; 
3 and 4 art' J in. to Uie left anti right of the dot. 
Draw lines from 3 and 4 to P. Three-quarters 
of an inch up from bust make a dot on armhok' 
curve for inset of aleeve. 

Raise A and A** | in,, connect A^ to 
shoulder line. M* to 8. 1 in. This is to form 
a little stand for the nock, but if it is not to 6t 
okwely the two last additions are not needed 
Hake a dot 2 in. to tb« left of H* and draw tine 
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from H throng the dot to 8. Draw line from 2 
to H, The broken Knea indicate the position of 
trimming [TO]. 

To obtain a shaped trimming to simulate a 
otdlar, fdaioe the shoalders togeSier evenly and 
trace through the broken line^this can be made 
dec^ if desired. 

When cutting the collar avc^ having a seam 
in ^ back. The trimming can be of gakxm, 
braid, lace, silk, velvet, or embroidery. 

Trace the pattern off. The front must be 
tra^ from 2 to H on to 8, unlees a rever is 
desired. In this case it must be traced round 
H*. Thb drafting wrill do for the bolero in 
d. 71 [page 2205]. 

SKlrt for Coat. Square lines at right 
angles 2 in. down from top of paper, and 5 in. 
in from edge ; letter the comer D. D to E, 
1 1 in. ; D to 1 , 2 in ; 1 to 2, 1 in. Draw line 
from I through E ; 34 in. down make E*. 1 to 

K, 1 in. more than 1 to K on body draft. This 
extra inch is for easing on |80]. 

Squara line down from K, 11 in., make 
dot 2 in. to the right. Draw line from K 
through the dot the length of skirt plus 
I in. (35 in); make K». 1 to 3, 8| in. — i.f., 

I in. more* than 1 to 3 on body draft. 3 to 4, 

I in. 

Square a line dowm from the centre of 3 and 4, 

II in. ; moke L. Dots 5 and 6 are 2 in. to 
the right and left of L. Draw' lines from 3 
through 5 the length of skirt (34 in.) ; make M ; 
4 to N. the same. Draw lines from K* to 
N and from M to K“. C:ontinue the lines 
from 1 to 2 and side lines from 3 and 4 to 

] in. above, and make 
7 and 8. Gun^e from 
K to 8 and from 7 
to 2. N to 8 is the 
front gore, M to 7 is 
the back gore. Trace 
the iKittcm off, round 
the outlines. 

The sleeve is drafted 
a** for ladies' tight - 
lit ting jacket with the 
following exceptions : 

Five and a half 
inches are left on fur 
extra fulness at the 
top, 3 in. at the elbow- 
portion. and 3 in. at 
the wrist. The sleeve 
cwn, of course, be cut 
any length desired 
(see broken line in diagram 81]. 

In cutting the fronts of skirt, leave a 3*in. 
inlay lor facuQg. 






DEAFTIKO BODICB OF XMPIBB COAT 

The bodice must have a faoiiiB cut to tdiapc, 
about 2 in. wide. Chalk ana thread-mark 
the various parts as in previous lessons. 

TheMaElag. Baste the 
canvas to the fore parts of 
bodice, and put the linen 
stay on as previously 
shown. 

The facing must lie put 
on, stitched, pnwsed, and 
felled, as in ladies’ coat. 

The question of fastenings 
must now lie decided. If 
hooks and eyes, they must 
lie put on before the fat'iiig 
is arranged ; but if cord- 
liKips and butt<ms, then the 
former must Ik* sewn on w hen 
t he fiU'ing is done. The neck 
must be strt»tched in the 
gorge to make it tit well at 
that fiart. Join the fore 
parts to the ba<*k ; press, and 
trim the Ixidiee jiortion ac- 
cording to taste or th<? pre- 
vailing fashion. The Ixidiw 
b” lined. 

We now pixM'eed with the 



80. liHAFTINO .'-KiRT OF EMI’IRK <OAT 
is then ready i 



•1. SLBJtVB FOR 
xmfirb coat 


skirt. A strip of 
canvas 2 in. wide should 
be put down the fronts, 
also a linen stay. Baste 
the fa<'ing to tne canvas 
and fell, and proceed 
with the making as for 
coat. 

.After having lined the 
skirt, the Ixidicc must 
be attachcsl to it in this 
mannerr. Place the edge 
of bodic*e to the c*dge of 
skirt, face to fau*e, with 
the skirt towards the 
worker. Turn the linings 
of bodice and skirt liack 
while basting together. 
Sci'ure centre liack of 
liodioe to centre- liack 
of skirt. Now baste the 
skirt to the bodice, 
placing the side seams 
of sl^ to the underanB 


seams and lasmg in the fulnesa that haa 
bc«*n alkiwesi. 

Stitch and press, then Imsto tiie skirt 
lining to the UKlii^^ and fell the lining of 
latter over the skirt. 

The Sleeve* This is made as for 
coat, but the top part must be well eased at 
the elbow*. The Uittum can he gathered 
and put into a small gauntlet, or it can have 
small pleats about 0 in. de^. Should a 
three-quarter sleeve be preferred, it must 
be cut off at the broken line— i.e., 4 in. 
down from elbow and 3 in. in front 
Care should be taken to keep all the edges 
as thin as possible, and it should be remem- 
beied that good pressing it essential. 

Bodic# for Stout Fifum* The bodice 
given » for an eroot stout figure, very hollow 
m the waist, and very full round the hips. The 
stouter the figure below the waist in front, the 
liigher the waist tine is 
thrown. The measures for 
this part must taken very 
tight Iv under the Inidire 
l«21. ‘ 

MEAsrREUKNTS. Neek, 
l.%{ ill : length of ba<'k, 
l.Ajl in. : chest, 40 in. ; bust, 
44 in. ; waist, HI in. ; centre- 
biu'k to elbow, 20| in. ; 
ellxiw to wrist, 10 in.; 
elbow 12 in. ; wrist, 0 in. ; 
front length, lOi in. Work- 
ing scale, half efu^st (2*1 in.). 

It will Im* noticed that the 
indentation in centre- liiu*k is 
more than is given in pn*- 
vioUH lesson, whieh is due to 
the figure Isung so hollow at 
thill |Mjinf For a stooping 
figure, the biuk is g**neraUy 
very rnui h longer, and tht* 
front rorres|H>ndiiigIy shorter, 

•Square lines at right angles from A, B, (*, and 
I), as ill previous li-ssiais {83) I) to I, 2 in. ; 
I> to K, 3 in. ; K to h>, 1 ) in. I>ruw bai-k line 
from K" through 1 to A. Biwk line to t**, one- 
third of H<ale less J in (OJ in ) ; to K. twi*- 
t birds lisiH I in. ; to (i, half scale less } in. Iltj in. ) ; 
to H, half bust plus } in. (22i in. ) ; ^ to F*, one- 
fourth of m ale Ci in ) ; F*, midway Utwwui ; 
F” to X, } in. ; i * to 1, one-twelfth (alwiut 
IJ in ) 

.‘square up from f * to H in. above B line, make 
J ; J to J-, half the distam-e from A to t’ Iscmi 
broken line] ; J‘ to K. i| in I>raw shoul«li*r 
line from .V" to J. 

Prm'wd os ill first lesson to obtain neek curve, 
shoulder, and armhole, the only exception Ixung 
that M* should Is* 1 in. instead of I J in. H* to 
L-. 1 1 in. I>raw lim-s from 1/ through H to 
hip line ; to P, front kngth lens ‘Jf in.— . 
the back n<*ck measuit! as from A to — 
F to I*. I in. l>ivide the diatanr^e betwi*^ back 
line and V into four parts, putting one-third plus 
1 in. in the back, as at 2, and the remaining 74 m- 
,i._ — ... I 0 f 2^ UL i make dots 


mto three equal parts 
3 and 4. 


vot 


_£ 


8S. DiurriNo ij^bok-suso bodicb 


Waist Suppraaaion* 1 to 5, 1^ m. ; the 

tide iihouid be | in. ieM on the waiiit than 
on tho bntit line. 

Tha ladaatatloM. ft to 6. 1 in. ; 7 to ft, 
the Mime ; Oto 10, IJ in. ; draw line from lOtoP 
(thi« » waiflt line pro^r) ; 1 1 to 12, name as 9 to 10. 
Draw the Itnea of aide pieooa and curve from ft 
through 2 to J*, and from 6 through 2 to K. 

Meaaum up the wawt of liack and aide pknMvi 
(total 7| in.) ; plaw thin amount on 12. and make a 
dot at half the waiat rocoaure. The distance from 
the dot to P m in.) ia to Iw taken out in daita. 

P to 13. 2 in. ; 13 to 14, width of firat dart 
(l| in.) ; 1ft in the centre ; 14 to 16, 11 in. ; 
16 to 17, width of second dart (2J in.). We are 
allowing | in. extra in the mn'ond dart aa the 
waiat atretohea. 18 ia the cirntri' of 16 and 17. 

Draw linea through the centre of each dart 
(}>aral)cl with front line) from hip to within 
2| in. of bunt line ; make dots 4 in. to the right 
and left of 6rat line (on hip fine), and curve 
through 13 and 14 to top of dart. The doU on 
second dart ahotild be | in. to right and left, and 
eurviHl in the same manner aa the ttrat, make 

a dot in the centrt' of 1 1 and 12. Square down 
from the dot and make 19 on hip line, ('urve 
fmm 19 to 1 1 and 12. Treat the two next indenta* 
tiona in the same manner, making 2t) and 21 on 
hip line, and 22 below ,ft. and curve to ft and 6. 

A wrap 1) in. wide should be kdt on the 
front. 

Sleswe, Refer to Ladies' Tailoring for alwve 
of tight •htting jac'ket, aa we are giving the 
except kma onfv. No turnings are allowed in 
thia draft. Work to 1 in. leas than half scale— 
i.f.. A to B. 9 in., instead of 10 in. : A to D, I) 
to F. and F to H are each 44 in. (94) 

^it out the pat tern round Uie varknis outliuea, 
Maklttg, C'haik and thread-mark the 
patterns as in previous lessons, not forgetting to 
leave t^ inlays on shoulder and forearm, and 
to put in the balanee-marks. 


Confiaiied 


When euttmg the tore parts, trom 4 to 4 m 
must be left on right fore part for buttonholes 
and } in. on the left for button stand. 
Remember to stretch the back of darts, 
as at 14 and 17, when basting [83]. 

Should the material be ravelly, good 
turnings should be allowed, and, if thin, 
the back and side pieces should be Imed 
with thin linmi, stitched in the seams 
with the cloth. The fronts must be 
lined throaghoitt with thin tailors' can- 
ras, cut on the cross and inserted as 
directed in previous lesscm. Place a 
Ikm stny amg the edge, and pnm. 
II the bodiee is to he hummed, 
the ii|^i tee pArt must have a 
tedng of material* 1| to 2 in. 
wide, pat on hi the same maimer 
as on the tent edM of |acket. 

The basque can he mped as 
desired ; for pointed bodice, tee 
broken line. It should have a 
strip of linen on the cross about 
1 in. wide, basted to the edge. 
Turn up the bottom and baste 
to lining and canvas, and well pressthe basque and 
forep^ts. Ins^ the bones as in Princess robe. It 
is advisable to insert an extra bone in the fore part 

of this bodice 
[see broken line 
in diagram for 
position]. 

Line the 
bodice as di- 
rected for coat 
and Princess 
dress. When fell- 
ing round the 
basque, hold the 
facing a shade 
tight. The but- 
ton stand and 
basque are 
generally faced 
with silk or 
Italian, the 
same colour as 
material. 

The sleeve is 
made and in- 
serted as in 
Princess robe ; 
whilst the collar, 
which should 
l>e a little nar- 
rower, is also made 
and put on according 
to the directions there 
given. 

As to the trimming 
of the bodice in 82, the 
revers and cuflfe are 
prepared in the same 
way as those already 
dridted, and are made 
as directed in the 
previous lesson. 



84. VKAWTiva sLxava poa 
LABOX-aniD BODica 
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tli» fruit, chap tke pool otM m a Ml 

them, «leo the almoiide, wpha tad ; mix 
all well together, put the mixture into the pre* 
pared tin, eprinkh an omioe of chopped almoods 
over the top, and bake it in a moderate oven 
for about one and a half houra. 

Oinforbrond 

iKoaeoiaim. Five eggi, half a nutmeg grated, a 
quarter of an ounce of ground ginger, a quarter of a 
ieaepoonful of pudding epioe. half a pound of caitor 
eugar. nine ounciNi of flonr. etx ounoee of peel, four 
ounoec of almonde. a quarhvr of an ounce of carbonate 
of eoda. two tableepoonfule of milk. 

Method. Whisk the eggs in a basin, add 
to them the spioea and augar, and beat well for 
five mtnutoa. Sieve io^thm the flour and 
carbonate of soda and ada them ; shell and chop 
half the almonds and add them, also the chopped 
peel and the milk. Mix all weU toget^r. 
turn it into a deep baking tin, which should be 
lined with praseci paper ; put the rest of the 
almonds, which shoula be halved, over the top, 
and l>ake it in a moderate oven for three-quarters 
of an hour. Wati?h it carefully, and if it begins 
to get too dark la> a piece of kitchen paper 
across the top. 

Swiaa Roll 

iNUHKOfKNTS. Three fgfpi and their weight in 
hijttf^r. Mtigar, and Hour, two iablMpoonfuU of milk, 
vaiiilln, one teaftfUNinful of haking-powcler. jam. 

Mothod. Cream together the butter and 
sugar. Steve together the Hour, baking-powder 
and a pinch oi salt, then add these lightly 
to the butter, etc. l^istly, add the milk, 
spread the roixtun^ in a shallow baking tin lined 
witli greased pa|)er. and hake it in a moderate 
oven till it is set and a delicate biseuit colour. 
Turn it on to a piece of paper which has lMM*n 
dusted with castor sugar. Warm a little 
raspberry Jam in a small pan, spn^ad it o%’er the 
cake, then roll it up neatly ; do this as quickly 
as possible, as if it gets tix) etdd it is liable U> 
crack in the rolling. Any Jam that has no 
stones may he used. 

Petita Gateaux 

Inurkdiknts. Half s pound of rastor sttgar, 
half • pound of ground sImondM. two ounces of 
cornflour, six eggs, ml currsiit jelly, two lemons. 

Method. Brush some smalt fancy cake 
tins with melted butter, mix together two extra 
teaspoonfuls of cornflour and castor sugar, 
dust the inside of each tin with this, shaking off 
all that will not stick. Put the ^Iks of the 
cm and the sugar in a Itasin and lieat them 
tiU frothy, then idd the almonds, mted lemon 
rind and Juict% and lastly the cornflour. Whisk 
the whites of the eggs to a very stiff froth, and 
add them very lightly to the mixture. Half 
fill the tins with it, then l>ake them in a moderate 
o\^n till they are set. Take them out of the 
tins, and put them on a sieve to <xh> 1 ; when they 
have oooM slightly, scoop out a little from 
the centre of each, and put in a litUe pieoe td 
rod currant jelly. 

Eatb Buna 

IsoaKDiRNTs. Our aud a half pounds of flour, 
half a pound of buttor. a quartor of a pound of castor 
sugar, a quaiisr of a pound of granulated sugar. 
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conses ef misad psel, two onflest of saltangs, tkioa 
qtuaim of a {dnl of milk, one Ismim. 

Mwlliod. Ifo tlm^mflirtwithateMiKMmM 
ai oaslor soggr till both are Hqaki ; warn the 
miR alii^tfy and pour it into the yeaat. Sieve 
the flour and a pmeh of salt into a basin. Rob 
the batter H|^Uy into it, then add the castor 
sugar, the cieaM sultanas, and the^ grated 
lemon rind. Mix these together, then beat and 
add the eggs, and lastly the yeast and milk. 
Mix aU into a smooth dough, put it in a basin, 
cover it and put it at the siae of the kitchen 
fire to rise for one and a half hours, or till the 
dough is twice its original size. Then turn it 
on to a floured board, work in the granulated 
sugar, keeping hack a little to shake over each 
bun. Put small rough heaps of the mixture 
on a greased baking tin, sprinkle some granu- 
lated sugar on the top of each, put the buns in 
a warm pli^ to rise for twenty minutes, then 
hake them in a quick oven for about the same 
length of time. Put them on a sieve to cool. 

Chocolate Cnko 

iNcaRDiEvra. Half a pound of butter, a quarter 
of a pound of castor sugar, half a pound of good 
plain chocolate, four eggs, a tablesp^nful of milk, 
tlirm) ounces of cornflour, two ounces of ground rice, 
a small teaspooiiful of baking-powder, chocolate 
icing. 

Method. Cream together the butter and 
sugar, then add the cgm one by one, beating each 
one well in. (Irate the chocolate, then put it 
in a saucepan with the milk and melt it slowly 
over a gentle heat, and add it to the butter, 
etc. Sieve together the cornflower, ground 
rice, and leaking powder, add those to the other 
tnmdien^. Pour the mixture into a small 
cake tin lined with three layers of greased pa))er 
and bake it in a moderate oven for altout one 
hour. Watch it carefully as it so quickly burns. 
l^»ave it till cold, then coat it with chocolate 
icing and decorate it with oiystallised violeta, 
pistachio nuts, or chopped almonds. 

For the icing, grate lliree ounces of good 
chocolate. Put it on a tin in the oven and let 
it darken slightly. Sieve half a pound of icing 
sugar. Put the chocolate in a pan with half a 
gill of water ; let it hot. then add the icing 
sugar and stir it with a wiMxlen spoon till it is 
melted. It should coat the spoon smoothly, 
otherwise it is too thin. If so, add a little 
more sugar. Pour it in spoonfuls over Uie 
cake and decorate it prettily. * 

Sally Luna 

iNoacniRNTS. Three quarters of a pound of 
flour, half a (eaapoonful of salt, one ounce of butter, 
half an ounce of cornpreasod yeaat. one egg, one 
and a lialf gtlb of milk, a quarter of a teaapoonhil of 
oaator sugar. 

Method, Mix together the flour and salt, 
then rub in the butter. Cream the t*eaat and sugar 
together till they are liquid. \Vann the milk 
till it is Just tej^ and mix it aith the yeast. 
Beat up the egg and add it to the milk, tlum 
strain the milk, etc., into the middle of the flour, 
and mix it lightly in. Turn the paste on to a 
floured board, and knead li^Uy, nai«g a little 



to pmoit it otkktnff. WeB greM» two 
round cake tins. Divide the doo^ in 
two> make each into a round cake, and drop H 
into the tin ; twist a piece of ffreased paper over 
the tops and put them to nse till the dough 
fills the tins, l^bably they will take one hour. 
When risen enough, b^e in a quick oven about 
half an hour; turn them out and brush them 
over with a little w arm milk and butter. 

Shortbread 

Inor£I>jf.nts. One pound of flour, half a |>ouud 
of butter, four ouneeM of caator nugar, one egg. 

Method. Put the butt€*r into a large basin, 
work it with a wooden BpiX)n or the Land till 
rather soft. Add the sugar and egg, mix 
together lightly, add the flour gradually, knead- 
ing it well. sLapc into two or moit‘ round cakcf* 
according to the sizi* n‘quired. DtH'orate tho 
edges, prick the cakes well over with n fork. 
Bi^e very slowly till they are a very |>ale brown. 
Dust with sieviHl castor sugar, but do not move 
them till cold. 

Plain Soda Cake 

IsiiRKMKNTN. Ono pnuiHl of flour, mx ounroH of 
biittfr «*r iJripiunt^'. ki\ ouiiroH i»f citMtor nturnr. mx 

OU«C«»M of HllltHIlHM, two OUtU'«*« of 

teAM|MM>iiful of ruriMiiui(4‘ <'f Mniii. half it puit <»f 
milk, one i gtr. 

Method. Line H cake tin with greasiHl 
itafier. Ln^am the sugar and butter till they 
i(M>k white and soft, then U'at in th<* <*gg. 
(*k^n and stalk the sultanas, chop the 
mix the flour and carlKinale of soda, stir them 
lightly to the butter and sugar. Add the milk, 
mix w’ell together. Put the mixture into a tin, 
liake it in a moderate oven for aliout two hours, 
or till a skewer pushcsl through the centre* of 
the cake comes out quite clean. 

Rice Bune 

iNOKKUitSTs. Half a }Hiunc) of castor wituar. 
a iiuarter of a [kiuiuI <tf l»utti*r, ftmr tmncfs <»f flour, 
sigh! ounce** of groiiii<i rice. on« t4*iiS|MKinful «»f 
l>^ing-poi%(l«T ami tw*> eggn. 

Method. Mix together two extra teasjKsm- 
fuls of flour and the same* amount of castor sugar 
Tlien grease some i>atty tins, put a little of the 
mixtun* of flour and sugar in each, shake it all 
over and turn out all that does not stick, leaving 
the tin thinly coaU*d ail over. Mix t<igcthcr 
the flour and ground rict*. (’ream Uigether the 
butter and sugar, then add to them half the 
flour and rice and one c*gg. .Mix well together, 
then put in the rt*st of the flour and ri<*<* fall 
but one teasfsionful) and the other egg, and, 
lastly, add the baking-powder with the U‘a- 
spcx>nful of flour. Stir it all well together, 
I^it the mixture into prefiared patty tins, and 
bake in a moderate oven for from ten to flft««*n 
minutes. When done turn the buns out and 
put them on a sieve till (*old. 

Almoad and Chocolate Blacuita 

isoa£i>i£NTH. Four ounces of ground sweot 
almonds, four r^unceit of castor sugar, tvro ounce* 
of grated clioc'oUte. one teaspoonful of powdered 
cinnamon, ttiree wbiUw of eggs. 

Method. Mix the almonds with the castor 
sugar, the grated chocolate, and the powdered 


t^anamon. Mix and rub thoroogbty tOMther. 
Take the whites of the egaa, ana boat 
them to a verj* stiff froth. Stir them lightly to 
the almond and chocolate mixture, tf it teemi 
to be getting verj* moist leave out some of the 
whites M it must be a stiff mixture. Line a 
flat baking tin with buttered }Mip(*r, }Hit little 
rough hcaf)s of the mixtun* on it at a gtsxl dis- 
tance a^rt, and bake very carefully in a slow 
oven till crisp. Take t*very pnH'uution to s<*e 
they do not bum. 

BEVERAGES 

Lemonade 

Ikokkuikn'ts. Twii <tr thr»'c UMm>nx. two ounotw 
of hiiiip sugar, oiu* ^juart t»( lu»ilu«g wnlor. a few 
luni}M of ICO. 

Method. IV*I the lcmon^ very thinly, and 
can*fully |H*el off all tlu* pith, oihtTwiw* the 
lcm<»nad«* will have u hitter flavour. (\it 
the lemon into thin alici's, faking out all the 
pips, and then put the nlici*** of Irmoti, and 
sugar in a jug. and |siur over fht'iii (lie iKiiliiig 
water. ('<»vcr tlu* jug and let the k*monade 
stand till it is rold. then Htrain it into u glass 
jug, preHHing the nliceH v\cll. Itefore aerving it. 
luld a few thill slict'H of l<‘tiiiin and a few him|M 
of ice. 

Lemon Squaah 

I N«.Rl.l»ii;s TH. Snmll lump** of h'i*. tin* jiium- of one 
lemon, two icaMpooitfiiU of ciiMior Hiignt, 

Method. Fill a tumbler ball full with the 
lum|m of it*!*, then strain on to it tlit* juice of 
the lcmr>n, mid also the castor sugar. Tlwm 
till the glass up with msla water, aiicl mix all 
well together. This Is'viTage is usually pr<»* 
flared at tlu* table*. 

Iced Coffee 

*• T'*. I'lttir lijuge t uMonfiooitfiilx i*f ctiflfs*, 
« fi*%v graiitn of Halt, oiie (|intri of iHoling w«U*r, 
llio-o InhlowpootifiilM of » rtj-foi Hogiir, ImJf n pint of 
roUl milk. Iiitif n pint of cri'iiM,. iro. 

Method. Put tlu* coffee and hhIi into a 
jug, fioiir on to it a rpiart of Utiling water. 
tViver the jug and filaie* it at the sub* of the fire 
f<*r ten rainuters, t}u*n fKuir a tew cupfuls of 
coffee* baekwanis and forwards to clear it. 
(’over the jug again, and let it stand for ten 
minuU'S ftir tlu* cotTe«- grounds to H4*ttlc. 'Ilurn 
strain tlu* coffts* through a pu*<'e of line 
muslin, add to it the sugar, milk, and cn*am, 
or, if more cotnenient, uwt all milk. Pla<s- the 
jug containing the coffi*e in ice for from four to 
six hours. Just Is-fore siTving mid twm or thre^* 
lumps of ice. 

Cleret Cup 

One Koffir nf rluret, Iwo 
of liler, two gla-MMu r*f nin-rrv, s CjUartcT of m 

[Miurul of e«»t4»r Mugar. riiu- lenutn, three *<lraw IsTTiwi, 
a Mpng or two of fM.>rHge. two or thr^i* inehm of 
cucuintjer, half a |hmiiuI «*f ice. 

Method. Slirs* the lemon and n^move the 
pips, also cut the cucumlaT into thin slices 
without peeling it. Put all the ingrt*<lients into 
a large glass jug and let them stand one hour. 
Remove the cucumljer, borage and lemon, add 
the ice, and the claret cup is really. 





A Cup of Cboooloto 

IrruHEOiKim. Atxnii on« ousim of good ohoooUto 
to f»iich broakfMtoup of milk. 

Motbod« Buy «itber cakeii or powdered 
chocolate. Melt it in a cup with a tablmpoonful 
of milk. Bring the milk to the boil« pour it on 
the chocolate, put it in a clean eauoepan, and 
whkik it with a fork or Email egg-whuik till it 
boilE. Bweeten it to taete, then nerve it at 
once with a teaEpoonfnl of whipped cream on 
the top. If preferred Ioee rich, add more milk. 

Cottmm 

iMilEeOIENTII. Allow U giHMl tEbloM|K>onflii of 
oofffw) far riuth lirc«akf«iiteupful wenOid, boiling 
WEiitr. « pinch of Moli. 

Mwlhckl, The following Ih a HimpU* metlnid. 
Put the coffee and a fiinrh of ealt into a warmed 
jug, Yiour on it the iKiiling w'aictr : cot'cr the jug 
and let it aland at the aide of thc^ fire for Hve 
minutea, then pour a cupful backwardK and 
forward» four timiw. (’<3ver it and let it settle. 
Pour it j^cntly off inti} a warmed coffee-pot and 
MTve with it hot milk. Whem poEsihle, buy 
coffee UnrieE and grind thm at home. If that 
iM immiEKihle, buy at a Hhop wherc^ the <*offe<* 
iM fnwlily ground emch day ; thiit rnak<*E a great 
difference in the flavour. If the flavour of 
chicory is lik<d, add al>out two tablrapoonfulM 
of it to f>ach pound of the coffee. 

Twa 

Inojckiiikntii. Allow. iinlcMM (be party in a large 
ona, a teaN|MM>nful for eac'b pereoti. noiling water. 

Mwtbod. Take care all stale leavea have 
been waahed out of the pot ; heat it with lioiltng 
abater, then put in the Uut and pour on /rrsA/y- 
b<nlrd water. l>ct it stand for from three to four 
minutes. If the water has Iwen boiling for 
some time the tea will lost* its delicate flavour, 
and will taste flat, ('heap teas are bad economy, 
as a much laiwr quantity has to be used. If 
the fiarty is a large one it is U*tter to make it 
in two ttva<|M}ts. 

Earley Water 

Imorkimkntm. Two ttuiicoiit of |M0Mr] kmrioy. one 
It^itioii ritiil, one qusrt of iniiling wstrr. four luni|Ni 
of sugar. 

Mathod. Ihit the barley in a saucefian 
with half a pint of cold water, bring it to the boil, 
and boil it for a minute or tw'o, then strain off 
the water, l^it it liac^k in the aaucepan with the 
thinly -pared rind of the lemon, the sugar, and 
lioiling water. Let it l>oil gently till the water 
is as thick as giXKi cream. Hum strain it off, 
and it is ready. It is invaluable in a sick-room. 

VEGETARIAN COOKERY 
Macaroni a t*Amarioaiiia 

iNUtucDtKNTs. Nis ounocs of riM>on insesnmi. 
tu»«* ounce of flour, one ounce of iHittcr, half s pint 
td Uun»U» pulp, browned cruiiths. 

Mathod. Boil the macaroni till lender in 
plenty of fasi-boiltng salted water, then wash it 
under the cold-water tap. Melt the butter in a 
aaucepan. add the flour smoothly, then tiie 
tomato pulp : stir it over the fire for a few 
minutea, thm pass it through s sieve and season 
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H carafnlly. Cot the macaroiii into twooiiioh 
kmgtlu, and add it to the sance. Make it hot, 
torn it into a pie-dish, sprinkle the ton with 
browned crumb^ Serve it with a oorder 
round the edge of the dish of nicely-fried sippets 
of bread. 

Pricaaaaad Egga 

Ikuredicnts. One pint of milk, one large onion, 
two clov«N. one cRirot, r amsU bunch of parsley. 
f(«ur nr more eggs, two ounces of butter, one and a 
half omicee of flour, a few slices of bacon. 

Method. Put into the saucepan the milk, 
onion, cloves (stuck in the onion), carrot, and 
parsley. Let these simmer for half an hour, 
noil the eggn for about twenty minutes till 
they are hard. Then shell them and cut 
them in half. Melt the butter in a pan, add the 
flour, and stir it in smoothly. Next strain in the 
milk, and stir over the Are till it hoik and 
thickens. Season well with salt, pepper, and a few 
dro|is of lemon juice. Then put in the eggs. Let 
them get very hot in the sauce ; take care in 
moving them that you do not knock out the 
yolks. While they arc heating, cut some 
raw streaky l>acon into neat dievt, also some 
stale white bread. Fry both a pale brown. 
Chop finely two teaspocmfuls of parsky. Arrange 
the c»ggs on a hot dish ; f)Our the sauce over 
thcmi. Put little heaps of fried bread and 
bac'on, or chopped parsley, alternately round 
the edge. 

Tomato Pto 

1norki»ients. Three -quRfiers of a pound of 
rough fHiff a (iuRrt4*r of a pound of macaroni, 

two ieaMfMMtnfuU of cnopiMMl pantiey, one and * half 
pinunU of tomat^xHi, on** ounce of butter, three- 
qusrterM of an ounce of flour, two hard-boiled eggs, 
half a pint of water, salt and }>epper. 

Method. Break the macaroni into pieces 
about an inch long, throw them into a pan of 
fast -boiling water, and let them boil till they 
are tender, then drain off the water. Butter 
the inside of a pie-dish, put in a layer of sliced 
tomatoi^, them a layer of cookoil macaroni, 
next a good sprinkling of salt, pepper, chopped 
fiarsley, and onion, then anotlier layer of 
tomatoes, and so on till the dish is full Arrange 
the eggs, cut in slices, on the top. Melt the 
butter in a small saucepan, add the flour, and 
fry it a |>ale brown ; next pour in half a pint 
of cold water, and stir it over the fire until it 
boils. Season it wiUi salt and pepper. Pour 
the sauce into a pie-dish. Cover the dish with 
the fMMtry as you would an ordinary pie, and 
decorate it prettily with leaves and a tassel of 
pastry. Brush tiie top of the pie with beaten 
egg to glaxe it, and liake it in a quick oven 
for about three-quarters of an hour 

BMtroot, Lentils* and Egg Sauce 

iNiiaEOiENTa. One pint of lentils, one quart of 
water, a liuiioh <if paraley and herbs., one laige 
oiu«iu. two ounces of butter, one or two beetroots, 
egg sauce. 

Method. Wash the lentils and put them 
to soak in water overnight. Next put them in 
a saucepan with the water, herbs, and onion, 
and let them boil for about one and a half houra. 



or till they are aoft Then drain off the water, 
and mb the Icntife through a sieve. Boil the 
beetroot till tender, taking care none of the 
KtUe rootleto are broken or it will lone its 
ocdonr. Melt the butter in a saucepan, stir 
in the lentils, and salt and pepptT to taste : 
make it very hot, then pile it up on a hot dish. 
Pour some good egg sauce over it and arrang** 
a border of slices of l>eetroot round. Almost 
any cooked %^egetable8 may be used instead of 
lieetroot. 

KITCHEN ECONOMIES 

Wc have much to learn from the Fn*nch in 
the matter of economy. To them no scrap of 
f«)od is too small to be of uw», while the average 
English cook is given to despise them. PiThaps 
«»ne of the chief items of waste is lirt^ad. which is 
allowed to get stale and is then thrown away. 
A eart»ful cook can and will utilise every w'rap of 
hrt^ad, and will do so without f(H*ding the family 
on nothing hut bread puddings^ whieh to many 
people s«x‘ms its one and only di’stinv. All 
enists and scraps td hn^ad should Ix' colhs tetl, 
should he tom up small, put in a huking tin 
and dried slowly in the oven. They should 
then In* (NumdtHl in a mortar, or. failing that, 
put lietwiH'n two puMa*s of pa|M*r and poundiKi 
with a flat iron If |K>HHit>le. they should then 
Is* sievtHl. and kept in a tin till w«nt«‘d. It is 
tt«‘ll to have s<inie driixl so slowly that they are 
not in the leiist coloun^d, and iithers c’olour<*d 
a pH'tty brown. The former an* umdiil for 
( oating rissolw, fish, fish eak»*s, and for making 
puddings <if various kinds, while the latter an* 
nitv for ** au gratin'* dishes, and t^> give a 
touch of colour to various other dishes. 

TIi<*»hi cnimlis will keep g(N>d for months in a 
tin. but on no a<‘count must the lid Ik* put 
on till they an* cpiite dry. Another use for 
stale bread is as a siilistitute for the more 
extravagant “ pulk*d bread,’* Pull the bread 
into small rou^i pi«*<H*s, put them on a baking 
tin and bake them in a modiTute oven till they 
ore a pn*tty goldt'n lm>\ni. Thi*M» an* delicious 
with butter or checsi*, or w'ilh H<»up insttmd of 
toasted or frk*d hn’od. SIk*es of stak* hn*ad 
or bread-and-butter make ex<*elU*nt fritters. 
They should In* sprf*ad with a little jam. sand- 
wk'httl t4>geA»er, dip|N*d in frying batter, and 
tlu'fi frk‘d in h<»t fat till they are a golden 
hrowTi. 

Tlien* an? also many excelk*nt nvifN-s for 
puddings and tarts in whk h crumljs form part 
of the ingrt^dN^nts. 

tJookcd potatoes are another fntquent cause 
of waaU*. There is no excuse for even the 
smalleet scrap to be thrown away. If the 
potatoes are whole, slice* them, toss them w’ith 
a little butter in a pan over the hre till they 
are hot througli. ^rve them in a hot dish 
sprinkled with a little chopped parsley. 

If the potatoes arc at all broken, they ran bo 
mashed, made hot writh a little butter, milk, 
salt and pepper, and served as mashed potatoes ; 
or they may be shaped into small halls, brushed 
over with egg. covered with emmbs and fried 
a goldeQ browm in hot fat. ITiey are then 
ealkd potato croquettes. 


Tliey are also useful for making fish cakes, 
meat and potato eiitk^ts. shepherd's pic, ©te. 
Th«*n, again, with a few tomat^Nnt or m«ctroot 
and some salad dit's^Uig. they mako a delwiows 
salad. 

Tlie rt'iuains of anv cold rookt*tl vt*getAb)es 
can U* servid an a salad with the additkm of 
salad drt*ssmg or mayonnaise smut*, while many 
vf*gt*!uhIeH can U* n*heatt*d w w h hut ter — f^uch. for 
example, as grw‘u pt*as or Kivm h Is uuh Many 
cold \egctahlt*H make a pretty garni^h fi»r soups 
<»r mt*ot dk«ht*s — |N*as. asparagus, cnulitlowcr. 
It might not Is* worth while to c'ts»k them on 
pur}NN<(* to garnish a dish, hut if aliviuiy c<H»k<tl 
tlu*y wt>iiUl pn>vc a great addition. 

Then* is a um* fi»r all st'taps of meal. 
Tliey may ^s* choppc^l. ht*at4tl in a pan with 
a little gravy or Nita-k, sttisoned nitt*ly with 
chop|N*d parsley, onkm, salt and p'pp'r, then 
citlif'r Is* put in a dish, eovereil over with 
nuislu*d |M«tato. nieely l»rowned in llu* 4»v«'n and 
siTvitl hot jis ns k pie. or U* served i»n a ho! 
dish garnislieil with neat sip|N'ts of toast ns 
niiint* ; thi* mixtun* might U* heii|Mtl up on 
neat stpian's of hot hiitter«tl toast and s(*rvtd 
as A hreakfast or Hijp}s*r dish. Cold meat is 
also used for rissok's. croquet tes. M‘alio|>s. etc. 

I 4>ld fish eould Is* mivetl with any fish 
sau<*e there happmed to Is* over, then w»rved 
either in wallop sliells with a few hrow'ned 
criimlH Hprinkk*il over them, or in a pie-dish 
w ith a covering f>f ninshid pvt at o or Iniiled 
riee. t)r it might Is* mixed with the Haiiee — 
its own weight in imuhHl p»t>it<s*H and a gtNNl 
wHsoning- 'then hirmed into round. Hat eakes, 
igged. cm 111 In'll and fried. 

The remains of curry iiinki* an excelk*fit 
bn'akfast dish if chopp*d up finely, the meat, 
sauet* and rice mixed all together, made 
thoroughly hot. and wrved on croOions of frk*d 
bread. 4»r, if pn*feired, slices of buttered toast. 

It is well to ls*ar in mind when using up cold 
meat that if will have lost s<uiie of its flavour 
find its nutritHuis matter, therefore apsiai 
(are should Is* given to its seasoning, and a 
little g<NKi sKK'k or gravy should lie udw*d to it. 
Again. ecNikcd mi*at should always U* reheated 
gently ; if it is ailow(*d to Isiil it will lN^<*ome 
tough and toatek'ss The meat t4> In* warmed 
should Is* p|ji(*(*<l or> the tire in warm water; if 
put in eoid. all thi* giKNlness will Isr drawn out, 
and if in iNuling water, th<* m«*at will im tough 

Plain hoik'd rk-c can Is* made savoury by the 
addition of a giNNi sixed pk*4‘e/>f butter, a littk^ 
ketchup or Worex'Ster sauce, and, if liked, two 
H|k*4*d tomatis*s. This mixtun* should Is* iic*rved 
os hot os possibk*. 

•Stak* pkn-es of cheem* should Is* grated and 
stored in lN>ttk*M ; it is usf'ftil for macaroni 
chei*s€% f*hf*<'*se pudding, etc. ('old pja4‘hi*d oggs 
seem to the iini*nlightent?d utterly worthless; 
hut they may bf* n'heatcd slowly in plain melted 
butter or parsley sauce, and iwryed on fresh 
slices of butU*n*a toast with a ^pKinfiil of the 
saoee. 

All bones and trimmings of ham should Is^ put 
in the stock 'P>t. and no become the foundatkm 
of fioups and gravies. 



All Bcrapi of fat, cooked and uncooked, should 
be made into clarified fat. They should be cot 
into small pieces, put into a saucepan with 
a pint of water to each four pounds of fat, 
and allowed to cook till the pieces of fat are 
shrivelled up and the liquid fat is clear ; it 
should then be strained off into jars, and can be 
used for pastry, plain cakes, and for frying 
purposes. 

By the way, it is quite worth while periodically 
to purchase ** pieces of fat from the butcher 
to clarify ; it costs usually about threepence a 
pound, although, of course, if large quantities 
of meat are consumed in the house there will 
probably be sufficient fat for this purpose. 

Piocos of stale cake, grated or sliced, can bo 
made into delicious puddings by adding some 
<^nd milk to them, allowing two eggs to a 

S int of milk. Put the mixture either into a pie> 
ish and bake it in the oven, or in a greased 
luuiin and steam it for from one to two hours. 

Hour milk is excellent for sconc^t ; it may also 
l>e used for cleaning linoleum. 

We give three dishes which may be made from 
scraps which would otherwise be thrown away as 
waste. 

Miroton of Beef. 

iNOHKniiCNTM. Two of butter or dripping, 

four nwliuni'SiKod oniotiH, one Hinall bunch of 
b»<rt>s, Mult and iM^pjior, ono iabU«H)>nottful of Fn'iicli 
vinegar, half a pint of gn<>d ntock, thin sluxw of cold 
Intcf, a few brown brcadcrutnlw. and sumo cooked 
voMtabloa. 

Mothod, Melt the dripping. Peel and 
slice the onions, add them to tne dripping, and 
fry them a ^Iden brown. Add the herbs and 
seasoning, the vinegar, sttK^k. and a pinch of 
castor sugar. Let it boil for fifteen minutes, 
keeping it well skimmed : then strain it. Cut 
some Uiin slices of hoof, cover the bottom of 


a pudding dish with some of the sauce, then put 
in a layer of beef, then more sauce, and so on. 
The last layer should be of sauce, on which a 
few browned crumbs should be sprinkled. 
Place the dish in a pan of boiling water, and put 
it in a hot oven for fifteen minutes. Serve it 
as hot as possible, and garnish it with nicely-cnt 
cooked vegetables. 

Timbales of Cold Meat. 

Tsorrdients. Half a pound of any cold meat, 
two Hmall tableRpoonfuls of breadcnimba, half a 
tca«(MKmful of chopped onion, two teaspoonfuls of 
cbop}>ed parsley, salt and prpper, a little milk, one 

Method. Thickly butter some small moulds 
and decorate them by pressing thinly-cut rings 
of cooked macaroni over the inside. The butter 
w'ill bold any decoration in place. Chop the 
meat and mix it with the breadcrumbs. Onion, 
parsley and seasoning and enough milk to make 
it rather moist. . Beat up the egg and add it to 
the mixture, then fill the tins with it. Put them 
in a shallow saucepan with boiling water to 
come half way up them. Put a piece of greased 
aper over the top and steam them gently for an 
our. Turn them out on a hot dish and pour 
some brown or tomato sauce over them. 

Kedgeree. 

lN<iRKi>il£NT8. Ono ouncc of butter or dripping, 
half a ]>ound of boiled rice, half a |K>und of any cold 
rooked fish, sail, fjopiier and cayenne, one or two 
hard-boiled eggs, a little iitac^e. if liked. 

Method. Melt the butter in a pan, add 
to it the rice, fish, and whites of the eggs cut into 
small pieces. Season it well and make it 
thoroughly hoi. Pile it up on a hot dish and 
garnish it with some finely-chopped parsley 
and hard-boiled yolks of egg rubbed through 
a sieve. 


Cookery concluded 
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Casting: from Complicated Patterns. Cored Work. Loose Pieces. 
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By JOSEPH 

IN the last article we selected cast object^i of 
forma 80 plain that then? was nothing to 
complicate the delivery of their patterns 
from the moulds. Taat is, there were no |)or- 
tions overhanging in the lower parts of the 
moulds, with overlying sand that could inter- 
fere with the ready withdrawal of the pitterns. 
Everything w^aa tapered downwards, and only 
one sand joint was required between the top 
and bottom portions of the moulds. But such 
simple examples only constitute a small portion 
of the moulder’s w’ork. So now we take up 
some illustrationH of castings in which a good 
many problems not so simple are involved. 

Flanged Castings. The tigurcs from 
20 to 25 show coatings and methods w'hich have 
resemblances and difference's. In castings 2) 
and 23 there arc flanges, one of which, if fast 
in the bottom of the mould, would prevent 
delivery of* the pattern from the sand. In each 
then’ are central bosses ; in each there are 
alternatives that arc practical. We will diH|K)se 
of the bosses first, liecause only a few nmiarks 
thereon are necessary. 

The difference Indween those in 20 and 28 
is that the space for sand left l>etween the bosses 
and the inside edges of the rims is veiy small 
in 20, hut ample in 28. It would be dimcult to 
lift the sand out of the narrow* zone in the former 
hut easy to do so in the latter. The top 
portion of the boss in 20, therefore, must Ik; 
attached loosely to the plate of the pattern 21. 
in this case w'ith a central stud, to come into the 
sand of the top, and be withdrawn after turning 
over. But it is not necessary to do so in 24, 
although it is often done as shown, in order to 
avoid risks of a breakdown of the sand. NoU» 
may also l»e made of the large amount of taper 
given both to the boss(*s and to the inU'mal 
portions of the rim in 21, w’ith a view* to easy 
delivery, though it happens also to coincide with 
the liest form for strength. 

Joints. With regard to the delivery of the 
lower flanges, it is necessary in 20 that the mould 
should part along a — a. so that the lower flange 
can be taken out after the removal of the top 
mould and pattern. In that case, the annular 
tread (h) must be fitted loosely in segments round 
the body of the pattern 21. to be left behind on 
the withdrawal of the Utter, and to lie pulled 
inwards subsequently in a horizontal direction. 
Or, leaving the projecting portion (6) loose might 
be avoided by jointing the pattern along the 
plane [M]. In that case both flanges 
would have to be left loose, and sand joints 
made alcmg the pUnes a — a and d— d. The 
only objection to this is the making of an extra 
sand joint. 
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The pattern 21 has iu bottom flangt' (.A) as a 
loose ring. The UMt {h) is fitted in short lengths, 
and retained with skewers loosely. The metlioil 
of building up shown is that adopted iu work 
of this elass, to which nfferenee is made iu 
the next section. The mould in 22 comprist's 
now not only a top and bottom, but a muidle 
part, requiring a moulding box in thrtn* cor- 
responding sections. 

Alternativea in Jointa. In 28 the 

sand joints requirt'd are two, along the plant's 
tt — a a — a. To produce these the jmtterii 
1 24] is differt'ntly j(»inted. either along h — />, 
through the middit', or along one fact* of the 
plated centre, one half (tf the sheave In'ing 
then fitU'd as a ring, as shown. This may Ik’ 
a w'ooden pattern, in which case it is built 
in segments similarly to 21. Or. as is often done 
for rejK'titive work, an iron or Itrass {mitern is 
made with w^otwlen bosses, inU'rt'hangeahle by 
means of their central studs. This is the |)attern 
showm by way of alU*rnative in 24. Another 
alternative is to core the rim out. using an 
annular print ; hut that nu'thod is rankly adopU'd, 
except in the ease’ of whot'ls that have recH'SHes 
for chain, and not always then, cores In'ing 
generally re’served for whcH'ls of large' diameter. 
The device is also emplf>yed when broken 
castings have to Ih’ moulded from, in which 
e’ase a se*gmentul print is ramme'd round the 
(tasting in the mould in siicce'ssive {Mwitions 
until the circle of the print impresMion is 
complete*d. 

Fig. 25 give's a section through the’ ciire’d 
mould, with the tw'o joints at a - a, U'aving a 
middle ring of sand. 

Three-part Jointa. Fig. 26 illust rate's 
a Ih'vcI wlieH'l and a spur pinion cast teegethe^r, 
and lK)th dauitle-flanged. Such an exainpU’ can- 
not Im’ drawn from the mould unU’ss tluTc are 
three joints in the sand, at a, 6, and r respeerti vcly. 
It is a job for a three-part box, not four, os might 
Ihj imagined, U'cause the thickness from a to h 
is made in segmental cores, which involvc's I<’hk 
trouble than using a shallow moulding-l»ox feir 
the purpose of jointing. For convenience, the’ 
pattern in 27 is made with a gre*ate*r numhetr of 
joints than the mould, the object of which is to 
give perfect facilities for ramming, and also for 
re^kiy delivery of the patte*m parts, with the 
minimum of risk of tearing up the sand. The’ 
section of the pattern in 27, by comparison with 
the casting in 26 and the mould in 28. renders 
the nature of the work apparent. We have loose 
pieces again in the shroudings for the teeth, and 
in separation of the pinion from the bevel 
wheel. 
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Cored Work. Fig. W is on example ol o 
diffeient kind from tbe foregmng, illnatmting 
cored work in which the main core is comfdetely 
enclosed within the body of the easting. 

The roller in this fipjre is moulded, not as it 
runs, but flatwise, with its plane faces in top and 
bottw ; not that it couldnot be moulded e^ewisc, 
but because the flat position renders the insertion 
of the cores easier. The pattern in 80 is built 
up in segments, the top and bottom sets (oa) 
covering the entire faces, the middle ones {b) 
being narrower and annalar. The prints (o) 
will lx$ noted as corresponding with the holes in 
20. There is only one joint in the mould, that 
ate — c 181]. 

The main core for 20 is made in a box, rammed 
in core*, sand and dried. Generally, though not 
always, the shaft holes are made in cores distinct 
from the body core, as shown in the mould in 81. 
The small holes scMm in the end p]at<‘S in 29 and 
81 are instjrted simply to provide opemings 
through whit'h the core and eore irons can 
withdrawn after casting. When ihest^ ar<» not 
inH(Tted the; work of the fettlor is incrtia»<*d 
unne^ressarily. In 81 the core; is seen to Ik; built 
round a Hk(;ieton of rings of iron rod. 

Drum with 8wept«up Core. The 
drum casting in 82 is moulded as it runs, with 
its cylindrical axis horizontally, differing in 
method. Ihcrefor*;, from 29. One reason for this 
difference is that the fl angles on the drum may 
“ lift ” from the sand without lK;ing left loo8<‘ly, 
while the roller [29] has no flanges, hut a good 
(;oning, which makes the flat way of moulding 
the obvious one. 'Die fuittern is shown in 88, 
in half extf;mal view, and half section, a — a 
l)eing its Joint, eom;H{>onding with the mould 
joint. It affords an example of a method of 
construction termed lagging i/p, of which more 
later. The flangi^s, with boss, facings, and prints, 
are turned s/'jwirately from the lagged body, and 
Hcn^wid on its ends. 

Fig. 84 is a section through the mould. The 
core in 84 is swept on a bar — using “ hay ropes ” 
and loam — around skeleton core plates, the 
loam l>eing in a plastic state, the whole mass 
IsMng dried subsequently l>efore insertion in the 
mould. When thus swept up, the cores for the 
shaft holes are swept up also on the bar, and the 
bar is stiff enough to sustain the weight of the 
core w'hen laid horizontally in the mould. When 
a core is made in a box, as for 81, it is not so w*ell 
able to sustain its w'cight as when a bar is used. 

The engine crosshc'ad in 85 may be moulded 
in the manner show’n [88], or flatwise. The choice 
is so evenly balanced that crossheads are com- 
monly made either way. The pattern with its 
prints is shown in 86. the core box in 87, and the 
finished mould in 88. Obaervations on the rela- 
tions of the parts would bo superfluous. 

Engine Cyllnilere. These are more 
elaborated in the cores than in the moulds. 
Every different design of cylinder presents a 
iistinct wt of problems, which has to to tackled 
irrespective of other t^rpes. A comparatively 

e ain example is given in oross-section only [89], 
ling one for a particular type of steam crane. 
Fig. 40 is its pattern, 41 its mould ; moulding 
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as shown. Joints are made in the mould at a — a, 
h — h, and c — c ; but only aand e coincide with the 
joints of the moulding box, the spaces between 
5 and a being taken out W meims of “ false 
cores” or “^uwbacks.” There are thus six 
cor^ in this example [41], the main one (A) for 
the bore, the two mlse cores (B, B), two passage 
cores that do not come in this view, and one 
exhaust core (C), through which the sections are 
taken. The pattern for this [40] has to be 
jointed along a — a and d— d ; while the feet over 
which the^lse cores are rammed are loosely 
attached to the cylinder body with screws, to be 
left U'hind in the mould until the false cores are 
lifted, after the delivery of the corresponding half 
of the pattern body, to which they are attached 
loo8(‘ly. 

Methods of Dolivory* These examples 
afford a good selection of typical cases of mould- 
ing, and we shall occupy some space w'ith further 
elucidation of some important matters that have 
lx;<*n only touched on in passing. We have 
8|K)kcn of the necessity for making provision 
for getting patterns out of their moulds. This 
involves not only the jointings shown, but the 
fitting of loose pieces, and of drawbacks. 

Lrooae Pieces. It is obvious that the mere 
verti(;al direction of w'ithdrawal does not cover 
the case of patterns having portions standing out 
pifrpendicularly to those faces, or at angles 
therewith. Several examples of this kind occur 
ill the figures preceding, in which Uxise pieces are 
tittcKi. This term signifies that pieces which 
cannot bi; drawn out with the main portion of 
the patt/^m without tearing up the sand mould 
that overlies them are attached loosely, being 
left behind to Ik; withdrawn subsequently to the 
main portion. These loose pieces are fitted in 
many ways, by skewers, or unres, or loose nails — 
f.e., nails that are not driven entirely in, but 
partly only, and so hold temporarily, and also by 
dovetails. The one essential is tliat the loose 
pieces sliall bo maintained in their exact location 
during ramming, which is the function of the 
skew'ers, nails, or dovetails. The moulder has 
to withdraw' skewers or nails, when sufficient 
sand has been rammed round the loose pieces, to 
secure them in relation to the main pattern, 
but dovetails free themselves in the act of lifting. 

Often loose pieces are held temporarily with 
dow'cls. A common lathe-bed, shown in section 
(42], will, with previous examples, illustrate 
typical methods of this kind. 

A lathe-bed of the section in 42 may be made 
to mould in three w'ays equally w'ell, as shown 
in 48 to 46, which give sections through the 
patterns. In 48 the b^ faces are doweled on the 
bottoms of the ribs, in 44 they are wired at the 
sidt^s, in 45 the outer pieces are wired, and the 
interior cored out, for which a print is provided. 

A drawback [4166] — the false core of the brass- 
founder — is a little mould within a mould, and 
fulfils a similar function to the loose pieces — 
that is, it carries sand that overlies projecting 
portions of patterns. It is adopted as an alterna- 
tive, but is also mmre generally emploj^ when 
loose pieces would not be suitable, on account 
ol the great width of overhang. 
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Rapping, The ddivery of paiternt, m their 
withdrawal from the sand ia termed, is accom- 
plifihod by the aaftistanoe of rapping, for th« 
purpoae of looaening the pattern from it« sur- 
rounding sand. It is effected by imierting a 
pointed iron bar in the top of the pattern, or 
in a hole in a special form of plate attached to 
the pattern, and then striking the bar in lateral 
directions. The pattern being thus loosened, is 
lilted with a S(Tew, and during the process 
rapping is continued with a wooden mallet on 
the patU^m fat*c to detach it more effectually 
from the sand. 

A result of rapping is tlmt the mould liccomc^ 
slightly enlarged, and in the hantls of careless 
moulders this often results in ina<?curate castings 
and in liadly broken moulds. It is in this work 
of withdrawal that the moulding mac'.hines give 
sufsTior results to handwork, iN^cause the lift 
is alisoliiU'ly jaTpimdieular, and the rapping 
nujuired is m^rly nil ; or it is often avoided 
altogether by drawing the pattern through a 
plaU*, having a hole cut to the same outlines 
as that of the })attcm, and w hich holds the sand 
dow'n, hence tiTined a ntripfiing plait . 

Taper. We havi? said little yet about an 
important matt<*r to which slight allusion 
has Isym made, though it is illustrated in nearly 
every preceding drawing — that of taper, draught, 
or s/rtp, as it is variously called. 

The way in which ta|K*r assists the delivery 
of a (latU'rn is clear from 46, in which the with- 
drawal of a (piib* |iaralb‘l piece is contrasted with 
that of a tai>ere<i piece. 

Th(' parallel piiK'c A, though drawn halfway 
out of the mcMilci, as at 11, is still as tightlv con- 
fintKi by the sand as at first. The ta|K^recf piece 
(\ on the contrary, similarly withdrawn, 1). is 
entiniy char of the sand, and re<piin's no effort, 
to witlidraw it through the nunainder of the 
way. In B the sand will ossun'dly iH'comc 
fractunnl along the c ourse of the dot ted lines ; 
while at 1) no fractura worth mentioning, 
probably none at all, will occur. 

Even though thert^ is tapc'r in a (pattern, the 
pressure and friction of tW sand against the 
dcH*t> facies is so great that they (‘ould not be 
withdrawn without fracture of the sand unless 
the (>atU^rns were' slightly loosened first by 
shaking or rapping them. 

Amount of Tnper. With regard to 
the amount of ta|H»r rcMpiired no rules can bt» 
given. It is a inatt<*r for judgment, to be decided 
in the case of each individual pit'ce of work. 
Still, some idea can be given of its amount. 

If a rib like 46 be 1 ft. dwp, the tapt'r will 
usually range from ^ in. to I in. That is. the 
wood will be from f | in. thinner at bottom 
than at top. If a rib were 2 ft. deep, the taper 
would rani^ from { in. to ^ in. If 6 in. deep only, 
from in. to in. would be given. If 3 in. deep. 
^ in. would suffice ; if 1 in. deep, the removal 
of a mert^ shaving would be sufficient. 

Again, take the case of a loose rib which has 
to withdrawn, as A in 47, into the space B 
of the mould, w ith the pricker C held in a diagonal 
direction. In such oases tajMr much in excess of 
that given to vertical ribs is imparted, because 
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the withdrawal is an awkward task, and if the 
sand breaks at the dotted line, as it is likely to 
do, it is difficult and troublesome to mend it 
up. 

When the top portion of the sand of a mould 
has to be lifted off a pattern, the amount of 
taper required is greater tlian when the pattern 
is lifted from the sand. 

Cores. The formation of hollow spa^ is 
the function of “ cores.” using the term in its 
broadest sense. Parenthetically, we may note 
that the term core strictly relates to something 
made apart from the mould, and inserted 
subsequently. It is usually dried, but not 
invariably ; if not, it is often termed a green 
sand CAire. If a piece that fulfils the function of 
a core be rammed in the mould, it is termed a 
false core, or dratcijock. 

The methods of making cores are broaclly 
divisible under three beads. Since any internal 
body of sand, as distinguished from external 
portions, is a cons the first method is that in 
w'liich internal jHirtions are delivered from the 
pattern, or self -deli very. But in the greater 
numlier of castes the core is rammed in a box 
separate and distinct from the pattern. The 
1 k)x encloses its sand, and, th(‘refore, as in pat- 
terns, provision must lx* made for the removal of 
the eore from its box w'ithout sustaining damage. 
Hence most Iwxes are divided in one or more 
planes, and the same devices of taper and loose 
pieces must be embodied in many lioxes, as in 
patterns when identical conditions of delivery 
arisc\ Examples of Uixes are given in 87 and 52. 

Loam Corea. The third great class of 
cores comprifH'K that in which sweeping up 
in wet loam is adopted, as in 84. It is 
applicable to heavy circular work, and to 
strickled work. The object often is to save 
the expense of making a large core box, but 
there are many cases in massive work in which a 
core rammed in sand would not be practicable. 
The loam is plastic, and is sw'cpt on a skeleton 
built upon a revolving core bar, and afterw'ards 
dried. In strickled work loam is still sw^ept 
around a skeleton-like framing, but instead of 
a revolving l>ar, a guide iron, or the edge of a 
core plate becomes the guide to the movements 
of the strickle. 

Core Prints. As a core has to be made 
separately from its mould, it is usually neces- 
sary to make provision to ensure its exact 
setting in the mould. This is the function of 
core prints, the forms of w’hich are varied 
to suit the direction in which the core has 
to be inserted, its mass, or area, and other 
conditions. Core prints are put in top and 
bottom of patterns and moulds, or at the sides. 
In the latter position they often take the form 
of pocket, or drop prints, to avoid having to 
make a sand joint dowm to the centre of the 
print. Hien the upper part of the drop print is 
filled up with sand aftor the insertion of the 
core, or the core box is made of such a shape that 
the core ahall fill it up, or stop itselj off. Numerous 
examplea of cores set vertically are given in the 
preceding figures of core prints, but some further 
remaiks are dssirable iwtimg to those in the 
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horizontal pmition, which ore carried in drop 
or pocket ^inta. 

Drop Prints* Take the case of the lagged- 
up cylinder pattern, shown in section 48, with 
holes to bo cored through the bolt bosses (A A) 
skewered on the inside of the foot, the drop 
prints being shown at B B. Looking at a section 
through one-half of the fhoukl [40], a core (B) is 
made, and dropped into the mould. This core 
cannot bo made of the full length (a) o^rer print 
and boss, and dropped down into the mould 
through the narrower width (6). To put a pocket 
print on the same side as the boss would give 
trouble, which is avoided by making the prints 
B B [48] sufficiently thick to more tlian counter- 
balances the weight of their cores. Tlien, making 
the core B only of the length 6 in 48, it is drop|K*d 
down into position, and then slid along to touch 
the face of the Ikihs, as shown, afterwards tilling 
up the sfiaee r with sand to keep it from shifting. 

Not infrequently it happens that two or more 
hok^H ar<? rc‘quircd horizontally in a plaU*, one 
nlK)vo another, as in 60, which represents a 
pattern in side and end elevation, with the 
|KM'kct prints for coring out the holes, the posi- 
titms for which in the casting are indicated by 
dotted lines at a a. In such cases the prints are 
eitlier supierimposed (A B) or a single print is 
us<^d, as in 61, and a special core box made. 

When two prints HU|)erimpoBed are used the 
outer one should l)o made a little thicker than 
the one which gotis next the pattern, to afford 
s\ifficient guidance for the top core, which has 
to pass across a groaU*r distance than the l)Ottora 
core. This is indicaUnl in 60. 

Fig. 62 shows a cort^ Ihix in plan, and opened 
in the joint face, for coring lK)th holes with a 
single print. 

Distinction Between Cores and 

Bosses, A natural question is, how is the 
moulder able to distinguish these core printa, 
which are not parts to be cost, from bosses, 
which have to be ? Mistakes have often 
o<'curred in this way. Thus, a moulder not 
recognising the function of a roller in the pattern 
of 16, mi^t cast the prints a on if a core box 
wore not sent him. He could not make such 
an error in 86, having a core box, 87. Frequently 
in large patterns, b<w8es and prints are numerous 
and look alike, and it is not usual to send boxes 
for plain cores. Error is prevented in shops 
where a good system exists by varnishing 
or painting prints differently from the body of 
the pattern. Generally, clear yellow shellac 
varnish is used for the patterns, and blat^k for 
the core prints. This is often carried a stage 
further. Pattema for brass are distinguish^ 
from those for iron by vamishing the bodies 
black and the prints yellow. 

It is often necessary to make moulds with 
certain portions lowermost, to ensure sound, 
clean metal in surfaces which have to be 
planed, or otherwise machined bright. Such 
laces are painted red, or other distinctive 
<M>lour, The lathe-bed [481 is a case in point. 
These are always cast upside down, as indicated 


in 48 to 45. Here the loose pieces render the 
ii^hod obvious. But often there is no distinc- 
tive feature of this kind to guide the moulder, 
hence the advantage of colouring T>ed. 

Shrinllafe. One other matter calls for 
consideration here. All the common metals and 
allo 3 rs shrink as they cool down from the molten 
state. Unless the mould were made larger than 
the required dimensions of the casting when 
cold, the latter would be too small 8o that all 
patterns are made of larger dimensions than 
their castings by this amount, and this, again, 
varies in quantity in iron, steel, brass, gun mctal, 
aluminium, and not only in the different metals, 
but in metal of the same name in different com- 
positions, and under diverse conditions of casting. 

Tlui following table eml>odics averages for the 
common metals and alloys : 

SllRINKA(}E.S OF CaSTINOS. 

Ciuit iron, average J in. in 15 in. ; light castings, 
J in. in 16 in. ; heavy and mottled, J in. per 
12 in. ; work mainly cored, i in. per 12 in., or less. 

Malleable cast iron, in to J in. per 12 in. 

Bronzes and brasses, j) in. to J in. per 12 in., 
depending on com{)o8ition and on mtiss. 

Steels, in. to J in. in 12 in. Hca\’y^ castings 
shrink most, light ones least. 

Aluminium, | in. in 12 in. 

Copper, yij in. in 12 in. 

Lt^od, Y'Jt >n. to in. in 12 in., depending on 
its degree of purity. 

Tin, i in. in 12 in. 

Patterns for Different Metals, A 

question that arises not infrequently in 
most shop.H is this: Castings are want^ off 
the same patterns at different times in iron 
and in steid ; and in the smaller pinions, also 
in gun-metal or phosphor-bronze. As the 
shrinkage of these varies, the foreman who has 
to give orders for each in turn has to attempt 
to reconcile the irreconcilable. The difficulties 
have to be got over by these methods. 

For standard work, where correct pitch 
diameters must be maintained, separate patterns 
must bo made for cast iron and steel But 
the latter will serve also for ^n-metal and 
phosphor-bronze. In very small pinions not 
exceeding, say, 6 in. in diameter, the difference 
in shrinkage may be neglected, but over that 
size it becomes very marked. In fact, a heavy, 
solid pinion of 10 or 12 in. diameter will show 
a higher rate of shrinkage than a larger wheel 
with mms. For large steel wheels the moulding- 
machine offers advantages over pattern -moulded 
gears, especially when gears are shrouded. 

An advantage of making a separate pattern, 
or a special set of pattern parts for machine 
moulding for steel, is that the sections can be 
lessened, steel being stronger than iron. 

When exact centres are not important, then 
these steel wheels can be cast from pattem.ct 
made for iron, and though the difference in 
diameter may amount to several eighths of an 
inob in a wheel of fair siie, yet the pitch will be 
praotioally unaffected. 
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SPANISH 

NOUNS 

Formation of the Plural. (1) Nouns 
ending with an unaccented vowel t4ike an ^ in 
the plural, thus : 

Singular. Plural. 

rarto, letter cartOn'i 

madre, mother nuidres 

libra, l)Ook libras 

espiritUf spirit espiritus 

(2) Nouns ending in e also take s in the plural: 

pie, foot pies 

cafe, coffee cafh 

te, tea tes 

(3) Nouns ending in an aceenWd vowel t ike 
es in the plural : 

bajd, pasha La jars 

rahi, ruby rubies 

tisu, tissue times 

Exceptions to this rule arc papa, manui, sofa, 
which take s only ; pi., fjapas, mamas, so fan. 

(4) Nouns ending in a consonant also take 
es in the plural : 

verdad, truth verdades 

dolor, grief dolores 

razon, reason razones 

rey, king reyea 

(5) Nouns ending in z convert 2 into res in 
the plural : 

voz, voice wcea 

jaez, judge juecf's 

f^ez, tish perea 

(()) Polysyllabic words unaccented on the last 
syllable, and surnames ending in a and 2 are 
invariable in the plural ; 

Monday laa bines 

crisis, crmA las crisis 

(a surname) las Valdes 
Fernandez (a surname) laa Fernandez 
(7) Some Spanish plurals may include the 
feminine, ex. : 

las rcyes, the kings, or the king and queen. 
ha amoa, the masters, or the mast<?r and 
mistress. 

loa ahueloa, the grandfathers, or the grand- 
parents. 

I 08 padres, the fathers, or the parents. 

Gendeni. The gender of nouns is deter- 
mined by their signification or termination. 

As a general rule the ending a denotes the 
feminine gender, and o the masculine, as : 
el madia, the male ; la hemhra, the female. 

The following nouns are masculine by signifi- 
cation : 

(1) All names of men or male animals and of 
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dignities, professions, and oaliings peculiar t^> 
men, 

Sftldada, soldier foro, l>ull 

cura, curate f terra, dog 

albanil, mason caballo, horse 

(2) Tin* nann^s of countries, eities, and towns 
are generally masculim*, exet'pt those (*nding in a. 

(3) All rivers are maseuline exccfU the Huerva, 
which is feminine, and the Escpieva. to which 
both genders are applied. 

The following nouns are ft*niinin(' hy signi- 
fication : 

(1) Ail names of woin‘*n or female animats 
and of dignities, professions, and employments 
usually assigned to wom(*n : 

lamndera, washerwoman twn. cow 
cacinera, crs»k gallina, hen 

coaturera, Ht^amstress yegua, mare 

(2) Tlie names of arts and sciences, except 
those ending in o, as: la escultura, sculpture ; 
la geametria, gc*oraetry. 

(3) The names of virtues, as: la fc, faitli ; la 
conatancia, constancy. 

Masculine by termination : Ni^arly all nouns 
ending in e, i, a, ?/, j, I, n. r, s, t. 

Feminine by termination : Nearly all nouns 
ending in a, d, z, ia, cn, inn, etitc, hr, rr, bre, rrfr, 
1’lic exceptions to tlicm^ general rul«*s can only 
Im‘ learnt by practice. 

Some nouns are used in both geiuh^rs, as : mar, 
the Hca, which is cither masculine or feminine ; 
but all its derivatives are feminine ; as ; la 
hajarnar, low tide ; la plramar, high tide. 
Artr, art, is always feminine in the plural and 
sometimes masculine in tin* singular, as*, /ai 
hellaa arlea, the tini* arts ; el arte dramMiat, 
dramatic art. 

Some nouns have a different meaning, a'^cord- 
iiig to their gender : 

el cometa, comet la cameta, child’s kib* 

el carte, cut la carte, trourt 

el moral, mulljerry tree la mitral, morals 
el calera, cholera la cdlera, anger 

el jtapa, pope la pajta, fiotat.o 

el pendiente, pendant la jtendiente, slope 
el jtez, fish la pez, piUdi 

Formation of the Feminine. Most 
masculine nouns may l>e made feminine as 
follows : 

By changing final a or e into a, as : hermana, 
brother ; hermana, sister ; manje, monk ; 
monja, nun. 

By adding a to the masculine, as : marques, 
marquis ; marquesa, marchioness. 
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A few nomie ending in or change their ending 
to triz in the feminine, aa : actor, actor ; aetriz, 
actrew ; emperador, emperor ;empeiwlnx, em prei a . 

Some form the feminine iy adding eca to tiie 
masculine, as ; abad, abbot ; abadeca, abbess ; 
conde, count ; eondtaa, countess. 

A iem chai^ their termination into iso, as : 
poeta, poet ; poHica, poetess ; prof da, prof^et ; 
prof dim, prophetess ; didcono, deacon ; dia- 
conica, deaconess. 


Vocabulary 

The head La oabeza 
The eyes Los ojos 
The nose La nariz 
The mouth La boca 
The t<H*th Los dientes 
Thc^ ears Las ort^jas 
The arms Los hra'/os 
The hands manos 
The nails uhas 

A wrrateh Una uHiida 
'J'he ff*et L<»h |)Hvs 
A kiek Una patada 
'IVh* nails Lasuriasde 
loH pi(^ 

To for Ir de paseo 
a walk 

Drink HelsT 
T<i eat (’oiner 
'Po sing Uantar 
To talk Hahlar 
An armchair 
A small triangular 
table 

The i’arpel 

Hie dtning-rtKun <*loek 

'rhe frames 

The pictures 

The engravings 

The piano 

To ))iay the piano 

To play the violin 

To play the harp 

To play the violoncello 

The kitchen 

The kitchen table 

The kitchen tire 

The stove 

The oven 

The man cook 

The cook 

The Boullion 

The butcher 

The baker 

The greengrocer 

The gn>rer 

The water carrier 

The dustman 

To cook 

The servant 

The BCTvant (fern.) 

The lady's maid 

The valet 

The porter 

The country house 

The smell 

A smell 
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To walk 
To run 
To work 
To rest 
To swallow 
To devour 
A dog 
A cat 
A jmrrot 
A canary 
A inonkt'y 
A monkey 
(fern.) 

A dining- 
room 
A side- 
In^ard 
A table 
The chairs 
A sofa 


Andar 
(kirrer 
Trabajar 
Descansar 
Tragar 
Devorar 
Un jKTro 
Un gato 
I'n Ifjro 
Un canario 
I’n mono 
l^nn inona 

Tn come- 
dor 

Un apara- 
dor 

Una mesa 
l^is sillaa 
Un sofA 


l^n sillon 
I’na rinconera 

1^ alfombra 
El reloj del coiiH*dor 
1a>s cuadros 
pint liras 
L>s grabodoH 
El piano 
Tocar cl piano 
Tocar cl violin 
Tocar el arpa 
Tocar cl violoncelo 
La cocina 

La mesa de la cocina 
El fuego de la cocina 
La hornilla 
El homo 
El cocinero 
La cocinera 
El pinche 
El caroicero 
El panadero 
El verdulero 
El especiero 
El a^ador 
El l^urero 
Ouisar 
El criado 
La criada 
La doneella 
El lacayo 
El portero 
La oasa de campo 
El olor 
Un olor 
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The taste 

£1 gusto 

The sight 

La vista 

A view 

Una vista 

The touch 

El tocar 

To touch 

Tocm* 

A blind man 

Un ciego 

A blind woman 

Una ciega 

A deaf man 

Un Bordo 

A deaf woman 

Una sorda 

A deaf mute 

Uin sordo mudo 

A giant 

Un gigante 

A dwarf 

Un enano 

A dwarf (fern.) 

Una enana 

An orphan 

Un huArfano 

An orphan (fern.) 

ITna huerfana 

Twins 

Unos mellizos 

Twins (fem.) 

Unas mellizas 

The law 

La ley 

A judge 

Un juez 

A magistrate 

Un magistrado 

Advocate 

Un abogado 

A notary 

Un notario 

To appeal 

A polar 

A law-suit, a cas.* 

l^n plcito 

To plciui, to litigate 

Pleitear 

To lose a law -suit 

Perdcr un pleito 

To win a law-suit 

Canar un pleito 

To pay the costs 

Pagar las costas 


Exercise III. 

• Translate the following into Spanish : 

1. Tin* comet shines at night. 2. Tlie children 

luce de 

fly the kites. 3. The cholera is dangerous. 

vuelan peligroso. 

4. Anger is a sin. 5. The cut of this dress is 

pecado este traje . . 

good. 0. The Court of St. James's. 7. The 

St. James 

mullK*rry-tree has a lot [of) fruit. 8. The 

mucha 

morals of nations differ. 9. The pendant is of 

ditieren 

diamonds. 10. The declivity of this hill is 

brillantes esta cuosta . . 

great. 11. One bows with the head. 12. The 

Se saluda con 

eyes ore for seeing and the nose for smelling. 

ver oler. 

13. The mouth is for eating and the teeth for 

chewing. 14. The hands an^ for touching, and 

masticar 

the nails for scratching. 15. The feet are for 

aranar 

walking. 16. To go for a walk. 17. The dog 

lights with the cat. 18. The chairs of the 

se |)elca con 

dining-room are green. 19. The butcher brought 

trajo 

the meat and the baker the bread. 20. The 


cook cooks well. 21. The porter opens the door 

. . . guisa abre ...... 

of the house. 22. The judge judges the case 
juzga 



and the Isw^fer defends it. 23. The magistrate 

lo dsfiende 

administers justice. 24. To plead is costly. 

administia costoso. 

25. One can appeal when one lom a law-suit. 

. . Se puede . . . cuando se pierde 

Note. For the verbs eating, touching, etc., 
use the infinitive. 

PROSE EXTRACT III. 

Prom the “ Historia General de Espafia,** by 
Juan de Mariana. 


The Death op 
King Roderick. 


The Goths advanced 
to the sound of their 
drums and trumpets ; 
the Moors beat to 
battle with their metal 
kettledrums, accord- 
ing to their fashion. 
Loud was the clamour 
on both sides, until the 
mountains and valleys 
seemed to meet. 

At first they fought 
with slings, darts, all 
sorts of arrows, and 
lances ; then they be- 
gan with swords. The 
battle was very fierce, 
for one side fought as 
conquerors, and the 
other as determined 
to conquer. 

The victory was 
doubtful for tne best 
part of the day, though 
the Moors gave signs 
of yielding and seemed 
disposed to slacken, and 
even to retreat. Then — 
oh, incredible wicked- 
ness ! — Don Oppa8,who 
had hitherto concealed 
his treason, suddenly 
went over to the 
enemy with a good 
numl^r of his foUow'ers 
in the greatest heat of 
the battle, as he had 
planned in secret. 

He joined Don 
Julian, who was fol- 
lowed by a great num- 
ber of Goths, and 
together they attacked 
our weakest flank. Our 
men, astounded at such 
treachery, and tired 
out with fighting, 
could not endure this 
fresh attack, and were 
easily broken and put 


La Muertb del 
REY DON Rodrigo. 


Los godos al son de 
BUS trompetas y cajas 
se adelantaron, los 
moros al son de los 
atabales de metal 4 
su manera encendian la 
pelea ; fue grande la 
griteria de la una parte 
y de la otra ; parocia 
nundirse montes y 
valles. 

Primero con hondas, 
dardoH y todo genero 
de saetas y lanzas se 
oomenzo la pelea ; dos- 
pues vinieron 4 las 
ospadas; la pelea fu4 
muy brava porque los 
unos pele4han corao 
vencedores ; y los otros 
por veneer. 

La victoria estuvo 
dudosa hasta gran 
parte del dia sin de- 
clararse ; solo los moros 
daban alguna muestia 
de flaqueza, y parecia 
querian ciar y aun 
volver las espaldas, 
cuando Don Oppas ! oh 
incredible maldad ! di- 
simulada harta enton- 
ces la traicion, en lo 
mas recio de la pelea, 
segun que de secreto lo 
tenia concertado, con 
un buen golpe de los 
suyos se pasd 4 los 
enemigos. 

Junt^ con don 
Julian, que tenia con- 
sigo gran nfimero de 
los gc^oB, y de trav4e 
por el oostado mas flaoo 
acometid dlosnuestros. 
Elios, atdnitos con trai- 
cion tan grande y por 
estar cansados id pe- 
lear, no pudieron sufrir 
aquel nuevo impetu, y 
sin dificultad fueron 


to fligh^ though the 
king with his most 
valiant followers fought 
in the van, helping in 
every direction, suc- 
couring those who wore 
in dan^r, replacing 
the dead and wounded 
with fresh men, and 
even arresting the fugi- 
tives with his own 
hands. Thus he 
played the part both 
of a good captain and 
a brave soldier. 


At last, all hope of 
victory being lost, to 
escape falling alive into 
the hands of the enemy, 
he leapt from his 
chariot, mounte<i a 
horse called Ore/ia, 
which he had with him 
in case of such emer- 
gency, and withdrew 
from the field. 

Bereft of his help, 
the (h)ths, who were 
still fighting, lost heart ; 
some were left dead 
on the field, the rest 
took to flight, and the 
tents and baggage were 
taken in a moment. 


The number of the 
dead is not stated, I 
suppose because they 
were so many that 
they could not be 
counted, for, verily, by 
this battle alone Bpain 
was despoiled of all her 
courage and giory. 
Fatal day — d^ of tears 
and sorrow ! There fell 
the glorious name of 
the Goths, their martial 
might, their fame of 
ancient times t There 
ended the hope of 
posterity, and the em- 
pire which had endured 
for more than three 
hundred years was 
overthrown by a fierce 
and cruel nation. 

Don Rodmick’s 
horse, his surooat, 
crown, and buskins, em- 
broidered in pearls and 
jewels, were found on 
the bank of the river 
Ouadalete, and as no 
other trace of him was 


rotos y pnestoa en 
huida, no obstante que 
el rey con los mas 
esfonuulos peleaba 
entre los primeros y 
acudia 4 todM partes, 
socorria 4 los que veta 
en peli^, en lugar de 
los hendoB y muertos 
ponia otros sanos, de- 
tenia a los que huian a 
veces con su misma 
mono ; de suerte que 
no solo hacia las partes 
de un buen capitan, 
sino tambien do valo- 
roso Boldado. 

Pero al filtimo, por- 
dida la esperanza do 
veneer, y por no vonir 
vivo on j^er de los 
enemigos, saltd del 
carro y subid on un 
eaballo llamado O^elia, 
que llevaba do rcHt>eto 
para lo quo pudioHe 
suewier ; con tanto 41 
se salid de la batalla. 

Los godos que toda- 
via continuaban la 
pelea, quitada esta 
ayuda, se desani- 
maron, parte quodaron 
en el campo muertos, 
los dt'mos HO pUHieron 
en huida ; los reales y 
el bagaje en un mo- 
mento fueron tornados. 

K1 numero do los 
muert^w no se dice ; 
entiendo yo quo porsor 
tantoH no ho pudieron 
conUir ; que a la ver- 
dad esta sola batalla 
dcHpojd 4 EspaAa do 
to<lo su arroo y valor. 
Dia aciago, jomada 
triHte y llorosa. Alii 
perccid el nombre in- 
clito de los godos, alii 
el esfuerzo militar, alii 
la fama del tiempo 
pasada,alli la oHfM^ranza 
del venidero so 
acabaron, y el imperio 
quo mas de trcscientos 
a 0^)8 habia durado 
quodd abatido por esta 
gente feroz y cruel. 

El eaballo del rey 
don Rodrigo, su sobre- 
veste, corona y calzado, 
sembrado de porlos y 
pedreria, fueron hall- 
ados 4 la ribera del rio 
Ouadalete, y como 
quier que no se halL 
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loaid it wM rapposod 
tliAt he WM IdUed m liis 
flight, or WM didmad 
in eroffiiig the fiver. 

It is true tiist SM) 
yesrs Ister s stone 
wss found In s efhafdi 
in tiie dty of Visao, in 
Pdrti^sl, with s Latin 
insoriptlon, whidi, 
trsnslatM into the 
Romance langoage, is 
as follows: 

//ere lies Roderick, ike 
last king of the Oaths. 

Itom this it is sup- 
posed that after tne 
battle he fled to Portu- 
gal. 

Juan de Mariana 
(1530-Ht2.^) is the must 
celebrated historian of 
Spain. His Historia 
(General d© Kspafla ” 
wiU4 the first general 
histor}' of that countr^^ 
ever writUui. It begins 
with the BuppoHi^d 
iMMipling of Spain by 
Tubal, son of Japhet, 
and comes down to the 


asen aknnos otm 
fistcos de ^ se on- 
one an la 

nmldo pe ahot 6 i la 
pasada del 40. 

Verdad as mM oomo 
dpoefontos sAis ada- 
laate en oierto teni|^ 
de FortngaL en la 
cuidad de Viseo se 
halld nna piedra con 
nn letrero en latin. 

S ite vnelto en romance 
ice : 

Aqui reposa Rodrigo, 
ultimo rev de los Oodos. 

Por aonde s© en- 
tiende que salido de la 
batalla. huy6 i las 
partes de Portugal. 


Juan d© Mariana 
(1530-1623) el mas 
©('•lobre historiador de 
KspaOa. Su “ Historia 
general de EspaAa 
fue la priraora qu© sc 
©Hcribid. Erapieza con 
la supucsta problacion 
d© Esnaha por Tubal, 
hijo a© Japhet. hasta 
la ascencion de (Wlos 
V. l.#ti fama de Mari- 


seo ee sio n of ChiOfiss V. 
The fane of Mmison 


sas rests mss en Is 
heOezs de sn press, quo 
en sn ezsotttnd his- 


nsts rstiier on * the 
besttt^ of his prose tmies. 
thsn on his historiesl 
nocanoy, 

Knr TO Bmomi IL 

1. Sfl oro y Is plats son oonstdersdos oomo 
ks mfs preciosos metsles. 

2. Las *y*ina« de oobre son A veoes de mAs 
provecho qne las de oro y plats. 

3. El foego oomo elemento es devastador. 

4. El sire es fresco. 

5. La Uuvia aplaca ol viento. 

6. La noche es para descansar. 

7. El dia os para trabajar. 

8. Pescamos en ©1 rio. 

9. En ©1 iiudin hay flores. 

10. En el huerto hay frutas. 

11. I^as flores del campo son artisticas. 

12. El mar del Norte es tempestuoso. 

13. La mar es plAcida. 

14. El alma es inmortal. 

15. Las almas de los justos doscansan en el 
Sefior. 

16. El hada ben^fica. 

17. Las hadas malevolas. 

18. Entcrrar el hacha es senal de paz entro 
los indios. 

19. S© usaban las haehas como armas de 
defensa. 

20. Echar el ancla. 

21. Las anclas dc los navios. 

Continued 


ITALIAN 


By Francesco de Feo 


PLURAL OF NOUNS 

Genernl Rule, (c) All luaHouline nouns 
ending either in o or a, and all masculine, 
foinininc. and common gender nouns ending 
in r (not pnK?«Hh'd by an •). form the plural by 
changing the o, a, r into i. Thus: il quadro 
(the picture). » quadri ; il poeta (the poot), 
• foeti : il lame (thi' lamp), i Inmi ; la lezione 
(tlie lesson), le lezioni ; I'abitanle (the inhabi- 
tant), gli abiUinti : il parente, i parenti, etc. 
Tlie feminine mamt (hand) makes its plural 
legularlv ; Ir mani. 

(/>) All feminine nouns in a form the plunJ 
by changing the a into r, as : la chiesa (the 
einirch), le rhiese ; la cam, le rase ; la camizza. 
le rarrozze. 

(r) All nouns ending in », *>. except moglie 
(wife), mogli : all those ending in an aceent<d 
\owel, monosyllabic nouns, r.rd the very few 
eliding in a consonant do not change in the 
plural. Ex. ; Il hrindisi, i brindisi ; la specie 
(nptH'ies, kind), le s^pecie ; la rittd, le citta : 
la poinrtii (poverty), le poverUl ; la servitH 
(servitude, the si'rvants), le servitil ; il re, i re ; 
il lapis (pencil), t lapis. 

Compound Noum. Tlie compound nouns 
usually follow* the general rule given above, as 
passaiempo (pastime), passatempi ; mezzogiorno 
(midday), snezzogiorni ; tnadreperla (mother-of- 

wo' 


pf‘arl), wedreperle ; lamrnano (washstand), lotJo- 
mani. Observe, however, that : 

(a) Some ehango both parts in the plural — e.g., 
raprdtutgo (principal place), capiluoghi ; cop(^~ 
comiro (loading actor), rapicomici ; bonamano 
(gratuity), bonemane, etc. 

(b) Some eliange the first part only — e.g., 
rapafabbrica (manager), capijabbrica ; capocarx'ia 
(chief huntHinan), capicctrcia, etc. 

(c) Some have the same form in the singular 
and in the plural, as : il salmgente (life saver), 
• saUagente ; il jx>rtabandiera (the standard 
Ixvirer), • portabandiera, etc. 

Hie plural of such nouns will always be 
given. 

Vocabulary 


mtstro, our 
txtslro, your 
abito, coat, dre,^s 
sfiorco (fern. pi. 

sporche), dirty 
settimama, week 
ogni, every 
terremoto, earthquake 
teUo, roof, house 
bottigdio, bottle 
ufiedale, officer 
pranzo, dinner 


flotta, fleet 

sordomuto.devA and dumb 
indirizzo, address 
cavatapjii, corkscrew 
raccoUo, gathered, 
collected 
andare, to go 
andato, gone 
danneggiato, damaged 
data, given 
aperio, omned 
perchk, wrby, because 



Exxboqdsx IX. 

Nel nostro giaidmo abbiamo firatii e fieri 
I fagassi hanno raooolto dei fiori m i foreatieri 
6 hanno avuto dd danavo. Gli al^i ddle 
•ignore aono nd guaidaroba. Le voetre mani 
•ono aporche. I ttvoratori avraano la pa^ 
O 0 Di aettimana. I Inmi sono an la tavol^ 
Mdle 8oaole» ndle ohieae nei tmtri hanno 
raooolto danari per i danneggiati dd terremoto. 
Qli abitanti aono aensa (without) tetto. I 
Boldati ebbero ordine di andare nolle oitth dan- 
neggiate. Vi aono molto vittime. Gli acolari 
avranno carta, lapis e penne. Gli ufficiaii 
hanno dato un pranzo in onoro della fiotta 
ingleae ; vi aono atati molti brindiai. Hanno 
aperto una acuola per i aordomuti. Abbiamo 
molte bottiglie di vino, ma non abbiamo un 
cavatappi. Non abbiamo acritto le lettere, 
perch6 non abbiamo trov^'oto gl'indirizzi. Qiiando 
PiVrete scritto le risposte sarete liberi (free) di 
andare. 

Conversazione. 


Ragazze, dove siete state domenioa ? 

Siamo state al giardino zoologioo, dove 
abbiamo veduto (seen) looni, leonesse, tigri, 
lupi e molti altri (many other) animali. 

Dove avete raced to tanti (ho many) Hori ? 

Nel giardino di nostra zia ; essi sono pur le 
mogli degli ufiiciali. 

Perchd non siete andate a teiUro ? 

Perchd quando abbiamo ricevuto i bigliptti 
(tickets) era gik molto tardi (very late). 

Quando saranno a Parigi i voHtri ami(M ? 

Essi saranno a Parigi domenioa o saianno a 
Londra la settiraana prossima (next). 

Chi (who) ha comprato questi (these) 
portasigari ? 

II padrone ha comprato due (two) portasigari 
e un portabiglietti per i servitori. 

Vi sono lettere per me ? 

No, signore ; ma vi sono due telegrammi 
per la signora. La signora ^ an data air es- 
posizione con le sorelle e le nipoti del signor 
Dottore e sar& in casa alio duo e mezzo (at 
half past two). 

Irregularities in the Plural or Nouns. 

1. Uomot man. udminit men (c/. the I^tin 
homo, homines) ; o/a (fem.), wing, oft, wings — 
but: le ale d" un esercito; dio, god* dei* gods ; 
hue* ox, buoi* oxen ; miUe (tneilleh)* thousmid, 
mila* thousands. 

2. The following words in the plural end in a, 
and become feminine : 

Centinaioichehnlee-ndh-eeo), a hundred, le cen- 
tinaia ; migliaio {mee-lee-ah-eeo), a thousand, le 
migliaia ; miglio {mei-lee-o), mile, le miglia ; 
caio {pdh-eeo) pair, le jMxa ; umo {oo-ovo) egg* 
ie nova, le ova ; riso (reeM))* laughter, k visa. 

3. Brio {bre^)* vivacity, and la prole {prdkh), 
offspring, are used in the singular only. 

Le esequie (ehsih-kfio-ee-eh)* funeral, le forbici 
(/orbee-rAec), scissors, le nozzeindtseh)* wedding* gli 
occhiali (ockee-ahke)* spectacles, and a very few 
more nouns, are used in the plural only. 

4. Some nouns change their signification in 
the plural, as : genitare (father), genitori (parents) ; 
genie (dghUeh)* people, genii (men, nations) ; 


(meesodrah), hmmufo, minirefcUqioiitions, 
wo measurot) ; grdxia {grdiaeeak), graoe, gmsM 
(thanks, also graces). 

5. Smo words in o have a double plural* 
often with different meanings. 

The commonest are: 

^ Brde^ (arm), le braedk (of the human body) ; 
• brwsci (figuratively) as ; t bracci delUt sedia (the 
arms of the chair). 

DUo (finger), k diia (speaking of all the fingers), 
as : k diia della mano ; i diii (specifying the 
fingers), as : • diii mignoli (the little fingers). 

I^ruito (fruit), k fruUa (dessert) ; i fruUi 
(income, profit), as : i fruUi delh dudio (study) ; 
t fruUi del capUale. 

Labbro (lip),fc labbra (six^aking of the human 
body) ; i lahbri (figuratively), as : • lafxbri d'una 
ferita (wound). 

Legno (wo^), k kgna (firewood); i kgni 
(wood, ships). 

Membro (limb), le memltra (of the body and 
figuratively); i membri (figuratively, meml>ers 
of a society), as : i membri del Varlamcnto. 

Muro (w'all), /c mura (K]Ktakirig of a fortress, 
or of the wallH of a city, or of a housi« lUi a wliolo) ; 
i muri (walls in genoral). 

Osso (Inme), k osm (of the body) ; gli tutsi 
(bones in gonoral). ^ 

Pronounced : braevhee-o* deeUt* frodUo* Uthbbrv* 
lehneeo* mehndxro* vutoro* imso. 


Vocabulary 


destra (dlh’Strah)* right 
sinistra (see-nel-atrah)* 
' left 

freddo (frehddo)* cold 
ealdft (icdhldo), hot 
ht imdo (brel-veedo), chill 
rarro (cahrro)* waggon, 
cart 

morte (mdrteh)* death 
ax)er freddo* to Iw cold 
ax'er fame* to Is? hungry 


jHine (fHihneh)* bread 
argenlo (ahr-dgehn-to)* 
silver 

died (dee-eh-chee), ten 
paricchif ( pahrdi-kce-eh), 
several 

comprato, iMiught 
portato* brisiglit 
Id* ll (Uih* lee)* there 
aver rtUdo* to l)e w'arm 
aver sete* to Iks thirsty 


Exercise X. 

1. La mano ha cinque dita. 2. liO rina dei 
ragazzi. 3. Un carro tirato (drawn) da due 

F aia di buoi. 4. Ix; due ale di destra del- 
esdreito nemico erano ciatwmia di diiKU mils 
uomini. 5. Qiieeta sera aviemo fn^ldo, perchf^ 
non abbiamo legna in cawi. 0. Abbiamo 
comprato delle uova o (h*l pane perehe abbiamo 
fame. 7 Ho molto freddo ; ho i brividi nolle 
ossa. 8. Dove sono le forbici ? Sono li, siillik 
tavola, insieme con gli (Krchiali. ft 1 contexiini 
hanno portato fnitti e fiori p<T le nozze d’argento 
dei padroni. 10. Alla morte della zia, qiielU 
ragazza avra pard(3chie migliaia I’anno. 

Key to Exertthe VII. 

The King and the Qu<M*n are at Windsor. 
The Emperor and the Empress of Russia will go 
to France [in] the month of August. The wife of 
the guard is ahard working womrm. The Alpinists 
and the guides have lost themse lves in the Alps. 
The ox, the cow, the she-goat, the hen are 
animals useful to man. The lioness and the 
tigress are more ferocious than the lion and the 
tiger. Louis's sister has two children, a boy 
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aad a girl The gri»d and tba date aie tlie 
fruit of the vine and the palm-tree. Ihe tnrotW 
and niece of the baroneaa have the intention of 
going to Paria. A multitude of boja and giria 
are in the oountr^r with the miatreee and the 
landlady. The eon-in-law of the doctor is an 
artiet and the eieter is a pianist. The daughter 
of the physician is a doctor of literature and 
also a poetess and a painter ; she is author^s 
of a poem and [painter] of a picture, which is 
at the Berlin Exhibition. 

Key to Exebtise VIII. 

He has. He has not. Has ho ? Has he 
not T Th^ had. They had not. Had they 
not ? Have they not had ? No. but they will 


Continued 


have. When will they have? When they 
shall have been. Have they not bm ? They 
were, but we had already been. Will yon nt^ 
have had? Will you not have been? Shall 
we not have ? You will have when you shall 
be ; they will have, when they shall have been. 
Have they had ? Will they not have ? Had 
you ? Had you ? Were they ? Are they ? 
They are not, but they will be, when they ^1 
have had. 

Note that the past participle, preceded by 
the verb hsere, alwa3rB agrees both in gender 
and number with the subject of the sentence. 
Ex. : Egli d stato, essa (she) h statu, essi sono 
statt, eese sono state ; egli d andato (gone), 
OHsa ^ andata, essi sono andatt, esse sono andate. 


I FRENCH 


{Mitf uim 


INDEFINITE PRONOUNS 

The indefiniU* pronouns (pronoms indefinia) are: 
<>n, quimmiue^ quelquim, qveltjue chose, jter- 
Mintie, rim, cluicun, autrui, I'un I'autre, Van et 
i autre. 

1. On, one, they, j)eoj)le. On is very widely 
umnl in French. It is always the subject of a 
verb in the third person singular. It may be 
translated literally by “ one.” and occasionally 
by “ some one ” : 

(a) On doit ' hHr aur his. 

One must olwy the laws. 

(h) On nous a indiqve le chemin, 

SomtHrne showcnl us the road. 

When (as in o) on has a collective meaning, 
and includes the Hp<«aker, it may lx* rendered by 
we ” : “ We must olwy the laws.” When it 
is collective, but does not include the 8|»eaker, on 
may be translated by ” |>eople,” or by “they”: 

On craint re roi et on lui ot*eit, mais on ne 
r aime pas, Pwple fear that king and ol>ey him, 
but they do not love him. 

V'ery often an English passive const met ion 
supplies the best rendering of a French senttmee 
that has on for its subject : “ That king is 

feared and ol>eyed, but he is not loved,” 

Wlion on is preceded by si, if ; ou, or ; oil. 
w'here ; que, w hom, that ;* qui, w'ho. and ei in 
which the tinal t is silent, it usually takes V 
bt'fore it. to avoid the hiatus caused by two 
vowel sounds : 

('hi n'aime pan <i tv>ir reur d qui i'an doit tan*, 
W© do not like to sw those to whom we 
owe BO much. 

This r must not be usinl when the word coming 
after on begins with T ,* 

On fadmirt et on roime. He is admired and 
loved. 

On must be repeated Insfore every verb of 
which it is the subject ; 

On le hue, on le menace, on le caresse, 

Thw praise, threaten, caress him. 

2. Qutconque, whoever, is always followed by 
a sin^lar verb : 

^fcon^ est riche, eet tout. 

Whoever is rich, is everything. 
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By Louis A. Barbe, B.A. 

I 

V\ ords in agreement with either cm or quiconque 
may be feminine if the sense absolutely requires 

Quand on est- mere on ne doit 'fjas Hre coquette. 

When one is a mother, one should not be a 
coquette ; 

{Quiconque esi traiment mere nest plus coquette. 

Whoever is a real mother is no longer a 
coquette. 

3. (^uelquun has two different meanings, 
according as it is used absolutely— that is. with- 
out n^ference to a noun, or relatively, that is. 
with reference to a noun. 

W'hen quelquun is used al>8olutely it means 
” someone,” “ anyone. ‘ and applies to persons 
only : 

(^uelqu un a dit que le soleil cst I'dfne du monde. 

Someone has said that the sun is the soul of 
the world. 

Quelquun doute4-il serieusemeni de Vexistence 
de Iheu f Doea anyone seriously doubt the 
existence of God ? 

When quelquun is used rt'latively. it applies 
to both persons and things, and means “ some.” 

” any.” “ a few.” It is then used chiefly in the 
plural, and has cither de and a noun after it, or 
e» before the verb if the noun is understood : 

Connaissez-vons quelque^-unes de ces dames? 
Do you know' any of those ladies ? 

J'en connais quelquts-unes, I know a few of 
them. 

At^z-txms encore de ces livrea ? Have \'ou 
any more of those books ? 

J'en ai encore quelques-uns, I still have a few. 

(^elquun, quelquune, quelques-uns, quells- 
unes, require de before an adjective qualifying 
them : ‘ 

Je connais quekptun de plus riche que lui, 

1 know' someone richer than he. 

4, (Qudque chose, as an indeflnite pronominal 
expression, r^uires words in agreement with it 
to be masculine, and adjectives qualifying it to 
be accompanied by de. It has Uie meaning of 
” something,” “ anything ” : 

Ilya dans ce livre quOque chose (TincomplH. 

There is something inomaplete in that book. 



A%Hirt eho9ty scnnetlung elee. anything else, and 
gramSckoBty much, are used in the same way, 
and follow the same rule as qwJque chose : 
Avez-vous autre chose de curieux a nous morUrer? 
Have you anything else curious to show us ? 
II n'a pas fait grana chose de hon. 

He has not done much that was any good. 

6. Personne, when joined to ne, is negative, 
and means no one. It is used without nc, and 
with the meaning of “ anyone ” in interrogative 
sentences, or in sentences expressing doubt. 
Words in agreement with it are masculine, and 
adjectives qualifying it are preceded by dc : 

II n'y a personne d'assez hardi, 
liiere is nobody bold enough. 

Y a-t-il personne d'assez hardi ? 

Is there any one t)old enough ? 

6. Rien is negative, and means “ nothing," 
when it is accompanied by ne. It may be uhchI 
without nc, and with the meaning of “ anything " 
in interrogative sentences, or in sentences exprt's- 
sing doubt. Adjectives qualifying it Uke dc : 

II n'y a rien de nouveau^ There is nothing new. 
y a-t-il rien de plus dcsagreahle ? 

Is there anything more disagreeable ? 

7. Chacun^ like queUpiuiu may l)c used either 
absolutely or relatively. In the former ease*, it 
applies to persons only, and has no feminine 
form. It means “ eaxh one " : 

Chacun ermt avoir asscz de sens vonnnuu, Each 
one thinks he has enough common-sense. When 
used relatively, it applies to Ijoth iiersons and 
things, and has a feminine form, charune : 

Ces gratnires me coutent cinquantc francs chacune. 
Those engravings cost me fifty francs each. 
Chacun de ses enfanls a remjstrie un jtrix. 

Each of his children has carried off a pri7.e. 

8. Antrui, though rendered by the English, 
“others," is always singular. It may not be 
used as a subject, and only occurs in connc*etion 
with d or de : 

AUendez d'auirui ce que ixms faites d autrui^ 
Expect from others what you do unto others. 

9. Uun VaiUre, one another, each other, has 
the feminine form Vune fantre^ and the plural 
forms les nns les atUres^ les unes les aulres. In a 
sentence, the first part of this expression is always 
the subject, and the second part the object of tla; 
verb. Consequently, only the second part can 
have a pre|K)8ition before it : 

Ils medisent fun de V autre ^ 

They speak evil of one another. 

Les vrais chretiens se p^ird^mnerU les uns aux 
aulres^ 

True Christians forgive each other. 

10. Vun etVauirc and its feminine form Vune et 
T autre mean “ both." When used with a personal 
pronoun, they cannot come immediately after it : 

Ils rapportent Vun et I autre les memes cir- 
Constances^ 

They both relate the same circumstances. 

The plural forms les uns et les autres^ les unes 
et les autres have no nearer English equivalent 
than “ all " : 


ExBBasB XVIII. 

1. Where can {pent) one be better than in the 
bosom (au of one's (aa) family {famiUe) ? 

2. We have been told to {de) give you this. 

3. They obey (to) that king because {pares 
que) they ftsar him, but nobody loves him. 

4. He is said to be very rich. 

5. Whoever has done that is a bod man. 

6. If anyone speaks to you answer {ripondez) 
him (to him). 

7. I know no one here, and no one knows me. 

8. If you have any more {encore) of those 
pears, give me a few. 

9. Somt'one asks to (d) sjieak to you. 

10. We have learnt {appris) something very 
interesting. 

11. I know someone more jK)werful {puissmU) 
than he. 

12. We have not done much goml to-day. 

13. Then* is nothing inort' pleasant than 
travelling on foot {de ixqiwjer d pied). 

14. Is there anything more suri)rising than this 
story ? 

1.^. Eaeh of my friends has carried olT two 
or thn*t‘ prizes. 

Hi. Do {failes) unto otlu rs what you would likt' 
{voudriez) that others should do {fit) t«» you. 

17. I hav(* spoken to hoth. 

15. True Christians do not sfK'Jik ill of one 
another. 

Key to Kxkroisk XVll. 

1. Cette plume (-ei) est bonne, mivis eelle-la 
est meilleure. 

2. Elle m'a montre sem ehafieau et eelui de 
sa sieur. 

3. J’aime mieux les not res cpje les leurs. 

4. Si ce n est pas lui (r est son fn'-re. 

r». Qui sont ees diunoiselli^s ? Ce son! nos 
cousines. 

(i. (V monsieur est-il avoc^at ? Non ; il est 
mede<*in. 

7. (’’est un de nos mederins les plus dis- 
tingues. 

8. Jo ne eonnais imih ce monsieur ; je Tui vu 
une ou deux fois, e est vrai, inais j<; ne lui ai 
jamais park*. 

9. 11 csi vrai (pjc nous ne hii avons jamais 
parle, mais nous eonnaisMons tres bien de vue. 

10. Avez-vous fait eela ? Non ; ce n’esi pas 
moi, eVst lui. 

11. Si vous avez de plus IsOles gravures 
montrez-les-moi, je n’aime pas eelles-ci. 

12. C^e que vous venez de lire est tr(*s intcres- 
sant, mais ce n’est pas vrai. 

1,3. ('-ettc ehambre-ei est plus petite que la 
notre, e’est la plus petite de toute la maison. 

14. Donnez-moi un autre mouchoir, s’il voua 
plait, j'ai perdu le mien. 

1.5, Nos fleurs sont Is^lles, celUjs de votro 
B<eur sont eneore plus Is'lles, mais les votres sont 
les plus belles. ^ 

10. Cette bague nest pas a pioi, jc non ai 
pas, elle est a une de mes amies. 

17. Ce n’est pas sa bague, k elle, qu’ellc a 
perdue, e'est la mienne. 

18. A qui est-ce de jouer ? C’est It vous. 


Ils se reunissetU Us uns et les autres contre 
fennemi commun. They aU unite against the 
common enemy. 

Continued 
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XJCXrV. SVB«TAimVE8 OHLT DIBD a 

THE SiNovLAB. Muiy obttrtui DomM whk^ 
being in themaelTM oollective and mihetic 
terms, have no plural, as: bit Sfuri^t, fear, 
terror ; btr 9{tib, enyv ; bet (Silang, imlendour ; 
brr (Sltij(, avarice ; bit jugrttb, youth ; bu ttnfdjfitlb, 
innocence, etc. ; such eonerHe nouns, as : btr 
<Sanb, Uie sand ; btr ®(^ntt, the snow, etc. ; and 
all nouns that are not substantives, but are used 
sulwtantively, as : bod Xanitn, the dancing ; bad 
IRu^or'brntUc^t, the extraoroina^. The concrete 
efficU of abstract ideas and actions form a plural 
either in the ordinary way, or by circumlocution : 
bit I)umm'btii(d.), stupidity ; bit IDumm^ttn (pf.), 
acts of stupidity, ffMilishnesH ; bat (M(u(f (s.), luck, 
fortune; bit (^(ucfsfddt (pf.), strokes of luck; 
bad ll}i'^lud(s.)« misfortune ; bit Un (It (pf.), 
strokes of inisfoiiiine ; btr ©tlrufi' (s.), fraud; 
bit i25t(ruf(trtitii (pf.). fraudulent acts; btr !r)anf 
(a), thanks ; bit X)anf'bc^ti'^ungttt (pf.), expres> 
sions of thanks. 

1. 1'iio tianicH of materials have as a rule 
n<» {dural, but where different kinds of one 
material are concerned a {dural can be formed, 
for instance : baP .^cU, («.), wood, bit -^el^tr (pf.), 
different sorts of wtssis ; bad ^tlb (s.), immey, 
bit (briber (p/.), the sums; bad CMrad («.), grass, 
bit Wrdfer (p/.), the grasses; bad (^iftrti'bt (s.), 
cereals, bit Wtfvti'bcartcn (pi.). the different 
k inds of cereals ; bad ,<tcrn (#.), corn, bit .itcnitr (pi. ), 
the gmins. 

2. Some cudlective nonns are only us4‘d in (he 

{dural ; bit (tl ftm, the {jarents; bit (Mrfdnri'jltr, 
(lerinan c<dUw(.ive fur hnithei’s and sist<ei*s ; 
bit Wrbrfibtr, brothers (when defining a businesH 
firm ; (Mtbrubtr -(hobfr Ho{h) Brothers) ; bit iffiitt, 
f«dk, {Htople; bit Clltni, East^er ; bit 
Wliitsuid ide ; bit i^ajlnt fasting, Lent ; bit J^t ritii, 
the vacation, ludidays ; bit 'olattrrn, small{K>x ; 
bit SKa'ftrn, measles ; bit 3inffW, interest (on 
eajiital), etc. (.\dleciive nouns denot.ing mount ain 
ranges : bit Vllptn, tho.Al|>s ; bitVinbtn, the Andes; 
bit t^crbilitvtii, t he ('Oi-dilleras ; bit the 

Vosges; but btr ;^u^a («.), bev J&avji («.). 

'Mfan («.). 

XXXV. The Demonstrative pRONorNs 
are : ber (w.), bit (/.), bad {n.), that (not to l»e 
eonftmnded with the definite article btr, bit, bad); 
b if ftv, this ; jtnrr, that ; fclthrr, such, or such a ; 
btrinti^e, he, or that ; btrfclbt, the same; (the two 
last being coin{M>uiid8 of brr and jtni^t, and 
btr and ftlbt), each with three genders and one 
{dural form. 

The diH^lension of the demonstrative pronoun 
btr, bit, bad, differs only in the vai'iation of the 
genitive and dative fnun that of the definite 
article. 

Singular Plural 

nom. ber, bit, bad, that bit Uuwe 

{ bfd(bffffn),l bfr(brrfn,l 

btr (b t r f n), [ of that ai«o Vof those 
bfd(bffffn),j beret), j 

dal. bem, ber, brut, to that ben (ben en), to those 
occ. ben, bie, ba\t, that bie those 
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1 . The alternative genitive and dative form 
(befm, bwn, benen) is employed when the pronoun 
is used subkantively : !t)ie gutter ber did^ ttttter« 
fi^bftt (Uh eon benen ber ?aw>el, The leaves of 
the oak differ from those of the poplar. Obgteii^ 
dnglanb nit^f fo elele 6o(baten f|at aid iDeufft^lanb 
ober 8r«nfrei4f, ^at ed beren genug, urn feine Jtolonien 
)U eerteibigen. Although England hiw not as many 
soldiers as Gb^rmany or France, it has enough 
[of them! to defend its colonies. 

(o) 2)effeii and beren are also used as substitutes 
for the possessive pronouns f e t n , his, and i ^ r , 
her, to avoid ambiguity. Example : ber 95ater 
erj|at)lte oenfeinem gieunbe unb ftintr *Rfife, The father 
spike of his friend and of his journey. It is not 
clear whether the journey is that of the father 
or that of the friend; if the latter, btffen must 
lie substituted for f e i n e r : btr 'Daft r tr jahltt ven 
ftintm Rrmnbc unb »cn btfftn Oftift. 

(b) The alternative plural genitive btrtr is 
only used when follow ea by the relative pronoun 
irtlthtr and btr (who, which): Dad<&iin'mt(vfi(h 
ill btrtr, trtlcht (bit) (Mott vertrautn, The Kingdom 
of Heaven is of those [belongs t-o those] wdio 
trust in God. 

2. Titftr, bifft, bird (or bitfcd), this ; and jeutr, 
jtnt, jtntd, that, follow' the strong declension of 
the adjective [see XXVI. ]. 

it. ^clchtr, fcltht, fol(hfd, such a, also follows 
the strong declension ; hut if used with the 
iiidetinite article it tiikes the inflections (»f the 
weak declension: fdd'-tm grrunbe (strong), 
t<o such a friend; hut cintm fdch-tii ffrmnbe. 
Sometimes it is used in the shorl-eiied form fcl(h 
for all three gendei’s, follow ed by the indefinite 
ailiclo ami without inflections : fclc^ fin aWann, 
such a man ; feleh finer gran, of such a w'oman ; 
fold) finrin greunbe, to such a friend ; fold) fitieii 
'Hater, such a father, etc. 

4. In the cum{iounds berieni^e, biejeni^e, baojeni^e, 
and berfelbe, biefelbe, bajiflbe, bev-, bie-, bao- 
take the strong, and -ieiii^e, -felbe take the 
weak inflections. 

Singular Plural 

nom, berieni^f, berfelbe, etc. bififin^eii, riefelbi’n, 
gen. bedieni^eii, beffelben, etc. bciieni^en, berfelb^n. 
dal. benijeni^en, bemfelben, benieni^cn, benfelbeii. 
etc. 

arc. benjeni^fii, benfelben, etc. biejeni^en, biefelbeit. 

Both these forms are always follow'ed by 
the relative pronoun U'flchfv, etc., or ber, etc. : 
t'erjeni^f, U)fld>er (or ber) aiUiib fart, nnrb 3turm 
eriiten. He who sows wind will rea{i storm. 
T»frirni^f (or be v)!3Waiiii id ber fiarftle, u>fl(her(or ber) 
allein i|l, The sti-ongost man is he wrho is [stands] 
alone. Gd w»ar berfelbe ailaiin, ben i(h fa^, It was 
the same man whom I saw. 

5. The neuters of the demonstrative pronouns 
ai'e not used with prepositions, but are replaced 
by com{x)uuds of these prepositions with the 
adverb of place b a (b a r before vowels) : b a m 1 1 , 
with this (instead of mit bent, biefem, brmfelbcn); 
baven, of this, from this (instead of von beui, 
etc.); baburch, through this; b a rand, out of 



tJw*, etc. These oontrectioiis also replace the 
dative and accusative of ticfcr and imcr, and 
the personal pronouns if they refer to inani- 
mate objects. Examples : ^itx cin 
fpidenic^t bawit, Here iBarifl^,donotplavwith 
it (bamit replaces or mit bemfelben); ic^toarte 

batanf (instead of aufc6, or ouf baffelbe), I am 
waiting for it ; t»ir batii'bet (instead 

of uber ba«, fiber biefeS, fiber eS),We shall return to 
this subject [we will still speak about this]. 

6. The neuter demonstratives bi e d (lengthened : 
biefe6)and ba« are applied, with the auxiliary 


verb of tense ft in , to substantives, wiUiout the 
usual agreemmit in mnder and number. IDit# 
(btefeC or bas) mem Skier, bits metne SRatttr, 
btes mein jfinb, unb bie# finb metne St^fitrn mib 
Srfiber, This is my father, this my motlier, this 
my child, and these are my sisters and brothers. 

XXXVI. Most drong vtr^ with the stem> 
vowel -e- change it in the imperfect into -a-, and 
in the past participle into -o- and -r- (which in 
the latter case means tlie return to the original 
stem-vowel). The verbs made nroininent in print 
are conjugated with frin, all others with b^bftt. 


bcffb'ifrt 
bcr'gcn 

ber'fien 

bre't^ftt 
brc'fdjeu 

cmvffb'lcn 

crfc^rc'cten+l 

^ertm 

brl't’ctt 

ne^men 

fd^rUen 

fbrrdjcn 

jle'd^n 

fief)len 

firrben 

trfffrn 

Cfrbrr'ftfn 

Cftber'btn 

trerbrn 

trerfen 

-t 

effen 

frfficn 

ftrbrn 

^encTrn 

gef(^e'bcn 

lefm 

mefirn 

fc^n 

trrtcn S 

wrgffTm 

dfbaren 


iinVE 

Present Tense 

Imperfect 

N 

I., U., III. Singular 

Indicative \^nbjunct%vt 

to command 

id) bcfcb'lf, bfficbltV, bfpeblt' 

id) bcfal)!' 

id) iH'fab'lc * 

to save, 

id) bi't^f, bir^fl, bit^^t 

icb bar^ 

id) bcir^c 

shelter 



icb barflc * 

to burst 

i(b berfic, birftffi, btvft 

id> barjl 

to break 

id) bred'f, bricbfi, btid)t 

id) bradi 

icb br«Sc()r 

to thrash 

id^ brff(bc, brifebeji, brifebt 

id) brafd), 

id' bvafd'c * 

to recommend 

id) fmrfcblf, cnipfifblft, 

also bri'fcb 

icb cmvfabl 

id) cm 

to terrify, to 

icb fvfcbvcrfc, frfd)vi(ttb 1 

id) crfd'raf 

rial)le * 
id) ftfd)v6fc 

be frightened 
to tell, to be 

erfebridt 

idi Oiclte, c^ilt 

icb ^viU 

id) i^dltf * 

valid 


id) b»iK 

to hel[i 

id) l)clff, l)ilffi, bilft ] 

id) b'Jlf 

to take 

id) nci)mc, nimnifl, nimmi | 

id) uabni 

id> nabmc 

to scold 

id) fd)cltf, fd)iUtl, fd)iU 

id) fd)alt 

id) fdniUc * 

to speak 

id) fbricbff fbric^t 

icl) fvrad) 

id) fbvad)c 

to sting 

id) fifd)f, fiicbfl, ftid)t 

id) fiad) 

id) (la (be 

to steal 

id) fickle, fti«l)lfi, fiublt 

icb 

icl) flal)le ♦ 

to die 

id) fierbf, flirbft, flirbt 

id) jlarb 

Id) [turbe 

tohit, tomeet 
with 
to hide 

trffff, trifffi, trifft 

id) traf 

id) tvafe 

id) rerbergf, x^erbir^fi, rcibiv^t 

icb verba rc^ 

icb verba n^e 

to spoil 

i(b verberbf, verbirbfi, verbirbt 

icb Vfrbarb 

icb verburbe 

to enlist, wfni 
to throw 

merbt, mirbfl, mirbt 

icb marb 

id) tvurbe 

icb merfe, trirfft, mirft 

icb marf 

id) miirfe | 


to eat 
to eat (devour )j 
to give 
to recover 
to hap]jen, U) 
take place 
to read 
to measure 
to see 
to step 
to forget 
to bear, to 
bring forth 


id; ffff. imft, int 

id) fveffe, frififfi, frifit 
i<b ^fbf, ctibjl, flibt 
i<b gfiifff, gcnrfcfi, ftcncfi 
te flffd)i<bt 

itb Uff, liffefi, lifft 

id) wfflf, mint 

td) fff)f» fifbft, fifl)t 

itb trdf, trittfi, tritt 

id) ©rr^rfif, vcrctifffft, wr^ifft 

idb Qfbarr, gfbicrfi, gebiert 


id) 

id) fra^ 
id) ctab 
id) ftcnaiJ 
re 

id) Ue 
i(h ma^ 
ic^ fat) 
id) trat 
id) rrtftaft 
^rbar 


id) a(ic 
id) fra^c 
id) i^abf 
i(b flrnafe 
re 9ff(^6t)e 

id) Idfr 
i(b md^c 
id) fdl)c 
jicb tidtr 
i(b ver^d^r 
! id) grbdrr 


♦ Also with c. t As intransitive (without ciumdeinent) strong: 
frightened; as transitive (with object) weak: id) rrftbrr (t t r il)n, I frighten 
X To this group belong also ^rbdrrn, to bear, which is Uj be found 
of this group. 5 Also with boben in the sense of “ to tread on.” 


Impeka- 

Past I 

TIVF. 

1 

PARTICIPLI- 

befiebl 

bcfi'h'len 

biro 

Oebeioen 

Wtft 

Oebinften 

brid' 

Oebrocbeii 

brifd' 

Oebrofd'cii 

enu’firi)l 

emvfcl)lcn 

erfd'ricf 

erfd'rccfeu 

Oilt 

Oeorlten 

l)ilf 

Oel)rlfcn 

niinm 

Oencmmrtt 

fd)ili 

oefd)cltcu 

fvrid> 

Oefvri'd)eu 

ftid' 

Oeft rebel! 

fiiel)l 

Oeftri)leu 

fttrt 

fteftorbeu 

trijf 

gnrofffii 

1 

verbivo 

verbcroeii 

rerbirb 

rerbrrWn 

mirb 

OeU'crbcn 

U'irf 

Oeu'crfeii 

1 

IP 1 

fltiifffcn 

ftifr 1 

flffrffffii 

(lib 

fltflfbw 


ll<n(f(n 



iie^ 

dtUftii 

mi§ 

fl»in»ffni 

ficb 

rttfttjtii 

tritt 

UrttMtn 

verfti^ 

Mtdtffdi 

loebare, or 

oeberen 

1 oebicr 


td) erfebtaf, I was 

k 1 hiiii' 


at the end of the list | 


2 . 


EXAMINATION PAPER X. 

Which substantives are used only in the 
singular, and which only in the plural ? 
How can a plural be formed of some 
nouns which in themselves have no plural ? 


3. To which declension do the demonstrative 

pronouns birfrt and inut belong i • 

4 . in which cases does the declension of the 
demonstrative pronoun bft, bir, bad differ 
from that of the definite article ? 
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5. Which doclenrtion ih taken by the demon- 
fttrativc pronoun 

0. Which doclenHion in used with the shortened 
ff)rni of the demonstrative pronoun men- 
tioned in 5 ? 

7. In which caaeH is Uie use of the alternative 
genitive of the demonstrative pronoun t>fr. 
tir, ta^ (that) indis{iensable ? 

8. Which relative pronouns Yatiaf follt»w the 
demonstrative plural genitive bertr (of th<me) ? 

9. Which declension is billowed by each of the 
two conijKments of the demonstrative pro- 
nouns trrirni^r and trrffltf, and by which 
relative pronouns mvM they be billowed ? 

10. fan the neuters of demonstrative pronouns 
be used with preisisitions V 

11. Which coiiUHiuiius replace the neuter of the 
IM^rsonal pronoun in connection with a pre- 
ismition governing the dative or accusative i 

12. Vviieii is the neuter demonstrative tiw 
exempt from the customary rules of agiee- 
imtiit in gender and number / 

13. Which are the vowels taki*n in the imia^rfect, 
in the jMist |mrticiple, and in the second 
{lerson singular imperative^ by strong verbs 
with the stem-vowel -c- f 

14. Why is it, in some cases, preferable to use 
the tirst conditional instead of the imperfect 
subjunctive, w ith verbs w'hose stem-vow'el 
is -f- { 

KxKiU'tsK 1. f hange the })reseiit Uuise of the 
following sentences into the im|Hjrfect and into 
the iHjrfect (see XXX 1 11.) : 

^d) biiitc fiiifii .Hraiit; Uv ftn^t; 

T bind a w'reath ; the bird sings; the deer 
unl» tvinfr ; tae Sibrf ^diu^t : U’ir triutcu 
jumjis and drinks ; the work succeeds ; we drink 
ihlafffv liiiut intf ll)al ; cr fdninmuu 
wine ; the w'uter How's into the valley; he swims 
oucKtqfic^iift ; i(h im (Maihu ; taei Schiff (lufi ; 
excellent ly ; I sit in the garden ; the ship sinks ; 
tif (Mledf* laiit ; tfi arnir SWanii bitfft um 
the hell sounds loudly ; the poor man begs for 

fine Uutfr)bi|5iiiu^ : id) iKUMtitir 
assistance (aid) ; I win the game; 
ft bfilbt fin 
be owns a house. 

Kxkkcisk 2. Insert the miasing demonstrative 
pronouns and other fsirts of the sentences : 

fclUn ; .... fill ; 

Such a friend is rare ; such a friend is rare ; 



he is the son of this man and of that woman ; 

U'ir b'lacbfn mit(3) .... .<tnabfi! ; 

we spoke to this boy and to tluisii men; 

I'icl 

she s|a>ke much of her daughter and of her 

; bfv J^imtnrl ill 

[t he daughter’s] experiences * ; Heaven is 

bic i^it anrufrn ; ber 3agcv 

graciiius to those who ap{M3al to it; the gamekeeper 
marfd)irrtf bintrr ffincm ^crrii unb tntg 
marched behind his master and carried 

CS*fW*fbv ; i6 eertvaue irfltbr; 

lu8 [the master’s] gun ; I trust to him, who 


wir orrtraut ; ? 

trusts me ; is this your wife ? No, this is my 

• •••••» 

cousin* ; these are her sisters and their husbands*; 

flf aiitworifte, lie trurbf fWann ^eiraten, 

she answered she would marry that man 

ibt am bcfleti ^ffirU. 

who pleased her liest. 

Exkrc’Ise 3 (a). Rean*ange the following 
sentences by putting the indefinite article 
before the demonstrative pronoun : 

tft tine j^rrubf. feleh ciiirn 2cbn l^abfii. 
It is a joy to have such a son. 
Sidch’ fin lln'^lud! 3cld)' fince SKanttfei 3et)n 
Huch a misfortune ! The son of such a man 
fclUf pen anbfrrr 5?lrt feii:. fonnten 

ought to l)e of different stuff [kind]. How* could 
3if fold) finer i^rau fold) fine llnt)oflicbfeit fa^en? 
you s;iy so rude a thing to such a woman ? 
3old) eiii ift febredlid). 3old) eineni .Hunjller 
Such a day is terrible. To such an aitist 
mn^ man fold) einen C^rrtum ver^eiben. 
one must forgive such a misttike. 
3old) einem 'Ilianne, fold) einer J^ran, folc^ einem M\nx>t 
Such a man, such a w'oman, sucli a child 
bin id) nod) nicmale* oerber bey^e^net. 

I have never met before. 

(h). Rearrange the f(>ll(»w'ing sentences by 
putting the denuuistrative pronoun before the 
iiidetinite article : 

Ciin folcber 3fanbal' me^en finer folcben .ttlei'ni^feit! 
Such a scandal on account of such a trifle ! 
(^inee» fold)rn ®lli'annfb 'll jiid>t ift C^topmut ; einem fold)fn 
Such a man’s duty is generosity ; in face of such 
Uii'^lurf y^fy^enu'ber ifl bev 'Di'enfd) loebrloe^ ; einen folcben 
a misfortune man is helpless ; such a 
ivall babe i(b in finer fol(ben 5^'milie noc^ uic^t erlebt I 
case 1 have never ex jierienced with such a family! 

Keys to Exeucihek in Examination Paper IX. 

(Paues 2051-2) 

Exercise 1. .^d) beeile mid); er beeilt fieb; 

tu lifbll bid) ; U'ir rellen inic<; iebfa^temir; 3ie 
fayven nd) ; ibr fabler fu(b ; fie furebteten fid) ; id) batte 
mir ytffaytt ; u>ir batten uiw niinirt ; er ivnrbe fid) 
ylftotct baben; fie untfrl)alt fid); mir untfrl)ifltfn une; 
fdHimen 3 if |i(^ 1 rafiere bid> ! 

Exerc ise 2. :^d) l)abe eimmbpranp^ .ITarten; 

er ytab nnr jireibnnberteinmibfef^pg ^fnnb fur baec 
oabr taufenb neunbunbert iiub fiiw; ber iJebrec unter^ 
rid)tet p^finnhinerjig ,<fnabe« imb fiebenunbfunfii^ 
)l)bibd)fu, pifammen neuimnbneunji^ .Hinber. 5m 
ruffifd' jat'anift^ftt Jlrie^e murbeii jWilmnbertfifben^ 
unbvierp^taufeub funfi)unbrrt unb aditunbneunpg 
3olbatfu vermuubet — bunbmfunfunbDierp^taufcnb 
Dierbunbert unb fiebenunbbreifid Ofuffen unb hwnbfrt. 
preitauffub finbunbert unb giveiiinbfunfp^ Sopaner. 
'IlUc riel ill neuntel)U uiib bre ijebn ? pwiimbbrei^i^ ; 
xner^rl)!) unb ueun? brfiuiibimanp^. (liner von euc^ 
bat aenemmen. 3* glaube te \iax ber eine von ben 
fiinf 3olbaten; er mar ber ilater jmeier 361)ne; 
er mar ber plater von pvei 3obnen. 


* Tlie experience, bie ^abntng ; the cousin, 
bie (Souftne ; the husl^iid, ber (Slotte. 
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which meant lieutenant or vicar of the 


the world a aucoesaion of famoua nilera, moat of 


ruler, came originally from Peraia, and was whom did their beat to introduce into the life 
adopted by the Arabiana over whom Mi^met of the Eaat all the literature, art, and acienoe 
nmtt to rule. Mahomet waa attended in hia which had been, and atill were, given forth from 


lateat illneaa by one of hia cloaeat and moat power- 
ful frienda, Al>ou-Bekr, whose daughter Aveahah 
he had married, and whom he had cnarged 
with the duty of pronouncing a farewell meaaage 
to those around lum and to all hia subjects. 
Abou-Bekr was chosen as the successor to 
Bfahomet, and the office of caliph meant the 
absolute direction of religious, civiX and military 
affairs. The successor to Ab^-Bekr was Omar, 
and Omar was followed by Othman, and then 
came Ali, stepson of Mahomet. Ali was said to 
have been the very first convert made by 
Mahomet to the Mussulman doctrine, and he 
was one of the bravest and most devoted followers 
of the Prophet, whether in peace or in war. His 
accession to the caliphate gave rise to a religious 
and political dispute among the Mussulmans, 
which made its mark upon their history. A 
large proportion of that party had strongly 
maintained that Ali himself ought to have b^n 
the immediate successor to Mahomet, and during 
the years which intervened between Mahomet’s 


Greece and Italy. 

The Arehien Nights* The most famous 
of this line of caliphs is Haroun-al-Rasohid, or 
Haroun the Just, whose name has been made 
known by The Arabian Nights ” to all readers 
of books, whether adults or children, throughout 
the world. The adventures which befell Haroun 
and his favourite Minister Giafar in their noc* 
tumal wanderings through the various quarters of 
Bagdad have exercised a fascination over most 
minds at one time or another such as fairyland 
itself could not surpass. It is to be feared that the 
impression of Haroun himself which is got from 
“The Arabian Nights” is scarcely more true 
to the original than is the picture given of the 
nocturnal adventures of the caliph and his com- 
rade to the actual conditions of life in Bagdad. 
Haroun-al-Rasohid was, indeed, a great lover 
and patron of art and letters, and a generous 
friend to all who deserved distinction in those 
spheres; he made his Court at Bagdad the 
centre of all that was brilliant, artistic, and 


deaw and Ali’s accession to the caliphate some- 
thing like a sectarian division sprang up among 
the Arabian people. 

The Arabian Caliphs. After the death 
of Ali, the caliphate became hereditary, an^d the 
Arabs soon began to undertake great expeditions 
and conquests, with the purpose mainly of com- 
pelling the neighbouring nations to accept the 
doctrines of Mahomet and the Koran. Within a 
few years Arabian caliphs had made themselves 
masters of Persia and Egypt, the invasion of 
Egypt being signalised by a siege of Alexandria 
lasted for more than a year. From this time 
the caliphs became a trouble to all that part of 
the world within their reach, and in later da^ 
they became a trouble even to Europe itself. 
The Arabian caliphs, indeed, only followed the 
example which had b^n set them by the Roman 
Empire, and the world has seen that civilised 
and modem States have undertaken the conquest 
of foreign countries with the avowed obje^ of 
among tbaiq the teachingiB of true 
religion. The calijhate djmasties were, in Hie 
meanwhile, su^ect to fr^uent disturbanoes, 
interruptions, and divisions. One sect— -that of 
the Abbaasides — set np on its own account and 
lofunded a dynasty of its own. This difOMty 
claimed to have had ito enrigin kw an wmle of 
Malumiet, and founded a dominkm whieii waa 


intellectual among his own peo;>lc or among 
travellers whose wanderings led them U> that 
part of the world. But it is certain that Haroun 
the Just does not stand out through the whole of 
his career as a t3rpical crowned reprt^Bcnialive of 
justice. He was luxurious and extrav^ant in 
his habits, even for an Oriental sovereign, and 
indulged in acts of despotic severity not common 
even among despots. He became possessed by 
hatred towards the race of the Barmecides, a 
tribe or race of Persian origin, whom he suspected 
of d e»tg na against himself or his dynasty, and 
caused the execution of many of the leading 
Barmecides and their sons. His own grand 
vizier Giafar, the favourite comi>anion of his 
tife and wanderings, was himself a Barmecide, 
a pd in his sudden outburst of Haroun 

ordmd the execution not only of Giafar, but 
of his sons as well. 

The Bermecldee. The race of 
BarmecideB has, through the pages of * The 
Arabian Nights,” been enabled to bequeath to 
Rn gliah literature a phrase which is in use even 
at the present time. We still speak of a Bar- 
mecide feast when we mean to describe a 
banquet at which there was little or nothing to 
eat or dri^ and the phrase is taken from the 
story told by the barber’s sixth brother in this 
immortal stoty-boedL 
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. ffai'***?* ifffliHt, iHhHf ftgiiiist a 

rebellkm in one of hit ptorinoos, wm Moe i led by 
ft fit of Apophm, which bron^t hit oftreer to ft 
•nddmend. ThedynftciyofUie Bftrmecidcfdid 
not mftintftin iti power long ftfter his dcftth* 
but the Biahommedans oontmued to be ftn 
important feotor in the world’s history for 
many snooeeding oenturiea. They made them- 
aelTea again and again a terror to Europe, and 
were am to establish settlements for a length 
of time on European soil. 

Influanca of Ainhommodniilam. The 
Mahommedans, in fact, afscomplished the mutest 
movement of change known to the earUi since 
the Roman Empire ceased to be a ruling power. 
They obtained, indirectly at least, a Teiy 
marked infiuence over the world’s litmture, 
as well as over its history, for there was a 
certain fascination about their life, their 
manners, their stories, and their poetry, which 
impelled European writers to make them a 
coiutant study and to enrich European romance 
with ideas, dmrijptions, and picturee from the 
storehouse of the Orient. Mahomet the Prophet 
could never in his wildest imaginings have fore* 
seen the peculiar influence which his people were 
destined to have on the literature of the world. 
That influence survives even in the literature 
of our own days. 

The most important work of the Middle 
Ages consisted in the division of Europe 
into separate states, representing the several 
nationalities and characteristics of the European 
populations. During some centuries this de- 
velopment had been sought after under most 
difficult conditions, and was interrupted 1^ 
opposing incidents and forces of various kinds. 
At one period the classification of the separate 
nationidities was confused and unsatisfactory. 
The Franks, and the Gauls, and the Northmen 
were understood to be made up of the German, 
the French, the Swedes, Danes and Norwegians. 
But in process of time it became impossible to 
consider the Franks as entirely Germanic, or 
the Gallic nationality as including only the 
inhabitants of France, or even the inhabitants 
of that part of Europe which was then 
regarded as purely Gallic. 

Tha Daaaa, The Danes were the most 
venturesome and most powerful of the Northern 
peoples, and had made their way, by repeated 
mvaaion, into countries which they were able to 
occupy for a time, but which before long com- 
pelled them to see that they were looked 
upon as forei|m intruders whose sway could 
not be endured. In the South of Europe the 
Spanish races had not yet been clearly marked 
out into the separate kingdoms which afterwards 
came to be rec^ignised ; and Spain itself had been 
occupied successively bv Carthaginian, Roman, 
and Moorish invaders. Italy, after the fall of the 
Roman Empire, had become in great part the 
centre of Christianity and the home of the Papal 
power. For a kmg period one of the world's 
great struggles was that of Christianity against 
one or other form of Pagan beUief. Rom, tepre- 
tenting no longer the Empire of the Cnes^ had 
come to repreaent the influenoe and the power of 

Mi 


the Popee and the Popes' claim to oeeim the 
Chair ci St. Peter. Russia waa regarded as a 
harharic region out of touch with the growth of 
European oivihsatkm. 

Thn Dnwnlopmeat of Stnton* Gradn- 

afiy, as we have seen, the different nationalities 
began to shape themselves into separate states. 
Tm kingdoms of England and France seenxed for 
themselves distinct recognition. The Germanic 
race, although divided even to our own days 
under sepan^ governments and mtoms, had 
come to be recognised as entirely mtinct from 
the other peoples of Europe. Italy was divided 
into mnall states, but was recognised as repre- 
seating a common nationality. Hungary, after 
being subjected to the Romans, and afterwards 
taken possession of by the Goths, was occupied 
by a Scythian tribe, the Ungrui — from the 
German version of which name, Ungarn, we 
the present name of the country— and hy uie 
Magyars, a race of Finnish origin. 

It must not be supposed that the praciple of 
nationality was, or ever could be, distinctly pre- 
served in Uiese various settlements. The con- 
figuration of the soil, the limits made by Nature 
as convenient frontier lines, by the sea or by 
the position of great mountain ranges, or long 
and broad rivers, bad necessarily much to do 
with the formation of the different states. 

The Britlah lalanda. Wo may take the 
illustration given by the British Islands. These 
islands wouM seem clearly marked out by the 
sea as the natural home of one separate people. 
But the northern part of the larger island, the 
Bootland of histoiy, was peopled a race of 
men who had not a common origin with the 
p^plo of England, who spoke for a loi^ time a 
afferent language, and bM for centuries kings 
of their own. The other island, Ireland, claimed 
an origin quite different from that of either 
Scotland or England, spoke in a tongue almost 
the same as that of Gotland, and for many 
centuries was held by England merely as a 
captive province. Even England herself enclosed 
people who did not admit a common nationality 
with that of the English race — the Welsh, who 
claimed an entirely different descent and spoke 
a languaro akin to that of Scotland and of Ire- 
land. The Norsemen, the Danes, Swedes, and 
Norwegians, while generally regarded by the 
outer world as representing alike the nationalitY, 
the traditions, and the purposes of the people 
commonly oaQed the Norsemen, never bmd^ 
during tne course of their histoiy, into one 
common race and state. The Northmen invaded 
and made settlements in France, England, and 
the Netherlands; they invaded Russia, and 
presred on to the Polar regions. The Saracens — a 
name ipven to the Arab-Berber races of Northern 
Africa as well as to other Arab races of Asia and of 
Africa — were famous sea-rovers, who invaded 
both the western coasts of the Mediterranean. 
The Hungarians also made a deep mark on the 
history <n the Ifiddle Am, for they, too, were 
filled with the spirit of adventare aim conquest. 

AU thm varkm invasions were in time repelled 
from the foreign oounteiee which they had 
threatened and endeavoured to oooupy, and 



Europe began to ahape beneH into tbe states 
which are, tor the most part, stiU existent. The 
one state which ma^ be reganM as deetined 
to some comprehensiTe ohai^ is that of Euro- 
pean Turkey. 

Bnsln&lflica of the Englioh Race. We 

may be|^ the story of the European king- 
doms with the history of England. Mr. J. R. 
Green, in the beginning of his ** Short History 
of the English People/' tells us that ‘"for the 
fatherland of the l^li^ race we must look far 
away from England itself." Then he reminds us 
that “ in the fifth oentuiy after the birth of 
Christ the one country which bore the name of 
England w'as what we now call Sleswick, a dis- 
trict in the heart of the peninsula which parts the 
Baltic from the Noraem Seas." The in- 
habitants of that region wore of Teutonic origin. 
They were known as Saxons by the Romans ; 
and like other nations of that day were much 
given to the use of ships and to exploring expe- 
ditions, writh the object of finding out promising 
and profitable places of settlement. England 
had been for a long time a province of Rome, 
and some of her population were already taking 
to Roman ways and the Roman language; 
while in other parts of the island the resistance 
to Roman power was unceasing, and called for 
successive conquest on the part of Rome. But 
when the Roman Empire began to fall into decay, 
and Rome had quite enough to do in the defence 
of her own Italian regions, there came at once 
the temptation and the opportunity for the 
Hleswrick races to attempt an expedition with 
the object of establishing a settlement in the 
island of Britain. An expedition started in the 
year 440 A.n., under the leadership of Hengist 
and Horsa, and landed, as Roman expeditions 
had done before, on the shores of the Isle of 
Thanet. 

Engliah History Opons. With this 
landing the history of England begins. The 
expedition is said to have been invited by 
Vort^m, one of the many rulers amo^ whom 
the island of Britain wras divided, his object 
being to obtain the assistance of these renowned 
adventurers in a struggle against the Piets, 
the Northern race of the island, with whom 
war wras continually going on. It is believed 
that Vortigem marri^ Rowena, the daughter 
of Hengist, in order the better to secure the 
support of that leader. As we have already seei^ 
the oroUiers subsequently turned against Vorti- 
gern, and made war on him, but were defeated in 
a battle in which Horsa was killed. Hengist per- 
severed in his adventurous undertaking, and, 
according to tradition, made himself master of all 
the Kentidi region. He died in Britain many 
years alter. Some considerable time had yet to 
before Britain became united as one king- 
; it had many foreign rulers, and even 
torei^ ^^masties. 

We neM not retrace the history, such as it 
is, of all these various reigns. Much of the 
narrative rests on tradition, or on records of 
ve r y Impetfect order. We do not need to make 
any mote than a passing mention of the half> 
a^rthioal or wliofy mythical King Arthur, 


who is said by some chroniclers to have lived 
and reigned at an undefined period of the sixth 
centunr. King Arthur and his Knights of the 
Roimd Table make their appearance again and 
again in legends or in pretended chronicles of 
Engird, S^tland, Wales, and even of France ; 
and if wre were to attach anv real importance 
to these chronicles and legend we should have 
to assume toat King Arthur appeared again 
and again in life during far divided periodH 
of Ih® world’s history, oven as one of toe 
divinities of the Gret^k or Roman mythology 
might be supposed to do. One success may 
be ascribed to him whether he be mythological 
or no — he has created a remarkable figure in 
the literature of |)oetry and pn)se. 

Alfred. There are, however, some dis- 
tinguished names to be recorded during this 
long period — some English rulers who made 
an enduring mark, not only on the iiistoiy of 
England, but on the histoiy of the w'orld. 

Alfred the Great, as he was justly called, won 
for himself what promises to be an undying 
celebrity. He was King of the West Saxons ; 
was bom in Berkshire, in 840, and was taken to 
Rome to pass there some of his early years. 
He was the voungest of five sons bom to his 
father. King Ethelwolf ; but in 871, at the age 
of twenty-two, he succeeded to the throne 
on the death of his brother Ethelrod. At that 
time the Danish occupation of England was 
growing more and more widesprt^ad, and, 
indeed, the greater part of England north of 
the Thames was under Danish rule. Alfred, 
before his accession, had served in a battle 
against the Danes, and the victory of Ashdown 
was won chiefly by his courage and military 
genius. 

After Alfred's accession ihen^ wero nine 
battles between the Danes and West Hax.’Uis, 
and some years later Guthrom, who ruled over 
the Danes of East Anglia, made a sudden 
invasion of Wessex, at finit with complete 
success. Alfred’s military resources were for 
the time exhausted, and ho had to abandon 
resistance and find a temporary place of refuge 
for himself and the remainder of his forces 
in the marshy regions of Somersetshire. Here, 
raising a fort at Athelney, he maintained 
himself and his followers. It is certain that 
duri^ that period he spent his time chiefly in 
making pre^rations for another attempt 
against the Danes. In the same year, 878, 
not long after his retreat, he suddenly came forth 
at the head of an army and inflicted a com- 
plete defeat on the Danes. The Danish sovereign, 
Guthrum, had to accept terms of peace, one 
of these teing to receive baptism as a Christian ; 
he had also to aoknowled^ the supremacy of 
Alfred in all the regions south of tlie Thames 
and in tlto greater yart of Mercia. 

Alfred mm ** Ower«ral#r/* The Danes 
still retained their hold of East Anglia, 
but Alfred ragai<M them as merely foreic^ 
invaders, and oontinued his preparations tor their 
complete einrabion. He sent out a fleet against 
riiem in 8^ and two yean later oocupied 
hoodon and tortifled it. In 803 Northnmbna 
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Meptid Urn m Us mA ht ttttoSf 

baoim the aolmirWIiad **efirwn&r^ «C 

Britaiit 

Alfred had, liowmr» from time to timot move 
trooble with tlm l)Miee on eoooimt of Ida aiu^^ 
to reUere the eoeatvy m to m poeeilde ftom 
their disturbiiu ; pteeenoe. Deepite hie ramijr 
ware, he had long intervale of p eace, whioh 
he employed to the nobleet account. 

Admliilalratlon of Allred, thon^ 
he had come to be leoognieed ae the nifer 
of all Britain, this position was not that 
of a sovereign as reigning over one un- 
divided State. There stiU remained during 
Alfred’s time several minor kingdoms with 
their hereditarv kings ; but AlfM was re- 
cognised as holding a position higher than all 
these, and representing the whow people of 
Britain. Throughout his long and methodical 
labour for the improvement of the realm he 
had as closely in his mind the interests of one 
part of the country as of another. He busied 
nimself with works of improvement, whioh 
extended their influence from the southern 
shores to the extreme north of England. He 
took measures for the defence of his country 
along its coast, and for the bettering of the 
S 3 rstem of legislation which he found existing 
in the realm. His exertions mitigated the 
savagery of some of the penal laws which still 
prevailed, and he did his best to construct a 
codified and equalised system of legislation for 
tke whole countty. He had no dreams of 
foreign conquest: his ambition lay nearer home. 

While organising these reforms, Alfred devoted 
himself to his cUily tasks with an appUoa- 
tion whioh would have done credit to the 
most hard-working member of a business 
firm. While engaged in the establishing of 
schools throughout the country, he actually 
superintended the educational work of a school 
he had founded for the sons of the nobility 
around his Court. With all his practical worll^ 
he was an intense lover of music, and by his 
influence and example did much to promote 
the spread of a cultured taste for music among 
all who looked up to him as a spreader of 
light. He was a scholar and a literary man 
as well as a maker of laws; he translated 
the celebrated book of Boethius, (he Roman 
author, on '' Philosophy’s Consolation,” histories 
written by the Venerable Bede and by Orosius, 
and other great foreign books. No man ever 
devoted himself more thoroughly and more 
unceasingly to the promotion of education, 
morals, prosperity and happiness among his 
fellow men than Alfred aid throu^^out the 
whole of his reign. 

Thw Allrad of Stonr^boolu. There 
are numbers of legends retained In Hterature 
oonceming Alfred and his days. One of the 
most familiar of these Is the famous slory 
of Alfred’s entering a peasant’s oottags, not 
being recognised by the of the bouse-ownor, 
and offering to assist her in the baking of her 
cakes. Alfred oheerfulW oonsented to do the 
woik, and the woman left him in order to attend 
to some of hei^ outdoor duties. In her gbaem 
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«e beeoudng abmbed in «Mi^ dMr 
een^^ue welkwe of hk realm, f ovgot nSL ahodt 
lot ap^ted task, andalkmed dmeakea toboA 
Tim good woman retonied to find ber cakes 
apoiH, the young man who had undertaken 
to lock alter them not paying the sfighteet 
attention to them. She reneved^MT fedin^^ by 
violently scolding her unrecogmaed sovereign, 
Batened with oland good humour and without 
a word of remonstrance. The legend is even sttU 
a subject of Elusions in English writings. It 
is in all probability a myth, hut a myth which 
effective^ illustrates the manner in which Alfred 
was regarded by his own people. No such story 
would ever have been told of a monarch who was 
not recognised as conspicuous for his sweetness 
of temper and keen appreciation of humour. 

AlfrM died on the 27th of October 901, at 
the age of 52. 

Then came the reigns of successive rulers, one of 
whom was regarded as supreme over all the rest, 
according to the precedent which had been set 
up in the days of Alfred. The Banes continued 
their invasions and settlements, and the whole 
story of those years is but a repetition of the 
efforts to obtain England for the secure owner- 
ship of the English. There were struggles, too. 
witn the Welsh, for some of the English kings 
endeavoured to invade Wales, and Wales in 
return sometimes invaded England. 

St. Dunatan. One of the most important 
and picturesque figures of those times was that of 
Bunstan, the famous ecclesiastic known to the 
world as St. Bunstan, Archbishop of Canterbury. 
He was the son of a West Saxon nobleman, was 
bom in 924 a.d., and was educated at Glaston- 
bury Abbey, where he took the monastic vows, 
and for a time lived the monastic life. He was, 
however, by nature designed for the work of edu- 
cation and of reform, not merely in ecclesiastical 
but also in political affairs. On the accession of 
Athelstan’s brother Edmund, he went to Court, 
and after a period of disfavour was appointed 
Abbot of Glastonbury in 945. Then he began 
with effect his great work as an educational 
reformer, and was at the aame time the close 
adviser of King Edmund. Bunstan had among 
many artistic qualities a passionate love of music, 
and in his wanderings mrough the country he 
carried his harp in bis hand, and struck its chords 
to deli^tful music, after the fashion of the 
hiyrpers renowned in early song and story. He 
did not obtain the support of Edwy , the sncoessor 
of Edmund, and there was a strong feeling against 
him amonmt some of the courtierB whose i^vice 
was powem with the new King. Bmistan kdt 
the country and took refuge in FlanderB, but waa 
afterwards recalled to England; during the 
rei^ of Edgar he waa created Bii^op of London. 

Aftur Edgar became supreme King of Britain, 
he appoint^ Bunstan Archbishop of Canter* 
borv. Bunstan took part with the Arohhial^p 
of York in the Coronation of King Ednr on 
Whit Sunday 973, a ceremonial intended to 
demimstrate that the whole kingdom of Britain 
was thenoeforward to be recognised as one 
realm. The great object of Dimstan’e etatea- 
mimship was to eslid>litt and mmiitaia a iiakonal 



fiitaliMiiiig iibo iStm prindplM of 
likiiM, aiid 
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nol ragird m cmomies, but endeavomad to make 
^bim good oitiiens of the ooimtiy by allowing 
them to retain thdorown natumality and customs. 

Britmln ns One Kealsn. For sixteen 
yean Dnnstan ruled under King Edgar not only 
the ecclesiastical but alsa the (uyil affairs of the 
State. During all this time there was peace 
in England, whoee condition seemed to be 
in every way improving. On the death of 
Edgar, in 975, Di^tan gave his support to 
Edward, elder son of the late King, and performed 
the coronation ceremony at Winchester. In 
978 Edward was murdered at a feast by a robber 
whom he had banished from his realm ; and it was 
mainW owing to Dunstan's firmness and energy 
that the succeeding prince, thus called so suddenly 
to the throne, was able to maintain the order of 
the realm without interruption. During Dunst an's 
administration continuous efforts were made to 
abolish the system of slavery which had prevailed 
up to that time in almost every country, and 
his efforts were so far successful that they im- 
pressed the intelligent public with a sense of 
the horror attaching to the system. From 
that time forth there was a continuaticn of the 
policy, which may be said to have had its first 
political impulse from Dunstan, which attempted 
not merely the abolition of slavery horrors but 
the creation of a public opinion which should 
lead to its entire abolition. 


Canute. Dunstan died at Canterbury 
in the year 988, and his death seemed to have 
given a new opportunity for that spirit of dis- 
union and (hsoider which he had so long been 
able to repress. The several kingdoms reas- 
serted their independenca, and in each of them 
lawlessness began to prevail. The West Saxons 
rose in one region, the Danes occupied another. 
The latter captured Canterbury, and there 
^lfh«*ah, the iuohbishop, was murdered. 

For a time England seemed to be given up to 
strife between the North and South for supremacy, 
with frequent interruption of invasions by the 
Danes and the efforts towards their expulsion. 
Edmond Ironsides, ooe of the English overruling 
sovereigns, struggled for a while, and with some 
apparent succeee, against the conquering Danes, 
un^r the leadership of Canute ; but be was 
overthrown in a decisive battle, and his death 
shortly afterwards left Canute master of the field. 
Canute was not a foreigner in anytlung like the 
same sense as the Norman rulers who governed 
Bigland in later days. The language of his fore- 
fatheirs differed far less from that of the earlier 
Ensliah* stock than did the language commonly 
spMm in many of the districts which had 
lately set up as separate states in England. 

Cimute was one of those men who only show 
their true nature when they become exalted to 
a position whish miabta them to follow the 
dictates ^ that nature without oompiomise and 
without considmtioii for oppMing influenoes, 
whether cd race or of tradition. Ha had 
smietioned, ordered, and even committed many 
tote of capricious cruelty before be became 


noogniMd m tbehii^t rate in BriUte; tet 
ra his Hriviiig at ttet Baprane aaiiiMam te 
became at once the genuine Canute. He had a 
g^reat intellect, a keen power of observation, and 
a sinom desire to make his people happy 
and himself beloved by them. He devoted 
himself to a policy of humanity and justice, an 
effort to introduce the principle of civil equality 
into the Mvemment of the island, to maintain 
peace within his own dominions, and to enable 
every one of his subjects to enjoy in security 
the results of his own industry, skill, and good 
behaviour. Canute had in him much of the 
artist as well as of the statesman, and composed 
poe^ which are still recorded in the history 
of literature. His great aim was to carry out 
in the rule of England the principles of Dunstan ; 
and he did all that he could by precept and 
example to uphold the belief that oommunitio.s 
must be governed by religion and it* teachings 
in the first instance, and by systems of civil law 
consistent with such doctrines. Ho had a great 
scheme, which he regarded as patriotic and 
practicable, but which proved in the end a 
fatal obstacl*^ to the complete realisation of his 
best ambition. 


Canute’s Dream of Federation. He 

desired to unite some of the Northern Powers 
of Europe; such as Denmark and Norway, into 
a complete confederation with Britain, under 
his own rule, and to govern these countries by 
equal and enlightened laws. This project did 
not at the time seem so chimerical as it might 
have done some ages later. There w'as then no 
Elnglish people as we now understand the words. 
A great part of the island had been occupied 
and settled by peoples and rulers of different 
races, and Canute regarded the northern men 
as having the best and nearest claim to relation- 
ship with the England of the past. The project 
was, however, beyond bis power of accon^lisb- 
ment ; and if Canute could not have carried it to 
success, we may feel sure that no other man in 
bi^la^ could have done more than he. 

England was beginning to concentrate her- 
self within her own sea- washed shores, and to 
endeavour to found a distinct nationality there. 
Some of Canute's domestic measures, such as 
the forest laws, which he introduced with the 
object of reclaiming vast tracts of land that had 
hem allowed to run to waste or had become 
the home of wild animals, were regarded with 
disfavour by many of his subjects, who d’d not 
approve of anv disturbance offered to the old 
and traditional ways of the country. His reign 
was, on the whole, one of peace and general 
content, and forms a most important land- 
mark in the history of England. He died on the 
12th of November, 1035, and was laid to rest at 
Winchester. 

Character of Caauto. Many instances 
are recorded of Canute's nobility ojf character, 
his generosity, and his appreciation of the 
duties iriiich belong to a 'throne. One of the 
most famous stories tells of the stroke of 
practical humour with which he turned to 
ridicule the grotesque flattery of some of hia 
courtiers vm toought to please him by 


deckling that he waa vnivileged to execate 
omnipotent nile over au the conditiona of life 
withm hk realm. While sitting on the seashore 
as the tide was coming in the King offered to 
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ttie norfheni eonairies esme to nott^. The 
fianlsh Idnoi who sncoeeded Oannte were for the 
inoit part iMrhario ^wits; and the fact that 
Osnnte had been aUe to estaUish for so many 
years a rtik of peace, order and Justice, made the 
mhabitants of Britain more impatieiit of the 
wanton misdeeds committed by those who came 
alterhim. ThenikoftheDaniuiBovereignsBoon 
came to an end. A remarkabkfij^ure among these 
Uter kings wss that of Oodww, Earl of the 
West Saxons. Mr. Green tells us that ** Godwins 
ia memorable in our hiatoiy aa the first English 
statesman who waa neithOT king nor priest.** 
He was a man of humble birth, and,’ according 
to some authorities, the son of a peasant, but he 
succeeded at an early a^ in making himself 
remarkabk by bis practical ability and ver- 
satility. He thus became useful to Canute's 
brothcr-in-Uw, and his success carried him so 
far that he became Earl of Weeeex. He has 
an eapeoial interest beoauee of the important 
yositm he took in bringing about the oha^e 
m EngKah feeling which led to the extinction 
of Danish rule in Britain and the establishment 
of the line of Norman sovereigns after Edward 
the Confessor. Godwine had done his beet 
after the death of Canute to maintain the 


pohoy of the late Sovereign, and to prevent the 
breaking up of the Daniw rule ; but the acts 
of Canute's Danish successors made it clear 
that this policy had no hope of succesB. God- 
wine died in 1052. His daughter was married 
to Edward the Confeeaor, the last of the old 
line of Anglo-Saxon kings. The histoxy of 
Edward's reign illustrates the continuance of 
the struggles between the several factions and 
influences which wets groping about for some 
policy destined to secure a continued nationality 
and system of government for Britain. 

Wllllnm, thw Man of Daotlay. The 
man waa coming to the front whom destiny 
would seem to have created for the purpose 
of giving to Britain a line of contuiuous 
Bovmignty with which no minor or local 
mlera wete to interfere. He waa born in 
Normandy and will ever be known aa Wilham 
the Conqueror. He waa the illegitimate son oi 
Robert, l>uke of Normandy, a^ bis mother 
ia said to have been the daughter of a poor 
tanner whom the Duke of Norman<fy had seen 
washing Enen in a stream near his palace, 
and with whom he fell in love. WUham waa 
p pot e oted and up hia father, and 

wm 


when the father died, leaving no legitimati 
h the infiumitial nobles of the Court acceptei 
btm as successor to the dukedom. ^ Tk 
dukedom was then a dominion, resembling i 
its nature some of the minor sovereignties c 
IMtain, and the young duke had much troubb 
to contend with. Some of the nobles of tk 
duchy roae in rebeOkm against him, am 
King Hcmy of Kmnoe had to come to his hei| 
with a dtoog force to enable him to omafa tiM 
xebek on tb» battic fiel d visile 

Ei^gkwa ia 1057 > in order that be mig^t spenc 
some time with hk oomin Edward the Con- 
feamr; and during their i ntero Qu rse he was 
enconnsged by Edwacd to think of obtainin^ 
tim eoooeiRon to the Eng^ throne. 

OvnlitlM of Wtllinm. WiDiam impresM 
all around him with the sense of a commandin 
individnaHly. He seemed to oonoentrate intc 
a single form that era of warlike enterprise, 
of invasion and of conquest, which was drawin, 
to a close in the greater part of Europe, anc 
that era of recognised laws and separate 
nationalities which was just beginning tc 
dawn upon the world. William had the 
oharaoteristios of the daring soldier, the xnili- 
ti^ adventurer, even of the freebooter and the 
pirate, but he had also those of the statesman, 
the legislator, and the founder of dynasties. 
His fice and figure commanded attention. 
He had the height and form of a giant, a 
stem although handsome face, and enormous 
stren^h, witii an equal skill in every form 
of pbysioal exercise. During all his early 
struggles in Normandy be displayed not only 
a courage which never could be shaken, but 
a temperament which seemed to become more 
composed and calculating as the dangers 
in bis way increased. He had many of t^ 
faults common to his times. He was cruel to 
his enemies, unsparing in his revenge, and 
often ordered the infliction of tortures we mere 
description of which would shi^e the nerves 
of a modem reader. But as to his undaunted 
courage and his military capacity there could 
be DO question. It is said that Julius Csssar 
could always distinguish, even at the height of 
some hotly-contested battle, what it was possible 
for him to accomplish and what would be 
impossible. William seems to have had much 
of the same quality. 

The Bettle of Haettnge. On the death 
of Edward the Confessor, in 1066, Harold, 
the second son of Earl Godwine, claimed 
throne, was ekoted king as Harold 11., and 
crowned in Westminster Abbey. But William 
of Normandy had by this time resolved to assert 
his own claims, and was all the more resolved 
to do BO because he believed Harold had at one 
time urged him to sedc the snooession. England 
was invaded by Hardimda, King of Norway, bat 
Harold inflioM a complete defeat on the 
Norwegian invaderm in a battle at which Ear- 
drada waa killed. WiHiam, however, had yet 
to oome. He landed In England four daya 
after. On October 14th, he defeated Hwold in 
the kmoaa battle at.Senlac, a few milee firatn 
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ffottigi tW Wltl» Viol on tatt Mrhr Mm* 
mg waM Into emniag. Wimom of KmmMufy 
wm oMpletoly Tieoarionft, and Harold mt 
kUladL V^QUm then became Kiao of 
and hie poaitioo waa ioeo|paiaid ^ tho 
He had atiO to pat down maigr npriainfi afamel 
hie role, and for eonw ymra a frmt part Zt the 
roontry wae deraataM by war; bat la 1070 
the coaqoeat waa cMMoplete, la 1007 William 
waa e o gafe d In a war with Philip I. of FVance* 
and daring thecoareeof ihewar nehad llantim, 
a email French town, bomeii Hliile he waa 
riding throogh the baming town to are that 
hia commaiwfc were earned oot^ hia home atum- 
bird* and ha waa ftnng to the nround, receiring 
tnjnrtea from which be died at ilooen. on the 9th 
8<y t e m ber« 1007. Thoa periahed by a coaunon* 
place, or even an inglorioaa, accident^ one of the 
KMtaai aoldiera and conunandem of early 
Etatory. 

Th# Bnginalag of FoMdollnm. The 

reign of WtlHam impoaed upon England a feudal 
ronatitation. The old national aaaembly of the 
realm waa converted into a council of the 


aovereipi*# tenania iji-chiet all title to land 
being clmved from the King's grant. Ihtmeaday 
Book, or Ibiome^ay Book, waa cme of the 
producta of King Wdltam's reign ; it waa, at 
leaat, liegun un<icr hia authority, and waa 
intended aa a reginter to determine the right to 
the tenure of eatatea. to aacertain the quantity 
of every landowner'* due to tb4« Hiate, and the 
amtmnl of military aa«iatance whU'h each land- 
lord waa bound to render to hia Miverctgn in 
caae of need. The book t« atill preaerved in the 
Publio Record Oflke. and conaiata of two 
vohimea, one Utm and one amall. Th# aarvey 
which it projioaed to make waa enlarged at later 
penoda, ami the taxm were levied aooordinp to 
ita ayatem down to the reignof King Henry Vfll., 
when a new aun*ey waa taken and many altera- 
tiona in taxation were made. 


Wilham may be aaid to have totrudiieed into 
England the feudal ayatem which had been 
pmetiaed from earlier timea in ftermany and 
France, and muat have been tn operation in one 
form or another during the earlier formation of 
moat atatea According to the principle eatab- 
liahed by William, the lungdom waa divided into 
Baroniea, which were given by the aov«fei|m 
on the expreaa condition that meh bolder ahoind 
•apply the king with men and money for warlike 


m t arprlaa. WUBam haenme anlanglad in mmnr 
tfouhlaa with lha Baemm* baanoan, MbmA 
they oord&a^y apfwovad of that part of die 
ayatem which mim the vaaaala who held land 
under them hound to pay for th<4r land In vmt* 
aonal odhtaiy aerriew aa welt aa in money, tkey 
not approve of the development whlen 
WiQtam waa giving to it. The purpoae of the 
aovereign waa to convert the whole State ayat a m 
into faudaliam. with the King aa aupreme htad, 
and the noblea aa hia vaaaali^ )uat aa the lower 
ordera of the kndownera were to he the vaaaala 
of the noblea. The reault waa that William waa 
met with aevtoua maiatance here and there by the 
Baiooa, and at one period there aeemed to be a 
national ertaia at hand. The King a atnmg will 
and great intellectual reaoutvea made him 
triumphant, however, and he became the 
aupreme power in the State. He exerciaed 
oontiol even over the Church, and decreed that 
no excommunication could be iaaued withoot 
licence from the aovereign, nor could any aynod 
iegialate without hia aaaent, 

Thw Jwwn la Eaginad* thie important 
effect of Wilham a reign and ita policy wma the 
acttlemeni in England of a vast number of 
Jewtab irailera, whom he encouraged and enabled 
bv hia protection to find hom^w m England, 
ihc Jew waa then, aa Mr. <<rvcn puta it, ** the 
only ra|Mtaliat in Europe,'' and the apetiding of 
hia money gave an impulae to the manufacturea 
and the tooualry of hia new borne. The money 
of the Jowa hciticd the King frecmently in bia 
atrugglca againat hia rrlicUiaya Ilanma. The 
Jewa were not titMited aa cittitena nor aa having 
any of the civil nghU, auch aa theae were, 
which lichmged to the (hrialiana ; but Uii<^ were 
allowed to conduct Uuur Imameaa in Britain, 


and the (liristiaaa had no heaitation in getting 
all the benaht they could from their money. 
The aiory of the treatment of the Jaw* 
in England ia not one which can Iw read all 
thrcnii^ with much aatiafaction by Rngliah 
atudenta. but William, who ftrat eooouragad 
their aettlement in England, dealt much more 
fairly with them than did many of hia aueecaaora. 
Wilham the C'onqueror waa, indeed, a man In 
advance of hia age. He wma, accordiim to hia 
lighta, a reformer aa welt aa a great aokner, and 
moat of hta errors and wronapfoinx belonged to 
haa period rather than to bimaeu. Hia reign 
opened a new era in the history of En g land . 
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SHEEP AND PIGS 

Sbort-woolM, Loog:<^woolled« and Hill Coimtiy Braeds. Managemeiit and 
Braedins:. Shaar^. Breads of Pigs. Building of Sties. Feeding 


By Professor JAMES LONG 


SHEEP 

Great Britain U extremely rich in its breeds 
of sheep, which are usually classified as Short- 
woob and Lona-wools ; the latter, however, 
may consistent^ be divided, the mountain 
breMt being separately distinffuished. British 
sheep are chiefly prc^uoed tor the butcher, 
but some of our important breeds not onlv 
grow abundant, but fine and valuable wool, 
and although the market price of this commodity 
is now low, breeders continue to take pains in 
the selection of their stock with the object of 
maintaining the quality of the fleece as well as 
the form of the animal and the quality and the 
quantity of its meat. There has long been a 
tendency to produce mutton of excessive 
fatness, and this is largely owing to public 
competitions, but since the introduction of the 
carcase competition at the London Smithfield 
Show, and we revelations which have accom- 
panied it, great pains have been taken by the 
judges to discount excessive fatness and to 
encourage breeders to produce mutton more 
suitable to the requirements of the market by 
the increase of the lean meat on the best parts 
of th? carcase and the reduction of the amount 
of fat. From year to year have we noticed in 
examining this splen- — 
did display that many 
of the animals which 
were awarded prizes 
when alive were so 
imperfect in the car- 
case that the thickness 
of the fat over the loin 
reached as much as 
two inches. 

Adaptation of 
Breed to Envi- 
ronment. The im* 
portcmce of breed in 
the maintenance and 
prosperity of a flock 
can scarcely be over- 
ostimated. Some^ 
varieties are suitable, * 
like the Southdown, 
to the chalk hills of 
Sussex or Hampshire ; 
others to the lowlands of the Midland and other 
counties ; others, again, to the mountains of the 
North ; or, like the Romney Marsh breed, to low- 
lying, wet land, whidi encourages foot-rot and 
other diseases in those classes of dieep which, 
owing to heredity and constitution, are unsuited 
to 8^ of this class. Our i»rincipal varieties 
are remarkable for their massive form or their 
symmetry; but we must not be entirely guided 
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by what we see at livestock exhibitions, for 
the perfection of form which so many animals 
present is often owing to the skill of the shepherd 
in his manipulation m die wool with the shears. 
Depth, width, and the finer lines of form are 
constantly imxiarted by this somewhat impropw 
and mistaken practice. Nor can we acquit 
some exhibitors of going still further, for where 
colour is a point with the judges, portions of 
white wool are constantly removed mm among 
the black on the face or forehead — as we have 
personaUy witnessed — with no other object 
than that of gaining a prize. Many varieties 
of sheep, too, are coloured with ochre of different 
tints, so that the visitor to a show may fail to 
recocmise in some exhibits the name of a breed 
has thus been disfigured. 

The Nemee at Various Agee. 
Sheep, according to their sex and age, are 
known by different names in different localities. 
Thus, the male lamb is first known as a ram 
or tup-lamb ; subsequently as a 3 rearling or 
shearling ram, or tup, after his first fleece has 
been removed. After a second shearing, he 
becomes a two-i^ear ram, or tup. A male 
dieep, too, which has been castrat^ is known 
as a wether lamb, a wether hogg, a ten, or a 
hogget, until nis first 
shearing. After the 
clipping of the first 
fleece the male sheep 
is known as a wether 
or shearling wether ; 
while after the second 
clip he is described as 
a two-shear wether. 
Two - shear wethers 
are, however, seldom, 
if ever, exhibited at 
our fat-stock shows, 
the tendency being to 
feed for the butcher 
before the second 
shearing season; and 
for this reason, ex- 
cept for the necessaiy 
ultimate feeding of 
tups and ewes for 
consumption, almost 
all British mutton is now young and tender. 
The female lamb is known as a ewe-lamb ; next 
as a ewe, or hogget, or ewe-hogget, and after a 
first clipping as a theave. or gimmer, or Pleading 
ewe. In some districts, however, the young ewe 
is described as a **tuttnth,*’ or a two-tooth; 
after the appearance of the second pair of per- 
manent incisors, she is known as a four-toothed, 
subsequently as a six-toothed, and lastly, when 





tkd inclion liATe all aj^Miod, m a 

foB-moraed ewe. When these teeth commence 
to iattt the ewe it known at a broken-mouthed 
ewe* and her Tahie for breeding stock or mutton 
hat diminished. Indeed* the money value of a 
sbes|> dedinea* excei>t in particular instances, 
when the has grown six permanent incisors. 

SHORT-WOOLLED SHEEP 

The Southdown, Not only it (he 
Sou^down* with which his Majesty Ihe King 
has been so success- 
ful, the most perfect 
in quality, form, 
and character, of 
any of our native ^ 
breeds, but it is the 
one variety which 
has been employed 
with marked success 
in the creation of 
several other short- 
woolled breeds. It 
is a small sheep, 
compact, small- 
headed, and short- 
legged, and covered 
with fine, close 
wool. It is rather 
dark faced, pro- 
duces the finest of 
meat, and is em- 
ployed for crossing purposes with the greatest 
success. Its home is the Sussex Downs, but it 
IS bred by a large number of flockmasters, 
professional and amateur alike, on dry lowlands, 
for it is not suitable to land of a wet character. 

The Shropehire. Somewhat similar in 
type and form to the Southdown, but slightly 
larger, the Shropshire owes much of its 
existence to the Royal breed. It possesses a 
dark face, ears, and legs, the face being remark- 
ably woolled ; it produces splendid meat, and 
is now used very largely in crossing for the 
improvement of inferior breeds or mixed flocks. 
No variety is, perhaps, so largely exhibited, 
and none nave oeen so quickly perfected. It 
is adapted to almost any climate, inasmuch as 
it is hardy and prolific, and is approached in 
ohuacter, form, or quality by very few of our 
native breeds. 

The Oxford. Sometimes known as the 
Oxford Down^ this is a massive, short-wooUed 
dieep, larger and coarser than Shropshire, 
with ^rk-brown face and legs, excellent 
form, and a thick, useful fleece. It produces 
fine early lambs, and is largely bred in 
parts of the Biidlands and Srath-West of 
It owes its character to the blood 
of the Ck>tswold, the Hampshire, and the 
South^wn. 

Tho Humpohiro Dowu. Bearing some 
resemblance to the Oxford, the Hampshire 
Down is also a large, somewhat coarse and 
massive sheep, with very dark face and 
Im and is chiefly bred in Hampshire and 
^tshire, althou{^, like the Oxford, it is a 
h^vouxite with many outside flookmasien. Xt 
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produces a big early lamb, which qui^dy runs 
mto mon^y, makes a most excellent cross, and 
owes muon of its quality and the sptodid 
flavour of its meat to the Southdown. 

Thw Suffotk. A newly-improved breed 
which also owes something to the Southdown, 
the Suffolk has been brought rapidly to the 
front by a few skilled breeaers, who maintain 
the somewhat dense blackness of its face, ears, 
and legs. No sheep has shown better quality 
in the carcase competitions ; owing to the 
^ comparative large- 

ness of the quantity 
of lean it produces 
and the smallness 
of fat on the best 
parts of the carcase 
it is invaluable. 
It resembles the 
Oxford and the 
Hampshire in size, 
and is covered with 
fine, close wool. 
The Suffolk is a 
hardy and prolific 
variety. 

The Dorset 
Horn. The most 
remarkable of all 
English breeds for 
its early prolificacy 
and its Christmas 
lamb is the Dorset Horn [page 2571. Indeed, we 
may say more — is associate with the produc- 
tion of two crops of lambs in the same year, 
although there are doubts as to the wisdom of 
the practice of breeding so rapidly. It is a 
sheep of average size, for it takes a medium 
position between the heavier long-wools, such 
as the Lincoln and the Leicester, and the 
mountain breeds of the North and West. Its 
fleece is close, and of medium length, the head 
cairying a forelock. Although the Dorset is 
chiefly bred in Dorset and Somerset, it is fancied 
by many flockmasters in other parts of England. 

The Ryelend. A white-faced br^ el 
long standing, resembling the Dorset in size, 
the Ryeland produces good meat, but shorter 
wool, of fine quality. It is not largely bred, 
and is, indeed, little known out of Herefordshire 
and neighbourhood, its place being more or 
less taken hy the Shropshire, which produces 
a better cross. Like the Dorset, it is adorned 
with a forelock. 

LONG-WOOLLED SHEEP 
Lincolns. The Lincoln [p^e 257] is the 
largest and heaviest sheep grown tn these islands, 
probably in the world. Although with us it is 
chiefly confined to Lmcolnshire, numbers are 
exported for the improvement of foreign and 
Colonial flocks, the breed being hardy, the feet 
sound, the fleece very heavy.— reaching up to 
15 lb.— and the wool of high quality. 
joints, however, are large, the sheep being 
easily fattened. A ram of this breed has reached 
1,000 guineaa under the hammer, so much is it 
viJued for export. The Linoohi owes much to 



the bleed of the Leioeeter, wMoh is ea older 
yeriety, both f^ and feet being white. 

Thn Lwloeeter. The old-esublished breed* 
the Letoester [page i308]» which is the krandation 
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of many British varieties, was produced by the 
famous Robert Bakewell, at a time when British 
sheep, like British cattle, were in the making. 
Though slightly smaller than the Lincoln, 
it is a larjgc sheep, with white feet and logs, 
covered with wool of good quality, and pro- 
ducing meat which is neither so close nor so fat 
as that of some other breeds, although it is 
easily fattened. The Leicester is much used for 
crossing purposes, and may be regarded as the 
progenitor of the Border Leicester and the 
Wrasleydale, which are, practically speaking, 
collateral branches of BakewelFs handiwork. 
The Leicester, which is known as the Diehley in 
France, is laigely kept in the Midlands, either 
pure or in 5oclm of the Leicester type, and right up 
to the Scottish Border. 

The Border Leicester. This variety, 
much admired, bred, and exhibited by ]£:. 
Arthur Balfour, is a handsome, hardy sheep, 
with open, curly wool, and most prolific as 
a breeder. It stands rather high on its le«, 
but is smart in appearance, and carries a sharph- 
out typical head. It is bred lately in the 
Bord^ counties, and is in great demand for 
crossing purposes in Scotland. 

Cotswolds. The most striking and hand- 
some of all British varieties is, perhaps, the 
Cotswold. Theae (heep are chiefly bred on the 
Gotswold Hills, are very large in size, covered 
with a brilliant white curly fleece, and have 
white faces and legs. The joints reach almost 
as heavy a weight as those of the Lincoln, but 
they are somei^at coarse and fat, the carcases 
reaching great size. The Gotswold makes an 
excellent cross. 

Kent* or Romney Mnreh. The Kent, 
or Romney Marsh breed is a big, massive animal, 
with white legs and face, a black nose, and 
plenty of wool of most excellent quahty. It 
IS especially hardy and suitable for those 
•districts where foot-rot is most easily acquired, 
for it maintains its feet in sound condition with 
but little attention. It is largely kept on the 
marshes of Kent» and owes a great deal to the 
Leicester blood which runs in its veins. 


Tfio Dowon Lon#«wool. C3ikl^ bced 
in Devmi. West Somenet, and Cornwall, Eke 
so many other local breeds the Devon Long- 
wool hM been immensely imi^ved by crossing 
with ihe Leicester. It has a white face and kgs, 
an attractive forelock, fine wool, and a wmghty 
carcase, although the meat is rather coarse. 
There is a loc<d variety known as the South 
Devon, the legs and faces of which are dtfk, 
but t^ fleece is handsome, and the wool silky 
in texture. 

Wwnnleydale. This variety, which is 
in large part a descendant of the Leicester, to 
which it owes so much of its character, lx>th 
direct and through the Teeswater branch, is 
kept in the famous Yorkshire dale after which 
it IS named. It is dark-faced, with a forelock, 
and carries a fine, curly fleece. The blue skin 
is a characteristic of the breed, and enables 
the amateur to select it with unusual ease. 
The Wensleydale is extremely handsome, well 
built, and produces good meat. 

Roscommon. This is practically the only 

E ure breed of sheep peculiar to Ireland. It is 
irge, covered with a neavy fleece of fine, silky 
wool, and is a producer of most exceUent meat. 
It is handsomely formed, although in this respect 
it falls short of the best English varieties, to 
which in many cases it is first cousin, owing to 
the blood which has been imparted to it by 
the famous Leicester. 

HILL COUNTRY BREEDS 
The BlacK Faced. This is a characteris- 
tic and most picturesque Highland sheep, hardv^^ 
with black or mottled face and legs, and curly 
or spiral horns. The carcase is small, and the 
wool very long, open, coarse, and shaggy. The 
Black Faced is often brought into England for 
feeding into mutton, but is a persistent wanderer, 
breaking through hedges with ease, and hence it 
is unsuitable for smau farms. It is believed to 
be a pure race, but crosses well, and makes 
excellent mutton, although the joints are small. 

The Lonk. This variety closely resembles 
the Black Faced in appearance, especially in 
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face, horn, and the length and ohasacter of its 
wool, but it is larger in size, and chiefly bred 
in the hills of East Lancashire and West York- 
shire. It is extremely handsome. 



The Chariot. This is a mediam-Bused 
sheep, with white lace and legs, and a very 
characteristic Poinan'Sha|^ nose. The fleece 
is of medium length, and the wool close, but 
the carcase is not sufficiently square and com- 
pact. It is chiefly bred in the Lowlands of the 
North. 

The Limeetone Variety. The Lime- 
stone is a white-faced, homed, fine-woolied 
sheep, somewhat over medium size, very hardy, 
and 18 kept in the district of the North-West of 
England. 

The HerdwicK. A breed of somewhat 
uncertain lineage, found in the hiU 
countries of Cumberland and Westmor- 
land, the Herdwick carries a white 
fleece, the wool being coarse, somewhat 
hairy, and sometimes spotted. There 
may or may not be boms. 

The W eleh. This is a small variety, 
produc^ very finely-flavoured mutton. 

The joints are quite small and much 
esteemed. The face is white, and the 
wool fine and soft. Occasionally Welsh 
sheep are homed. 

The Exmoor and Dartmoor. 

Bred in the Devonshire hills, the Ex- 
moor is a homed, white-faced sheep, 
quite hardy, and carrying a short, close, 
soft-woollc^ fleece. Although it is not 
well-formed — wanting in squareness — 
it crosses well, and produces excellent 
mutton. The Dartmoor breed [page 258], 
which is quite distinct, is larger than 
the Exmoor, also quite hardy, with 
white face and legs, and long, soft wool. The 
carcase is of medium size, and the meat of high 
quality ; the breed stands much exposure. 

The Clun, or Radnor Foreaf. This 
is a local variety of sheep, found in Shropshire 
and adjacent Welsh districts. It is descended 
from an ancient breed with a tanned face, of 
which it still shows something in the tinge of the 
mottled face of to-day. It has been improved 
by crossing with the Shropshire. The wool is 
rather coarse, but the mutton is of excellent 
quality. 

MANAGEMENT OF SHEEP 


Rearing and Feeding. In the British 
Islands sheep are chiefly bred for mutton, and 
as the public taste is decidedly in favour of lean 
meat, the flockmaster should take special pains 
in the selection of his breeding stock and in the 
arrangement of his rations. The sheep usuall 3 f 
exhibited at our ** fat-stock shows are ex- 
cessively fat, from two to three inches being 
frequently fotmd upon the back and loin, while 
the oyster part, or lean of the mutton chop, 
is relatively small The loin indeed should 
be much l^er, and the remark applies to 
every joint of the carcase. The waste on the 
sad^ neck, and kg is frequently so consider- 
able in ordinary butcher's meat that the cost 
of the edible portion is quite doubled. Although 
wool takes a second place, the skilful breeder, 
in selecting his breeding flock, will take care to 
reject ewes with coarse, hau^, or wiry wool, 
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and to retain those which carry the heaviest 
fleece of wool of fine quality. 

Selecting Breeding Rnma. In the 

selection of the breeding rams, it is im- 
portant to secure constitution, vigour, form, 
well-shaped legs, broad and deep foins, width 
behind the shoulders, neat heads, and heavy, but 
fine fleeces. In practice, the type or bre^ of 
sh^p select is that best suited to the district. 
This especially applies to low-lying, or damp 
soils, and high-lying, or uplands. From year to 
year fresh p^igieed rams and ram lambs should 
be seleoteo, two to every hundred ewes. By 
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8HEAELIKG BLACK PACE 

adopting this practice, and by systematically 
rejecting inferior or weakly ewes, a flock may bo 
gradually built up, as well in character as in 
quality, size, and constitution. It is important 
that the ewe should have a large, perfect udder, 
or she may not be able to rear her lambs, 
especially when she bears twins. The ewe should 
be young, j^ssessing not more than four per- 
manent incisor teeth ; indeed, in a breeaing 
flock, it is wise to sell the ewes before or by the 
time sixth teeth have appeared. They should 
never be kept, special circumstances excepted, 
until they have become broken-mouthed. 

Care of the Breeding Floch. The 
breeding flock should always be kept in good, 
but not fat condition. Early maturity is the 
order of the day ; and that lambs may grow well 
and be ready for an early market, the ewe should 
be kept in such a condition that she will supply 
abundant milk to provide for their sustenance 
and rapid growth. In the South of England 
rams are mated with the ewes about the first of 
September, while the further we go North, the 
later the date selected. At this time the ewes 
may receive a liberal ration, say, three-quarters 
of a pound of decorticated cotton-cake, or a 
mixture of this cake with bran or oats. The 
practice not only assista in improving the general 
condition, but is almost univerEally believed to 
influence the nurnb^ of twins, which is a great 
point. In Dorset^ as with many breeders of the 
Dmrset homed sheep, it is customary to prodnee 
lambs for Christmas ; while in the adjoining 
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Mm n M§ amm mt of m flodL A gmi 
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two or three together, to form ahelteri, the 
ioldi bein^ construeied cloa^ to them, and on the 
wnrmer side. In this way straw for covering 





the pens, lor poviding 'shelter around the 
hnidi^ and for littering the inside of the fold is 
easily obtainable. Sheep at all times reouire 
some form of protection, but never so much as 
during the lambing season. The ewes lamb with 
ease, but where difficulties arise, and the shop- 
herdb help becomes 
necessary, he should ^ v 
be requix^ to anoint 
his hands — and this 
is really imperative — 

With cafbolised oil, 
to prevent the con- 
veyance of infectious 

g erms, and the possible 
eath of the ewe. 

After lambing, the ewe 
and her sin^e, twins, 
or triplets, should be 
plaoea in one of the 
small lambing - pens 
erected with hurdles 
undercover, and within 
the fold. The form of 
the sheep-hurdle differs 
in aocoidanoe with the district and the material 
grown for its manufacture. In many cases, 
wattle hurdles, made of hazel, are constructed on 
the farm. In others, open gate-hurdles are made 
of split ash ; in others, hurdles of similar form, 
vith pointed feet, and made of sawn common 
deal, are purchase from a manufacturer. The 
average hurdle is fixed to a pair of pointed 
stakes driven into the ground with a beetle, the 
two being linked together with an oval iron ring. 
For protection in severe weather a fold may & 
enclosed by two sets of hurdles or wattles, pl^ed 
close together, with straw between. 

Weaning Lamba« Lambs are usually 
dropped at the end of five months, or from 140 
to ito days, but the actual period of gestation 
varies from 140 to 151 days. Professor Henry’s 
observations of the flock of 500 ewes on the 
Wisconsin Experiment Farm point to 146 to 
149 days on which the largest number and the 
strongest lambs were dropped. The actual 
range was from 145 to 149 days, although in 
odd oases the extremes of 140 and 151 days 
were reached. The sex of the lambs appeared 
to make no difference, but it is beheved that 
early maturiJ^ has reduced the period of 
pregnenoy. The majority should be twins, but 
many sin^ appear, and somerimes triplets. 
Twin iambi wei^^ nearly or quite as much as 
siii|^, hum 8 Ih. to 18 lb. at bira, in aooordanoe 
8864 
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wifk lim bleed and the oonditaoa in ^ 
am has been maintained. The make wmga 
more than the lemaka. The Imba are 
weaned at from 12 to 84 weeks old, having been 
wriA led from birth, hath through the ewe and 
from the trough after trough-feeding has oom- 
menoed. On arable aheep-farms the breeding 
flock ia placed upon turnips or swedes, the latter 
Iwing §tril on the ground. On the forward side 
of the fold, lamb creeps, or gates, through which 
the lambs can pass but not the ewes, are fixed 
between the hurdles, and thus the lambs are 
able to go forward and nibble the younger por- 
tion of 3ie tops of the roots, and to feed from 
troughs provided with special rations of linseed 
cake, crushed oats and bran, or some similarly 
useful food. On the following day the fold is 
moved forward, the ewes consuming what the 
lambs have left, while the lambs again go for- 
ward among the fresh 
roots. At the same 
time the ewes are 
provided with food, 
three-quarters to one 
pound a day, composed 
of cake, crushed oata 
or bran, crushed maize, 
malt coombs, a few 
crushed beans, and hay 
chaff, with long hay 
plac^ in Bpwialfy 
made racks. Similitf 
arrangements may be 
made on grass land, if 
neoessary ; but usually 
the flock, ewes and 
lambs alike, are 
liberty, and changed 
from field to field as the herbage becomes 
scarce and the ground soiled. The ram lambs 
are castrated at from 10 to 14 days old. 
Where the removal of the tail is customary, 
it is cut a little earlier, so that the two operations 
are not carried out at the same time. In either 
case it is well to avoid severe frosty weather. 

AToidance of Wet Land. As forage 
crops come in — ^vetches, rape, sainfoin, clover, 
ana cabbage — the flock is folded upon them, as 
in the case of the turnip and the swede, but no 
sudden change should he made from one food to 
another, the introduction to tne new food l^ing 
gradual. It is important to remember that wet 
land is bad for both ewes and lambs, introducing 
both foot-rot and fluke, a disease of the liver. 
Ailii^ ewes or lambs should be examined im- 
mediately their condition is in the least abnor- 
mal. Foot-rot is contagious, and affected sheep 
should be at once removed, and the feet pared 
and dressed with a lotion or ointment obtunable 
of any druggist. A well-managed flock in which 
foot-rot ever exists should be occasionally 
driven through a trough sli^dy filled with a 
solution intended to maintain the feet free from 
any taint of the disease. Wet grassland should 
be avoided at any cost, sheep frequen^ con- 
suming organisms which cause scour, sickness, 
and death. Nor should any sheep be intr^uced 
which has been in contact with sheep suffering 
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grain bo pan obtain in reasbiL 
iHide uto ewes are iritk tiio lambs, as akeadf 
observed, thp7 may obtain from f lb. to 1 IK 
of eake and grdn daily, both, bdng onished, 
the finer portion ol the going to the lambs 
tog^er with 1 lb. of hay, pi^ of whidi will be 
cut into chaff. As green foods come in the hay 
will he reduced, and uhen the ewes are receiving 
vetches, cbver, or sainfoin, or, indeed, any 
leguminous foods, the cakes and beans suppliea 
in the trou^ may be reduced also, and the car- 
bonaceous foods, such as crushed maize or barley, 
slightly increased. At the same time the ewes 
may receive sli^tly less com and cake, and the 
lambs more. The wether lambs should • be 
better fed than the ewe^lambs, and pudied on for 
marke^ the latter being kept for stock, with the 
execution of those which are reject^ which 
should be fed for the butcher with the wethers. 
Through the summer ewes and lambs may be 
kept on dry pastures, except when forage crops 
are provid^ but alwa^ fed for the maintenance 
of good condition. As the harvest fields are 
cleared, they will be taken on to the stubbles, 
which ^ey will clear of weeds and stray ears of 
com. The growth of successive green crops, 
roots and cabbage, is all-imp(»tant on me 
arable sheep-farm. For the older ewes, and 
especially those which are broken-mouthed, 
sw^es, when supplied, may be sliced daily. 
Salt should always bo provide, and where there 
are no ponds, water fetched and kept handy 
in trougns. 

Dipping* Sheep are dipped for the purpose 
of dMtroying parasites, some of which are 
dangerous to health and life, while others 
prevent thriftiness. Dip mixtures may be 
made on the farm or purchased of manufacturers. 
The latter plan is strongly recommended as the 
simplest, safest, and best. Information as to 
the most successful preparation is easily ob- 
tainable from experiencea fiockmasters. Home- 
made dips are prepared by the admixture of 
arsenic, carbolic acid, sem, and soft-soap, 
but owing to the dangerous chai^ter of the 
two poisons, we strongly suggest that they should 
be left alone. The <Bp being mixed vrith water 
in accordance with the instractionB of the maker, 
and placed in a tub of sufficient size, the sheep 
may be lifted in one by one, the whole body, 
the head excepted, being kept under at least 


a minute, and this should be timed the fanner, 
watdi in hand. Mechanical dipping-vessds 
eve made which simplify and reduce the labour 
eff handfing, whidi u eonsiderable, but there 

|| Wo emt and safer plan than that of hand 

dfypbig aa auggested. The beginner will do 
ifiP boHi methoda, and ohooee for 

iaaeldom lawctKedmom tha^ 

it be Mlorme^ iwioe 

ide *0 paii # mw tendarhMr ^ Aeep- 

eoaify'ai^bimalbi edahe^^ 

Sefoaa the animal dieqiahljimar- 
whdb fioeh ihoiiid be wefi wad^ 
day hfing aaleoted a week to a 


loftni^t before the imnoval of the 
The ptooeas vemevea the ** suint ^*--a : 
MEoreted from the akin which loniia from one- 
darth to mote than one-thiid of thewei^tof the 
wool — and much of the fatty matter of the 
wool, which also adds largely to its weight, 
with the xesnlt that washed fleece weig^ less 
than the nnwaahed fleece, the former realising 
a higher price per lb. Owing, however, to the 
trouble involve, many flookn^ters have aban- 
doned washing, regarding the increased weight 
of the wool “in the grease,*’ as it is termed, 
as an ecjuivalent to the loss of price per lb. 

mel^^cal clipping-machines Ire employed ^ 
many large flockmasters. On large sheep-farms 
the she^erd and his assistant, sometimes 
with help, carry out the work, hut generally 
small gangs of men travel a district and diear 
the flocks for their owners at so much per score. 
The wool is usually sold to a dealer on the basis 
of market price. Sometimes, however, large 
farmers make a practice of buying the clippings 
of small flockmasters, and consigning them with 
their own to the great buyers of the North. 
The value of the wool not oiuy depends upon its 
condition — whether washed or unwashed — hut 
upon the breed and the smallness of the fibre, 
which varies very much in diameter. The best 
wool grows upon the hack and neck, the inferior 
upon the belly. The clippings of the short- 
w^oolled breeds contain the most fatty matter. 
[See Textiles, page 1120.] 

In judging sheep, form, size, and quality of 
wool are chiefly tetken into consideration. 
Where the colour of the face and legs forms a 
point, this also is considered. It is, however, 
a common practice amongst shepherds to clip 
sheep before exhibition in order to give them 
compactness, massiveness, and symmetry. The 
time has arrived, however, when important 
prizes should he withheld from exhimts so 
manipulated, and it will he well when com- 
mittees of great exhibitions provide for the 
removal of the fleece of the conmtitors for 
breed cups and champion prizes. Tnis plan has 
been adopted in France with great advantage. 

i^e* Sheep have 32 teeth, eight being 
incisors, none of which are in the upper jaw. 
The temTOrary incisors are well up at the end of 
four weeks, and the TOrmanent incisors at the 
end of three years. The flrst permanmt inoiBon 



to afloat ar6 ths at the end of a year : 

the second pair at a year and a half, ri|^t and 
left (d the first pair ; and the third pair at two 
and a quarter yem. Aoootding to the Smith, 
fidbd regulations, where the eentral permanent 
ineiiofB are out, the anhnals are eonaidered as 
eaeeeding 10 mondis, and nhera they are ^y 
i, as exceeding 151 



Class. 

Average 
Weight 
of ChM 
iu 1606. 

tlallyO«in 
from Birth 
Average of 
]WKM4i. 


Ib. 

OZ. 

Lincoln lambs 

2id 

11-67 

„ wethars 

334 

8-36 

Cotttwold lambs 

192 

10-59 

„ wethers . . 

307 

7-48 

Leicester lambs 

153 

10-53 

,, wethers . . 

272 

7-36 

Suffolk lambs 

184 

11-27 

„ wethers 

200 

7-25 

Hampshire Down lambs . . 

188 

9-92 

„ „ wethers . . 

284 

6-59 

Oxford Down lambs 

191 

10-46 

„ wethers 

293 

6-84 

Kentish, or Romney Marsh lamb.i 

158 

9-87 

„ „ .. wethers 

267 

6-87 

Devon Long-woolled lambs 

183 

10-75 

South Devon lambs . . 

228 

8-75 

Dorset, or any other pure Short- 
woolled breed lambs 

195 

9-01 

Ryeland wethers 

208 

5-22 

Shropshire lambs . . 

157 

9-19 

Cheviot lambs 

141 

9*37 

Southdown lambs . . 

146 

8-30 

,, wethers 

194 

4-94 

Mountain Breed lambs 

127 

8*76 

„ ,, wethers . . 

195 

4*91 


PIGS 


The entire male pig is 
or a hog. When 


and sLm nunlm id 11^4 W regard 
as exoeeding thxea jpam idd 
Wniidite of mo^ On the basis of 
the wei^ts cd dieap eshihited ammally at 
Smithfidd ^ow, laml» gam from 8 ox. to 11^ ox. 
per day from birth, and wetlMrs under two 
years nom 3| to 8 ox., in each case depending 
upon the breed and the S3r8tem of feeding 
adopted. Show sheep thus gain unusuiQ 
weights. The heaviest sheep are the linodns, 
€k>t^old 8 , Leioesters, Kent^ Sufiolks, Hamp- 
shires, and Oxfords, and these, as a rule, make 
the heaviest daily gains in weight. The 
butcher’s carcase of a sheep weig^ from 60 to 
60 per cent, of the weight of the live animal, 
depending on its condition, whether lean, half- 
fat, or £t, and whether the fleece has been 
removed or not. 

FAT SHEEP AT SMITHFIELD 


MnMptMLTwni 

sow, and if out for the removd of the ovary, 
which enables her to feed for weight nuKre 
npidly, she is a spqyed sow. The young 
hunily of a sow is known as a “littsr,” otf 
farrow,’* while parturition, or giving birth 
to her young, is recognised as farrorag, of 
ntliitog. 

l^vgo Urood* This variety, ^ 

edddi is the finsat in existoime, and one uhldi f 
MbM krndy exported to the improvemetti 
id sa^ toaSS jpa:^ of the world, is the iieeidt 

inid selectioii nt to hands cl Xng&h ^ 
to oi to e. Altoug^awItoj^Hisoeoaitoato 
tound with biaok spots or patches. The heiia, 
ahhoi^ long, is reafiy of medium length eon* 
iidefiag to sixe of to animal, to snout 
being sUghtty inclined upwards. There is 
great width between to eyes, to ears are 
large, carried fmrward, and slightly drooping. 
Ito neck is comparatively fine, and to 
collar, the meat of which is inferior, medium. 
The shoulders are strong and broad, the back 
straight, and of great length ; to riba are 
rather flat, and there is plenty of width 
of loin and thickness behind the shouldmr, 
giving to heart plenty of room. The tail is 
set hi^, and is fine and curly. The hams are 
large, and the 1 ^ of medium length. In many 
animals to hair is very fine and scanty, but 
it should be fairly abundant, silky, and strong. 
The Large Whites reach great weights and 
enormous size. The young pigs are large at 


known as a boaj*, a 
brawn, or a hog. 'When out, or castrat^ 
he is described as a hog, a shott, or a store. 
Th e young female is known — and the term 
varies with the district — as a gilt, yelt, or elt. 
Ato having produced young, she becomes a 


birth, and grow r^idly, but they do not fatten 
BO easily as the iSUddle Whites or Berkshires 
at this st^e. The meat is of first rate quality, 
and carries a larger proportion of lean to fat 
than the Middle or Small Whites. Good strains 
have fine constitutions and produce laige 
litters. Many white pigs arc described as of 
to large broM without any claim to this desig- 
nation, although they are sometimes quite 
pure. Breeders and feeders too frequently 
sell animals for breeding stock which are mere 
mongrels, or which are the wasters or culls 
selected from their litters. The hon^e of the 
Large White pig is Yorkshire and Lwoashire, 
but it is now br^ in all parts of the country. 

The Middle Whltee. This breed is to 

g reduce of a cross between to Large and to 
mall White, all three breeds having formerly 
been known as Yorkshires. Its size is about mia- 
way between the Small and the Large, and its 
purity is often determined by the form of its 
head, which is below medium in length, with 
a short tumed-up snout, a broad face, ears of 
medium length carried slightly forward, a 
heavy, fatty collar, and a b^y which is drop, 
Uuok, and compact, llie back is straight and 
broad, tore is plenty of depth through to heart, 
a wide loin and heavy hams, plaoro on rather 
short, straight legs. The Mi^e White fattens 
rapidly, but it produces meat wipoh carries 
too much fat in proportion to its lean. It is, 
however, excellent for orossiug, especially if 
a weU-l^ boar ia used on larro, len^y, lean 
aowB which are not well brro. The hair ia 
ptotiful, strong, Boi ailky, and to tail curly 
and carried rather high. The Mi dd l e Whit# 
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{»g is brad in all parts of tiie oountcy, bnt 
cannot be reoonunended witb sndi oonntaioe 
as tbe Laige White. 

The Small Whito* This variety, which hsa 
long been estabhshedt is» praotioalfy speaking, 
a fancy pig, ntose suitable te the amnecBieat 
of the amateur than lor vtditiiMa pimdses. 
It is too small elthst lor the prodnotmn of 
mofitshle poihses or nsehil aioBS of baoon. 
Its gsofih Is slow, al|h<ni|^ H pats on hit 
wiUi repl^ty, wjyie Its iaetit oet^sins Isr too 
;^inii6h lat in p tepertioii to The b^y is 
.iiri Tte Um1§ 

ia>siiteiA: 'iitiMfidHfe hflS '' ' meat 

' i lj # ■ WUMiia«i2l£^' 

CM 'Hwi . 

thetaiisei oald|^ andtimhalrabnndaitl, 
v br even ctti|y. The 

bieea cannot be leoomniended for piodtable 
pctrposes whether in its pore form or as a orom. 

The Largo Blaeh. This breed is pro- 
moted by the Laige Black Pig Society, which 
was established in 1868, and which has adopted 
a shield as a trade maik. The yariety, ahich Is 
largely bred in Devon md OomwaU, Essex and 
Suffolk, as well as in many other parts of England, 
is of gentle disposition, a good pasturer, a good 
feeder, and of undisputed merit as a utilitarian 
animal The foUowmg description of the points 
of the breed are taken from the **Book of the 
Pig.*** 

**Head, medium length, and wide between 
the ears ; ears, long, thin, and inclined well over 
the face ; jowl, medium size ; neck, fairly long 
and musoufar ; chest, wide and deep ; shoulders, 
oblique, with narrow plate ; back, lon^ and 
level (rising a little to centre of back not ol^ected 
to) ; sides, very deep ; ribs, well-sprung ; loin, 
broad ; quarters, long, wide, and not doping ; 
hams, large and well-filled to hooks ; tau, set 
hieh and not coarse ; legs, short and straight ; 
belly and flank, thick and well-filled ; Sun, 
fine and soft ; coat, moderate quantity of 
straight, silky hair. Objections: he^ narrow 
forehead or * dished nose * ; cars, thicli^ coarse, 
or pricked ; coat, coarse or curly, bristly mane. 
Disqualifioation: any other colour than black.** 

Not only are great weights reached by the 
Li^e Black, but as the table which appears in 
this lesson will show, the variety puts on great 
weight per day during its earlier years. The 
proportion of lean to fat is large, possibly as 
large as in any other variety of pig, while the 
inferior parts of the carcase are relatively light. 

The Smell Blech. The Small Black 
pig is now little bred, while it has been entir^ 
removed from the list* of exhibition pigs. It 
was formerly known as the Black Essex, Suffolk, 
and Dorset. Although onoe larger than the 
Small White, it is aunost idenUm with it in 
form, character, and quality; the lace, how- 
ever, was never so short nor so characteristic 
as ^at of the Small White breed. In other 
respects, to describe the one is to describe the 
other. It is not a farmer's pig. The hair is 
abundant and strong, although sUky. The 

**«Booket tlMPIg,**1er^SB>wLoQ^ (UpooUGau '*' 


meat is too fat, the growth stow, and the variety, 
gradually djdng out as a pure breed, 
has been to some extent employed in buildl^ 
up the Large Btook, which is so much superior 
lor eecmon&al purposes that the small variety 
Ss not again lik^ to take a pimninent place. 

The Bcftehlrca* This is ' still the 
chid of the Black breeds, although poie 
Berkshire pig has white points,— there is 
a widte blaae on the face, white led, and a 
wdmie tip to the tail Tbie variety is hexdy, 
d ffrat-olass meat; whi^ 
amir tean lor the pdbito taste and waty 
in ail parti d me eoantry. At the 
I the Baskdriie daises g» mote 
rtlUed thaathomdany otto 
» heed le d msdtem tog^ to 
dlihed, the neok d mnamm riae» the ' 
itaraidd, the ahoiddflri weB developed^, to 
hroao, the body dasn, ptovidhig gtol iidee 
m* flitehes d baix>n, to hams weff develop^ 
iuid the togs of medium length. The skin Is 
toss d a dead black than that d the oth^ Black 
breeds, many strains presenting a phim-coknired 
tinge. The hair is medium m quantity, but 
occasionally too coarse. No varie^ of pig is 
more sjnnmetrioal especially when fattened for 
the great winter ejchibitions. 

The Tamworth. This is one of the oldest 
breeds of British pig, and it has been much toss 
crossed for improvement by Neapolitan and other 
imported swine, which were used in the manu- 
facture of the Whites and Small Blacks. The 
Tamworth, which is chiefly kept in the counties 
of Stafford and Warwick, is of a bright sandy 
colour, although usually tocribed as red. The 
brilliancy of the tint changes with i^e, and 
becomes rusty or sandy grey, the skin being 
sometimes patched or spotted. The Tamworth 
is hardy, of great length, and provided with 
excellent sides. The head is long and the face 
comparatively narrow ; the ears are large, the 
neck fine, the back straight, the body deep, the 
shoulders and loins well devel^d, and the meat 
well furnished with lean, 'me poorest parts 
of the carcase, as the collar, are not so fully 
developed as in the breeds already named. 
Although the Tamworth is one of the very best 
varieties for economical purposes, it is much 
less generally kept, and yet it is a prolific, 
vigorous, and highly valuable pig. In form, it 
is not equal to the Whites or to Berkshire pigs, 
but it grows to large size, is easily fed for the 
butcher, and carries little waste. 

Bretolag. In the breeding of swine, it is 
essential to provide for sizd, rapid growth, with- 
out excess of fat, and good constitution. It is 
also important in the selecticm of parent stock 
to ensure stamina in the progeny and large, 
healthy litters. The sow snonld be of known 
healthy, fast-growing, and fast-feeding stock. 
She should be lam, for upon her the size of 
to young depend in gieater measure than 
on to aire. s^uld be provided with 

18 teats, and produce plenty of milk lor 
to nourishment of her little tomily. It is 
important that she should be gantto in dispod- 
tion. After faoowing, ill-tampeied or bwily 



brtd sowB fre<men.tfy resent the introsioii of the 
stodkman, and are oooasionaOy apt to wflfnlly 
destroy their young. Other sows become care- 
lessand indifferent to their littm, and frequently 
lie vpon and crush them^ for which reason it n 
important that in a littering sty a rail should 
be erected some e%ht or nine mdies from the 
on either side. The selected she should 
possess fine points rather than great shte, for hk 
mffnenoe in nnpartingquidity^ooloQr, symmetry, 
and type of head, ii niiioh gmater Ihim that of 

omitesKBt^thedam Jk heavy hoar 

h midssiMbl^ he shMi be ^ luff 

^ ahm dboidd be no ai io esi i fd splits^ 
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LABOS BLACK BOW 


fmag i^odc ilff tneed- 
m$ nuipoaes* these Is 
no bet&r fdan than 
that of making a 
s^Botion at one of the 
large exhibitions, uheie 
the best pigs are shown, 
ar^ thus ensuring not 
only purity, hut quality 
and sixe, where siae is 
needed. It may be 
necessary to pay a high 
price, but this is as 
nothhig compared with 
the losses which may 
fdlow the purchase of 
badly bred or inferior animals. This method is 
one of the few which really ensures the acquisi- 
tion of reliable breeding stock. The sow, if bom 
early in the year— as she should be-Hshould be 
served in oruOT to obtain her first litter of the 
year at an early date, and thus to ensure two 
litters annually. She is pregnant four months, 
or about 120 days at the outside, while she comes 
into season every three weeks. Thus, if she 
remains with her litter for eight weeks, slightly 
more or less, a period of a week only can inter- 
vene between weaning and the commencement 
of breeding for the second litter of the year if 
service has not obtained while she is with her 
young. It is important that the second , litter 
should be bom in such time that the young may 
be weaned and hardened off, as it wereT^fore 
the arrival of Christmas or severe weather. 
Thus, if the first litter of the year arrives in the 
middle of March, and the sow is mated with the 
boar aftain about the middle of May, the second 
litter should be ready for weaning by the middle 
of November. Pim bom in me spring and 
weaned as suggested, have the advantage of the 
summer for exercise and gracing in case they are 
intended for stock or to run on as stores, both 
being of great advanta^ for invigorating the 
constitution and maintaining a heidthy form of 
growth. On the other band, pigs entirely 
xesirioted to the sty from birth onwards, are 

S uite unfitted for stock purposes; in these 
ays of rapid fattening and maturing, they 
are better adapted to conversion into meat. 
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The castration of the young boars may follow 
soon after weaning, care being taken that they 
are strong and hemthy. Once this operation k 
witnessed, care and pluck will enable any capable 
man to do it himself. If allowed to reach a more 
mature age before the pig's cassation k per- 
formed, it becomes kaa simple and more severe, 
the hot irem being necessary, uhioh Is not the 
case when they are ^uite young. The gilts are 
smaetimes spayed— i.e., their ovaries are removed 
with the ob|eot oi expediting the totening 
process. Twa operation, which is severe, needs 
amdm nxpertnees, but in skilful handi few are 
lost. We do not, however, advise spaying, nor 
beikm it to he necessary, the advantage not 
hmg efutraleat to the risk involved. 

WmMng and lUmHUag. The object 
ittleedi^ thei^gktheprodaotioaof meat idlh 
eaffiolsnt to aalt the dianands of the trade 

lirith as modi rapidto 

and on as small a qoimT 
tity of food as possible. 
Hence the importance 
of selecting appropriate 
stock to the reproduo- 
^ tion of young animals 
which will mature 
early, and which will 
not put on an undue 
proportion of fat; and 
next the necessity to 
exercising due care in 
the arrangement of the 
rations. Young pigs, 
while with their dams, 
should learn to feed upon the middlings 
which she receives, but before weaning they 
should be occasionally supplied — if possible, 
in an adjoining compartment into which 
they can pass without the sow — with an 
occasional handful of wheat or barley. While 
suckling her young, the best food for the 
sow is middlings, sometimes termed ** shorts," 
“dan," or “randan.” This may be supple- 
mented with a few brewers' grains, some roots, 
and skimmed milk, all assisting in the production 
of milk for her young. After weaning, the young 
pigs may still be supplied with the middlings ana 
milk. Good barley meal with the former should 
be gradually introduced, until barley meal and 
milk are supplied alone. The best and most 
economical ration for rapid fattening is barley 
meal, skimmed milk, and a few boiled ^tatoes, 
but it is most important that the meal i^ould be 
of high quality. Far too often the meal consists 
of ground imported barley containing too large 
a proportion of husk and too small a proportion 
of flour. To this is sometimes added the grind- 
ings of the refuse or cleanings of other grains, 
which are removed in the mul. Many feeders, 
especially Americans, prefer maize meal to barley 
meal. Equally good weights are secured by the 
emplo 3 rment of maize, skmmed milk, and pota- 
toes, but maize affects the quality of the fat, 
which becomes yellowish and leM firm. Where 
young pigs are mtended to rapid fattening to 
the market, whether as porimrs or baooners, 
they should be supplied wm such food as they 
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and wilii oJorar, tooenie, or votoliei in iiuiuacr# 
or, if thejr tamed oat lor eiiecoiie<--4ui li 
advieoble fabioediiigitook--^^ tofdiiolitlimr 


especially m tiie aoom season, tliey ace liable to 
o<«imit damage both on the propertjf of thetr 
ownecs and that of his neighbours, nenoe the 
importance of fencing small paddocks ad{<^ing 
the sty oocnpied by pigs kept for breediiig or 
later feeding. Both breeding and store pigs 
may receive a few handfuls of beans, peas, 
wh^, or oats, dally. 

Bncon-cuHag. In Ireland the^bacon cured 
in, the liu*ge factories of Limerick, Waterford, 
and elsewhere is chiefly the production of pigs 
fed upon potatoes and millC oftentimes with 
but little ^in; while in Denmark — the greatest 
bacon-curing country in the world for its size — 
pin are largely produced by the aid of skimmed 
milk from Qie numerous butter factories, which 
are in the hands of the farmers. Thus butter 
and bacon production in these two countries go 
hand in hand. Maize, when supplied, may be 
given cooked in the form of meal, but it is 
questionable whether the cost of cooking is 
covered by the decreased cost of feeding. 
V^ere young pigs, after weaning, are fed wim 
great care and economy, they frequently put on 
lib. of live weight for every 4 lb. of maize or 
barley meal consumed. As they grow older 
week by week, the weight of grain required to 
iiroduco a pound of hve weight is increased, 
but in feeding pjorkers and young baooners the 
quantity of grain consumed should not exceed 
5 lb., or thereabouts, per 1 lb. of live weight 
increase. 

The selection of food, like the selection of 
breeding stock, is of great importance. Pig 
feeders, who supply important bacon-curing 
fums, are sometimes paid on the basis of the 
<^th or thickness of the fat upon the back. 
Where the fat is excessive, the fe^et receives a 
lower price than where it is moderate in quantity ; 
yyi, Imowing this fact, feeders send pigs to 
Smithfield and other shows with over 3 in.— > 
sometimes approximating to 4 in. — of fat, a depth 
which we have actually measured, on their back. 
Curers, like retailers of fresh pork, prefer what are 
termed sizeable pigs. Porkers, for example 
should not exceed nom 100 to 1201b. in thrir 
oaroase. Feeding must therefore be arran^ 
on the basis of uie buyers* demands, or prices 
win suffer. 

Care of Piga* 


Care of Pige. Pi^ reauire warm sties 
in cold weather, otherwise their increase in 
Wright is less rapid. Their sties should, if jMsri* 
blsb iMe the south, the floors may be made either 
of sparred wood, the interstioes just sufficient^ 
wide for the manure and liquid to pass beneath, 
or they may be of glazed, non-porous brick laid 
in oiinent, or of asnhalt or concrete. Each floor, 
udiere solid, shoula be made so that the liquid is 

sm 



the sly, vdiere a paMsge leeds throagh the 
bnildmg. It may be of iron, with partiiioiis 

where several pigs are led together, or of flre^y. 
A gate riiooldnaiig above it so that the attendant 
by bobang the gate back inside of ^ trouA ixfxy 
sufM^ tlie food without interruption by the pige, 
and den, after having done this, he may sw^ it 
towards the passage and bolt it on that si^ of 
the trou^. In every case it is weU to provide a 
woo^n bench in one comer of the s^ upcm 
which the pigs may lie perfectly dry and warm, 
straw being supplied m winter, or whenever 
necessary, meat straw being the best, while bar- 
ley straw should be rigidly excluded. For 
warmth in winter, straw, loose or in bundles, 
may be packed over the inside of the sty upon 
poles laid under the roof. If this is not sumoient, 
a sliding door mAV be fitted next to the court 
to keep out the cold air. 

Food for Store Plga. Pigsties should 
be BoUdly built, together with the walls, gates, 
and partitions, the roof being tiles for warmth 
in preference to slate or thatch. Pigs should 
alwavs be supplied with a few coals or cinders, 
which they consume, and which assists digestion. 
Sucking pigs are usually sold under three weeks 
old, Mter weaning, me sow may still be fed 
upon middlings, a smaller quantity being given, 
supplemented by roots, cabbage, small unsal- 
able potatoes, garden refuse, house waste, a 
few handfuls of grain or bea^, some brewers’ 
grains, or if she can be set at liberty, she may be 
rilowed to graze, failing which, in spring and 
summer, green fo^ may be supplied in the form 
of clover, vetches, hioeme, or sainfoin. In all 
oases sows and store pigs mav receive in addition 
to the above foods buttermilk or whey, but meat 
should never be supplied, although it is a common 
practice to feed it with liberality in the form of 
slaughterhouse offal. It is, too, a common prac- 
tice to turn the pigs of the farm on to the 
stubbles after harvesting, but its wisdom is 
questionable. What is sav^ in food is frequently 
l^t in weight, for by excessive foraging and 
undue exercise pigs fail to increase in weight. 
The plui may ^ adopted in the case of store 
pi^ or breedi^ sows if no danger of damage to 
n^hbours’ property is to be apprehended. Pigs 
are inveterate rooters, tearing up pastures and 
meadows unless th^ are rung, a pMrioe which, 
unnecessary in the sty-kept pig, is imperative 
where anixnals are turned loose. The simplest 
rings are oiroular, split, and pointed at one end. 
They are fixed to the snout dv the aid of pliers 
made for the purpose. Although the is 
reputed to be a dirty animal, clcaaliness is most 
essential in the sty, the court, the trou^ and 
the food. 


Points and Judflsig. Theohiefpointsof 
the pig are size, form and quality, allowing 
these are the colour, and in the Bwkshire, the 
marking of the head, ears, feet and tail, and 
the form of the face and snout. In judging pigs. 


ba«&Mtodie» idiudi 

is a 0 t sltogSfito aa seoiioiiuoal fsatnie. Form 
aKronas a mSpimom qaaatlty of meat on tiie 
worst parts of the oaroase and abnndaaoe on 
the best parts, snoh as the hams, sid^ and 
loins. Form embraces sufficient width of 
bo<^ where the heart and longs are situated, for 
their development and play. In judging black 
it is important to notice whether th^have 
artificially blacked to cover shite spots or 
weakness in the depth of the colour of the skin. 



1905 had made a of 1 lb. 10*8 os., s4ile the 
greatest gain made by a pair of pigs between 
nine and twelve months Old was fib. 5|os* 
Compared with these figures the gains made by 
the Small Whites shown at the same time were 
very small, 13*1 os. for the younger and 12| os. 
for the older pirn. At the same exhibition tiie 
hiffhest gain made by a single pure-bred pig was 
1 Ib. 10^ os., for a Large ^^ite just under 
twelve months, while the highest gain for a pair 
of pure-bred pigs was 1 lb. os., made by 



LORD MOBSTON’S PIGOXBY AT TOBTWOBTH COURT 
Height from floor to ridge, 14 It 0 in. Width (interior), 27 ft; including yardn, 49 ft 10 in. 


It is also essential 
to determine, in 
judging young pigs, 
whether their age 
is correctly de- 
scribed, or whether 
they are represented 
as younger than 
they really are. 

British pigs prac- 
tically suit all 
climates — except in 
the case of the Tam-| 

(vorth, which arej 
almost restricted' 

to one part of England — and are found Large Blacks under nine months old. The 

everywhere. This is, in a measure, owing to the following table, however, supplies details of the 

fact that pigs are almost essentially sty-f^ stock weights gained by pairs and single pigs of the 

largely depending upon purchased food, and, leamng breeds and cross-breeds respectively at 

therefore, but little influenced by soil, rainfall, the Smithfield exhibitions of the past three years, 
or temperature. The 
choice of variety chiefly 
depends upon the 
breeder's individual pre- 
ference and the custom 
of the district in which 
he lives, this custom 
being governed in its 
turn by the preferences 
of the butcher and the 
dealer. 

Weights. Young 
pigs may gain as much 
as 2 lb. in a day, but 
as age increases, during 
the fattening period 
the increase diminishes. 

The weight gained, too, 
depends lately upon 
the breed or cross- 
breed. Thus, the croM- 
bred pigs imder nine 
months old which 
showed the highest 
gain at Smithfield in 


AVERAGE WEIGHTS AND DAILY GAINS OF FAT PIGS AT SMITHFIELD 

Averasn Daily Oaln 

■nnijiijiTi AioTk A fill' Wolslit from Birth. 

BREED AND AOB Averase of 

in 1905. 1908-4-5. 

ib. Jb. oz. 

Small White — Two pigs under 9 months .. .. 206 0 12*83 

„ Two pigs over 9 and under 12 inontha 243 0 12*18 

Middle White — Two pigs under 9 montha .. .. 287 1 2*68 

„ Two pigs over 9 and under 12 months 372 1 1*90 

Large White — Two pigs under 9 months . . . 369 1 6*70 

„ Two pigs over 9 and under 12 months 428 1 4*64 

Large Black — Two pigs under 9 months . . 334 1 6*30 

„ Two pigs over 9 and under 12 months 407 1 6*1 1 

Berkshire — Two pigi under 9 months 313 1 3*60 

,, Two pigs over 9 and imder 12 months . . 413 1 2*86 

Tamworth — ^Two pigs under 9 months 290 1 2*21 

„ Two pigs over 9 and under 12 months . . 413 1 2*68 

Any distinct or cross-bred — 

Two pigs under 9 months 379 1 6*30 

Twp pigs over 9 and under 12 months . . 426 1 4*90 

Single Pig — ^White breed not above 12 months . . 439 1 4*29 

„ Black .. .. ^ 

„ Berkshire „ „ ,» 393 1 2*11 

„ Tamworth „ „ 423 1 2*74 

„ Any distinct or cross-bred not above 12 

month* 397 1 3*24 



GROUND PLAN 

A. Central passage, 149| ft long by 5 ft. wide. B. Sties. O, Outer yards 
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OUR KNOWLEDGE OF OURSELVES 

4 

Aftiimlatlon of Koowtodgo. The Polly of “Cramming.’' True 

Coatlmiad from AMO 

Edocatiofi. Awahenjngof S^«consdonanesa. OpthmamandPeeahmam 


Br Dr. C. W. SALEEBY 


The Stupidity of **Cromming.** The 

thoughtful roBider will immediately understand 
why it is that cramming is such a useless 
method of study. The whole essence of cram- 
ming; is to spend one*s time, not in associating 
the Items of one's knowledge, but in making them 
as numerous as possible mr unit of time. The 
consequence is lhat the Knowledge so obtained 
is retained only in proportion to the native 
retentiveness of the memory, which, in any case, 
is incapable of improvement, even by assiduous 
cramming for years. This cannot be too 
strongly insisted on — that though facts un- 
questionably come to be remembered by sheer 
repetition, there is no improvement of the 
memory in consequence ; so far as the discipline 
and development of the memory are concerned, 
no mechanical methods are of any value. This, 
of course, is not the same thing as saying that 
they are of no value in so far as they help us to 
retain the subject to which they are appli^ ; but 
it remains true that the only means of dis- 
ciplining, developing, and strengthening the 
memory is to be found in association. 

If this be true — and it is true — we are imme- 
diately supplied with a most important touchstone 
of educational systems. For instance, in learning 
how to conjugate a Greek verb, and, indeed, in 
all the learning of languages, which is arbitrary, 
the facts having no reasons ^at are given to the 
student, and there, therefore, being no associa- 
tions formed — the mental discipline is nil. 

Cramming la bad Discipline. Now, 
to be quite candid, it does not matter a straw 
what is said by the survivals from the old notions 
of education. They may assert until they are 
exhausted that their methods alone develop the 
mind, despite the unfortunate argument against 
them which their own minds display. In so far 
as this controversy is concerned, the psychology 
of memory is definite, precise, and demonstrative. 
The issue must not be confused. Those who 
recommend an imperfect knowledge of the 
apparently arbitrary grammar of the classics are 
entitled to say, if they please, that their practice 
involves a fine moral discipline ; that it is a good 
thing to the boy who wants to be at the practice 
nets or on the ice to have to sit down and 
memorise the pluperfect of a Greek verb — a 
tense, by the way, which is never, or hardly 
ever, med by Greek authors. As to the morm 
discipline we are not here concerned. It is not 
our business to af^raise the value of the moral 
discipline which consists in making a person do 
what he dislikes to do, on the simpfe ground that 
he does dislike to do it. 

But in this course we are entitled to oonsidmr 
the alleged mental discipline of the so-called 
class i cal ^tem—which was not practised and 
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would have been execrated as idiotic in classical 
times. The psychology of memory teaches us, 
first of all, mat there is no mental discipline 
whatever in cramming, and anyone will recog- 
nise at a glance that learning a declension is 
cramming. Furthermore, the old methods of 
learning by rote — that is to say, leuning 
without reason, or without the association of 
ideas — inflict a positive injury, besides failing to 
accomplish that development of the mental 
powers which — and not the accumulation of 
undigested knowledge — is the end of education. 
The power of associating becomes atrophied by 
disuse, and the student comes more and more 
to rely either upon vain repetitions or upon the 
artificial devices which are usually known as 
mnemonics. These have an unquestionable 
practical value, comparable to that of huge 
pockets in one's coat ; but they have no more 
value in enabling one to use one's mental 
possessions well than a large pocket has in 
enabling one to use one's material possessions. 
To poBsesB a very large number of items of 
information by such means is not to have 
a good memory in any sensible sense of the. 
word. 

The Beet Memory. To have a good 
memory, in the proper sense of the word, is to 
have a good min^ to have a capable and vigorous 
thinking apparatus. It follows unquestionably 
that, in choosing subjects for the earlier scholastic 
education — the so-called primary and secondary 
education — it is necessary either to choose those 
which have utility in memselves, or those a 
knowledge of which depends upon, and in 
its turn tends to produce-^accurate, ready, 
complicated, and yet controlled associations of 
ideas. The difference, in a word, is the difference 
between learning the first proposition of Euclid 
so that you are completely nonplussed when 
the letters are change^ or learning it so that 
you do not care what letters are used, and can 
write the whole thing out in algebraic form 
if necessary. 

If our arguments are sound, it follows that 
there is little to be said for the choice of subjects 
which are without utility of their own and with, 
out any value in developing the memory. It is 
perfectly obvious that one might be able to recite 
everything written by Homer— K)r the “other 
man of Uie same name*' — ^baokwmrds, vhile 
standing on one's head, without having the 
faintest comprehension of what was meant, and 
without even the intelligence of a parrot. That 
is memory of a sort. Ultimate^ It is identical, in 
eveiy essentiid particular, with the dent of your 
boot on the leg of your table. An impression 
was made on your table and it retains but on 
the vdiole it is worth rather lees than nothing. 




If tiie psychologist 
#ere asked to name the distinffaishing charao* 
teristic of man’s mind, he wooM answer that it 
is self-oonsoioiiiuiess— ^e recognition of himself. 
We may recall Tennyson’s lines: **The baby 
new to earth and sky «... hath never thought 
that this is 1.** Now we may be aU agreed mat 
the lower animaLs have never thought that 
this is I.” Even in their highest pi^chioal 
developments, whether in the ant or the beaver 
or the domesticated do^, animals can never be 
credited with self-oonscmusness. It is scarcely 
less than amazing to notice how confused are 
many people when first they come to consider 
this question. The muddle between conscious- 
ness and self-consciousness in popular psychology 
is like the muddle between will and free-wul. 
In the latter case, those who declare that the will 
is not free in the old-fashioned sense, are con- 
stantly asserted to be declaring that the will does 
not exist at alL Similarly, when self-conscious- 
ness, or the recognition of the self, is denied to the 
lower animals, people often think that we are 
denying their possession of consciousness. 

Difference between Man and the 
Animals. What, then, is the differentia be- 
tween consciousness and self-consciousness 7 It 
is surely expressed in the words of the poet who 
says that man is ** A being of a large oiscourse, 
looking before and after.’* The self-conscious 
being is one who has come to identify himself as 
an independent thinking being, who can recall the 
past, saying to himself, ’’ I was there,** and who 
may anticipate the future, saying : ’’ That will 
hai^pen to me.” There is no evidence whatever 
that this faculty of looking before and after is to be 
found in any of the lower animals. While we can- 
not too strongly insist in these days upon the con- 
tinuity of man with his inferiors in the animal 
scale, and while we know that comparative 
psychology is the key to many of the problems of 
human psychology, we must nevertheless frankly 
recognise and point out any distinguishing mark 
of man, wherever it is to be found. This is neces- 
sary, indeed, for our own credit. However highly 
animals may be trained — by means of the inter- 
vention of man’s mind — there remains an almost 
immeasurable gap between the highest intelli- 
gence displayed by any animal, even if it be a 
genius among chimpanzees, and the average 
mind of man. Our psychology will be apt to be 
laughed at if, in our analysis of various types of 
mind, we are unable to point to any processes, 
in the case of man, which serve to explain the 
gigantic gap that separates him from his nearest 
remtives. 

The Child’s Beginnings. Of course, it 
is necessary for us to trace self-consciousness 
to its beginnings as far as possible. If we 
seek to find its germ in the lower animals, we 
meet wi^ very little success. It is exceedingly 
difficult to mid anjrthing but the barat 
rudiments of this faculty in them. So we must 
turn to the developing human being ; and it 
is an exceedingly interesting inquiry to begin 
with the bal^, which has ” never thou^t that 
this is I,” and to trace the gradual development 
of the conception of self through its various 


stages. 1 1 is quite impoaaible here to go into mob 
a ^^c^t questkm at due len^. Merely 
we insist upon the peculiar Importance of the 
study, since it concerns itself with, and thece- 
fore serves in some degree to explain, the 
development of that conception or faculty 
idiioh is the only unique mark of mail, a^ 
which is the neoess^ condition of all those 
other powers and achievements which distinguish 
him. 

Two points we may note in order to appetise 
the reader to feed himself. The first is that the 
child begins by identifying its own body as an 
independent entity. Its recomition of the fact 
that its hand beloi^s to itself, in a sense that 
its toy does not, is comparatively early. It 
is much later that the child identifies its foot 
as its own property in this complete sense. 
Gradually, however, beginning with the hand, 
the whole body is identified as in a special 
sense a personal possession. And it is from 
this recognition that the recognition of the self 
springs later. 

Personality. The second point we may 
note is that the recognition of the self is long 
preceded by a recognition of the personal identity 
of the child, though the child docs not identi^ 
that person with himself. The consecmence is 
that he speaks of himself in the third p3r8on. 
Long before he has loamt the use of I, and can 
say “ I want this,*’ he says, ” Baby wants this.** 
He has now gone so far as to recognise himself 
as an independent entity, but ho has not yet 
come to identify the identity recognised with 
the self that recognises it. But after a time he 
ceases to act as his own spokesman, and in 
some dim, half-unconscious way he comes to 
accept for himself the doctrine of which 
Descartes made so much — Cogilo, ergo mm, I 
think, therefore I am. 

It would lead us too far afield to inquire into the 
various disorders and peculiarities which self- 
consciousness may display. It is obvious that we 
have begun to raise the whole conception of 
personality, and this would lead us, if we followed 
it, to the amazing changes of personality which 
result from the action of drugs and disease, and 
also to the whole question of multiple personality 
where, to the old-fashioned thinker, it would 
appear that several souls had united in one body 
— now one, now another — proclaiming itself as 
the sole occupant. 

If Memory were Abolished. Our 

business here, however, is more properly with 
the normal mind, and the point on which 
we must insist is this, that the miestion of 
memory can never be divorced from that of self- 
consciousness. It is not by accident that we have 
passed from the consideration of one to that of the 
other. One can know oneself as oneself only, in 
virtue of past experience. We are self-conscious 
creatures simpty and exactly because we are able 
to live in the past and the futuxeraa well as the 
present. But abolish all memory— -abolish not 

but a^ish aU^mwotory whatsc^ver — the firmly 
organised memory of your nervous tissues^ in 
virtue of which you tend to have certain habits, 
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•ad •& thoM memoiiet idiidh oonsiit m modi- 
fiottdonft <d your benrou# iismte in oonseqaaioeof 
psit expenence. What, then, will remain of 
^wia pscfonahty and your oonscioiunieM of mM 7 
Theae oonsiderations are the ke^ to the nnder- 
standing of the mind diseased in many of its 
instances* We come to see how, in many curious 
changes of character, temperament, ana person- 
aUtjr, there has been tampering with the j^ysioal 
basts of memory, and that thu is the key to the 
facts. 

Self-coancioumeM and Internal 

Senaationa. In considering the question of 
self-consciousness there is one practical matter 
which is of equal interest both to psychology and 
to medicine ; and this is the part whi^ the 
internal sensations play in self-consciousness. 
But we have insisted already in this course 
upon the importance of what may conveniently 
be called organic sensation. It is scarcely possible 
for us to conceive of ourselves at any moment 
except with some sort of conscious or unconscious 
appreciation of our state in terms of pleasure and 
pain. I say, for instance, '' I am feeling very fit 
this morning,” or ” I am out of sorts,” or ” I 
am depressed” and so on and so on. Ihe self is 
not only recognised as the self, but is recognised 
as having a pjirticular state of well-being or ill- 
being, and ultimately all our acts are devoted — 
and this includes oven our most unselfish acts — 
to the promotion of the well-being of the self. 
Now it is necessary here to insist that organic 
sensation plays a most extraordina^ part in 
determininff how far the self finds itsdf in a 
state of well-being or ill-being 

We must further insist, in the strongest possible 
language, that the port played by organic sensa- 
tion in thin respect is out of all proportion to its 
intrinsic importance. Now this is not generally 
recomised except by the studmt who has seen 
mind on its abnormal side. 

Optimism and Pessimism. Commonly, 
we assume that optimism and pessimism, the 
looking on the bright side of things or on their 
dark side, and, in general, the ju^ments of the 
optimistic philosophers like Leibnitz, or the later 
philosophers, Schopenhauer and Nietzsche, those 
appalling pessimists, are intellectual and rational 
conclusions of the unbiassed reasoning faculty. 
Now it may be a very materialistic comment, 
but it is nevertheless a mere platitude to those 
who are acquainted with the facts, that optimism 
and pessimism are very largely matters of diges- 
tion. That is the crudest way of putting it. In 
more general terms we may say that the whole 
vague and apparent^ negligible mass of sensa- 
tions which reach us from the interior of our 
bodies influence the consciousness of self so as 
to make the self appear happy when one is in 
good health. But m the course of a very large 
munber of disorders, ranging from the most 
trivial indigestion to the gravest and most perma- 
nent disease of the brain, these organic sensa- 
tions may be modified with the most astonishing 
consequences. In one series of oases ihe self is 
raised to. a state of preposterous exaltation. 


A dying paupor, his whole body riddled with 
disease, may oe perfect^ happy, and more than 
perfectly happy, imagining himself to be the 
Duke or Wemiigton or the Maker of all things, 
and writing cheques for millions where he has 
not a halibenny. Such may be the influence of 
disorderea organic sensation upon the se^ or, 
if you please, upon the seifs conception of itself. 

In another series of cases, where every possible 
ciroumstance makes for happiness, where the 
patient may have a joyful and reassuring creed, 
friends, ease, and honour, his self is in a state of 
permanent misery. Familiar to all is the instancy 
of poor Cowper. Organic sensation in such oases is 
disordered — whether in the terminals of the nerves 
in the organs or in the nerve -cells themselves 
in the brain, does not matter. The point is that 
in both classes of case the state of the self, biassed 
in one direction by what would appear to be an 
overwhelming number of external causes of the 
most potent kind, and biassed in the other direc- 
tion by a mere vague group of organic sensations 
which cannot even be identified in consciousness, 
is irresistibly determined hy these last, so that 
with every external cause for despondency and 
despair and even self -disgust, the self may be 
radiantly happy, while with every external cause 
for h^pinesB, the self may yet be plunged in the 
very Inferno of despair. 

The Mind is a ** Whole.** It is not 
possible to arrange psychology in such a simple 
fashion as one arranges chemistry, for instance, 
when considering one group of elements after 
another. For the mind, which is our object of 
study, is a whole. Nevertheless, we are proceeding 
on a definite plan. Proceeding from sensations 
and the immediate consequences of sensations 
in compelling the attention and in leading to 
action, we discussed the process by which the 
sensations of the past can be recalled in the 
present or, if not definitely recalled, can, at any 
rate, play their part. We went on to show that 
their principal part — and this applies to all 
memories, not merely those of simple sensations 
— is found in their providing the possibility of 
self-consciousness, and the making of a being who 
looks before and after. We then proceeded to 
show how the attitude of this being to existence 
is determined partly by his past experience, 
partly by his memories, but also, and in a most 
remarkable degree, by present sensations which 
do not form part of his experience in the ordinary 
sense, since they have nothing to do with the 
world around mm — animate or inanimate — but 
depend upon his own internal constitution. Then 
we saw how the influence of these internal 
sensations may be directed so as to cause a man 
to be at the one extreme an optimist, and at the 
other a pessimist. This leads us to the extreme^ 
imj^rtant matter of the psychological analysis of 
optimism and pessimism — a matter of great prac- 
tical importance, and greatly neglected 
we have considered it as f^y as space allows, 
we shall be prepared for a better understanding 
of one of me great subjects of psychology — 
namdy, pleasure and pain. 


ConHnued 
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By D. A. LOUIS 


MINING and quarryii^ are those industries 
which have for their object the extraction 
of useful minerals from the crust of the earth. 
It is particularly significant that by means of 
capital and labour they create wealth by render- 
ing useful and marketable materials which are 
unproductive and unremunerative as long as they 
remain undisturbed in the earth. They are of 
extreme antiquity, and are alluded to directly 
or indirectly in the Bible and other ancient 
records. In fact, their influence on civilisation 
has been remarkable, and there is very little 
doubt that the progress of the human race has 
always advanced hand in hand with the betU'r 
utilisation of the products of the mineral king- 
dom, or, in other words, with the fruits of mining 
and quarrying. This is true from the most 
ancient times to the present day. Archeologists 
even classify the past period of human existence 
as the Stone Age, tho Newer Stone Age, the 
Bronze Age, and so on, gauging the advance- ‘ 
ment of humanity by the better use it made of 
mineral products. 

Why are Mining and Quarrying 
Important ? The reason for their importance 
is not far to seek, for 
do not mining and 
quarrying provide the 
sinews of warfare in the 
form of coin, and the 
bone and muscle as well 
in the form of fortifica- 
tions and warships, guns 
and ammunition, all 
mainly of mineral origin, 
leaving, so to spefik, the 
nerves, brain, and flesh 
of warfare to the animal 
and vegetable kingdom? 
lighting is here placed 
first i^ause we are 
always fighting some- 
thing or somebody. 

Moreover, a good fighter 
can mine ana quarry or 
do anything else in peace. 

The position of these 
industries in peaceful 
occupations is, however, 
equally well attested, 
for they provide material 
for our buildings, for 
our means of communi* 
cation — ^roads, railroads, 
or ships — for our fuel, for 
and what not. 
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our machinery. 
In fact, one of the few thin^ 
we do not do with minerals is to devour them 
in bulk, although we consume them plenrifulfy 


in the form of mineral waters, medicines, and 
with and in our food. 

The object of mining and quarrying is, and 
always has been, to supply the world with its 
mineral requirements. In achieving that, they 
give, and have given, employment to vast 
numbers of people and to immense amounts of 
money, both, when expressed numerically, going 
mto many many miUions, and both always on 
the increase. In our own country, in 1904, there 
were 877,057 people employed in mines and 
97,577 in quarries, and minerals of the value 
of £97,477,639 were produced. The mere exist- 
ence of mineral wealth in a district is not 
sufficient ; it must be mined or quarried to be 
turned to account. Moreover, the demands 
for mineral products is so great that deposits 
are constantly being sought in all parts of tho 
world, and wherever and whenever possible, 
are worked as a result. 

What Mining and Quarrying Produca. 

The significance of mining and quarrying will 
perhaps even 1)0 better appreciated when some 
of the varied products are mentioned They 
include tho ores from which are obtained the 
well-known metals : gold, 
silver, copper, iron, 5aad, 
zinc, tin, quicksilver, and 
tho lesser-known metals, 
manganese, nickel, cobalt, 
aluminium, arsenic, anti- 
mony, bismuth, chro- 
mium, platinum, tung- 
sten, vanadium, uranium 
(radium), etc. They in- 
clude also precious 
stones, ornamental stones, 
buUding stones, mill- 
stones, grindstones, oil- 
stones, whetstones, slates, 
and such like; the fuels 
and allied minerals : coal, 
peat, ozokerite, petro- 
leum, natural gas, oil- 
shale, jet, graphite, 
bitumen, asphalt, amber, 
etc. ; clays of different 
kinds for pottery, for 
earthenware, for brick- 
making, etc. ; gravel, 
chalk, cement, gyps^* 
bauxite, felspar, flint, 
fluorspar, lulfers" earth, 
lime, marl,^ pumice, 
ganister, sand, etc ; attririve material, such as 
emery, quartz, garnet ; chemical substances, such 
as alum, bromine, iodine, baiytes, borax, 
potash, so^, potassiam salts, pyrites, saltpetie^ 







•trontinniy ralptiiir* monazite, oommon 
etc. ; vigments, mineral watere^ earbonie acid* 
phoipnatde, and ench aundriee aa aabeatoa, 
mfuaorial earth, mica, talc, and rare eartha. 


tlieir exiatenoe and waaHli entiiel^ to admiif 
enterpriaea ; the aame k trne <d Anitnlia, ot 
Kew Zealaiid, and Sooth and Weat Africa. 
Inlaet, had the few aqnare milea of territory in 


oaslul minerala we prodooe in our own the Trf^vaal been merely agrieoltnral country, 
ooontry include the , ana not gcdd bearing, 

following: alnm ahi^e, I there would have been 


araenical pyritea, bary* 
tea, baumte, chert and 
flint, clay and shale, coal, 
copper ore, copper pre- 
cipitate, fluorspar, gold 
ore, gravel and aand, 
gypaum, igneoua rocka, 
iron ore, iron pyrites, 
lead ore, limestone, 
manganese ore, mica, 
natural gas, ochre, 
umber, otl-shale, phos- 
phate of lime, salt, sand- 
stone, silver ore, sulphate 
of Btrontia, tin ore, 
uranium ore, wolfram 
and zinc ore. It will 1^ 
seen that civilisation 


2. woBKnros in miocxns lionitx at 
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Kpt no vast accumnlarion of 
peoples of different 
nations, no South African 
° War, and no Chinese 
labour question for the 
1906 electorate. Mining, 
too, is not restricted to 
any particular zone ; the 
torria zone, the two 
' temperate zones, and 
even the Arctic zone are 
invaded by the intr^d 
workers in these ind^- 
tries. In fact, many 
populous regions in the 
world would be sup- 
porting a very scanty 
population, or even none 


would indeed be quite imposHible without many at all, were it not for mining and quarry- 
of the products of mining and quarrying. ing operations. 

Information about these products has already The man who adonts mininff for a livelihood 


Information about these products has already 
been furnished and is accessible to the reader 


The man who adopts mining for a livelihood 
should have no aversion from adventure and 


in the courses on Building. Materials and 
Structures, Geology, Chemistry, etc,, so do not 
call for repetition here. 

Extent of the Mining Field. The entire 
world is the field of mining oparations ; in fact, to 
the workers in these Industries we owe the 
discovery of many new places, the development 
of many countries, the foundation of townships, 
and the establishment of whole communities. 
This was true in the days gone by, and is true 
now. Many towns in Western America owe 


travel, for it would be difficult indeed to find 
*a country where mining or quarrying operations 
of some sort are not in progress. In connection 
with these industries it may well be said that 
the world is their field. 

The Scene of Actiwity. The crust of 
the earth is the region of the miners’ and 
ouarrymen’s activity where they do their 
delving and digging ; but, again, the courses 
on Geography and G^logy have dealt so fully 
with this subject that here it is necoessary 
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only to make a passing reference to this part of 
our subject. In the course on Geography it 
has been demonstrated that the solid outside 
or crust of the earth, although only a very 
insignificant proportion of the whole mass of 
the earth, is very diversified in configuration, 
here rising into mountains, there sinlSng into 
immense basins and valleys, some fiU^ by 
the ocean, some by inland seas and lakes. 
The study of geology has shown that this 
crust is made up of different kinds of rocks, 
some of which consist of material that has 
cooled down from a molten state and are called 
ignt(m9 rocks, others consisting of material that 
has been deposited from water in layers, and are 
called sedimetUaryf gratified, or aqueous rocks, 
while others again, consisting of igneous or sedi- 
mentary rocks altered in the mass, are called 
mtkmofpkic rocks. These rocks, it has been 
shown, have been subjected to various powerful 
agencies throughout immense periods of time, and 
have not only been worn away, dislocated, 
shifted, and tumbled about, but have become 
jointed, cracked, fissured, crushed, crumpled, 
folded, and what not. These disturbing influ- 
ences have, in fact, given rise to the various 
irregularities of the crust of the earth, including 


Alluvial Depoaita. Alluvial deposits are 
those found filling up the bottoms of ancient or 
modem river valleys, and consist of the waste 
material which has been carried down by 
rivers and deposited wherever or whenever the 
current became sluggish. They consist of irre- 
gular layers of gravel, sand, clay, interspersed 
with organic detritus, pebbles, and even boulders. 
Sometimes only one of these materials prevails, 
sometimes two or more of them. The gravel pits 
in the Thames Valley, the tin deposits of ^e 
Red River in Cornwall, the gold placers of 
California, New Zealand, and Western Siberia 
are examples of such deposits, of which a vast 
number occur in different parts of the world. 

or Seama* A bed or seam is simply 
a special member of a group of stratified rocks ; 
it therefore partakes of the characters of stratified 
rooks [see Gbology], may be horizontal, in- 
clined, folded, or faulted. It may extend in 
length and breadth for thousands of yards, or 
may be confined to a restricted area. It may be 
unuormly a few inches or many feet thick, or 
it may vary considerably in thic^ess, dwindling 
away gradually in one part, while increasing 
in size in another. A bed may even be split into 
two or more seams by the interstratifioation of 


the mountains, valleys, ravines, plains, and 
faults. Many examples of this will Im en- 
countered in subsequent figures, but 8 furnishes 
a very good example of folding, with the anti- 
cline at A B C, and the synclinal basin at D. 
The men at £ and F furnish a scale for the size 
of the banks, while the surface at 
G H shows how denuding agencies 
have worn down these l^ds to an 
almost dead level at the surface, W'"\ * ^ 

Location of Mineral 
Depoaita. Where are useful 
minerals found in the crust of 
the earth may well be the next > 

question. They are in some cases 
found constituting the entire 
mass of stratified, igneous, and 
metamorphic rocks, but they form 
in other instances mere deposits in such rocks. 
They are found throu^out the whole series of 
geological ages from the Archssan to the most 
reeent, although certain valuable mineral deposits 
do affect certain areas and certain associations. 
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some parting or worthless rock. Seams are also 
occasionally interrupted and altered by the 
intrusion of igneous rocks ; the whin -sill in 
Northumberland is an example of this kind of 
disturbance. At other times gaps occur in 
seams, representing the bed of an ancient river ; 

these are known as uash-outs or 
^ dumb-fauUa. But, in spite of 

these irregularities, a bed is much 
more uniform in thickness and 
>V - composition than a vein. As in 
i other stratified rocks, 

jt MSkB direction of its length is 
Btriktt and the direction 
breadth or inclination the 
dip. The bed immediately above 
known as the roof, and the 
' one below it as the /loor. In 

the photomph of a stratified deposit [21 the 
strike of the beds is across the figure, and the 
dip is away from the spectator, and in 
referenee to the seam of light material B, A is 
the roof, and C is the floor. In 8 it will be 


Finally, th^ may be found in the mountain, in 
thevaUey, in the plain, and even below water. 
And the deposits are called acoordii^to their 
character and position-— offictaaf deposits, beds or 
seamSf veins or masses. 


seen that the same beds may dip in opposite 
directions as at the positions A and C. One of 
the most useful characters of seams and beds 
from a mining and quarrying point of view is 
the system of joints in three different planes so 
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oommon In thmllflad fodn. Hie great ooal- 
flekb of America tliai atretoti lor thooaaiidi of 
■qaare feet nearly horisootany. Hie reetricted 
coalfield of the Forest of Dean* the faulted coal- 
fields of fielgiam* and the nearly Tertleal coal 
seams of the St. Etienne district in Fraime* are 
all, as wen as aU other coalfiddi, example of 
bed or seam deposits. So, too, are all lime- 
stone, sandstone, chalk, date, and such deposits ; 
as well as the smaller hands of iron ore, of brick 
earth, and of some other materials indoded in 
the list of useful mineral depcMiits, 
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Volaa, or Lodoo, Veins, or lodes, are 
deposits that take a tabular or sheetlike form, 
and extend with more or less vertioality into 
the ground, the material In them being^fferent 
to that of the surrounding rook [Ib]. ^ey may 
extend into the mund to a great depth or be 
quite shallow ; they may stretch across country 
for miles, either availing themselves, or not, of 
any natural divisions of the rocks in which they 
ooour. They may occur in any kind of ground, 
but are more freauently encountered in the 
older stratified rooks, in metamorphio and in 
igneous districts, tlian in the newer stratified 
formations. They may vary in width or thickness 
from a few inches to many feet even in the 
same deposit. The contents mostly form a more 
or less confused mass, although there is always 
a certain amount of regularity of distribution ; but 
frequently they form two or three or even several 
more or less continuous sheets of distinct 
minerals, such, for instance, as quarto, fluorspar, 
oaldte, blende, galena, pyrites, and suchlike, 
which run parallel with the length and breadth 
of the vein, and consequently give such veins in 
cross section a banded structure or appearance. 
In a district where veins occur there are generally 
several veins nuuiii^ more or less parallel, and 
others, again, running in a different direction ; 
the latter are known simply as /auks or ctom 
rotirses if they are not mineralised — t^t is. 
if they contain only worthless minerals. If. 
however, they are mineralised, they are called 
roufOer vtins, 

Dllforwnt Forma of Voloo. However, 
it must slways be remembered that all veins are 
fissures or cracks that have become filled up. 
Veins that penetrate deeply into the ground and 
lake a strong course across country are called 
AsiotsvMfM. When, on the contrary, the vein goes 
mdy a little sray into the grotma and does not 
extm far or strong^ across oonntiy, it is known 
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as a ga^ vein / when the rocks on eadi side of 
the veins are diffefent, the vein is known as a 
eonkui vein, and when vein is not mineraliBed 
it is known as a barren vein. The rook throng 
which the vein runs is known as the camdrg, or 
freqnmtly as the oovfiO^ focA The direction that 
the vein takes across oonntiy is known as the 
Mrihe, and the direction that it takes Into the 
ground the dip when compared with the hori- 
zontal, bat the hadi or underlie when the inclina- 
tion is compared with the vertical. Both the 
strike and dip may vary in directum within a few 
feet, so that although in the long run th^ have a 
genera] direction, Uie coarse is often irregularly 
serpentine in case of the strike, and somewhat 
choppily wavy in the ease of the dip. The con- 
taining sides are known os the tvalU, the upper 
one as the hanging wall [1a], the under one as 
the fooi waU [Ic], and owing to vagaries of dip 
occasionally the foot wall may for some distance 
be really a hanging wall, or the reverse may be 
the case, but to avoid confusion the original 
namm diould bo adhered to. The thickness of 
a vein is measured on a line ttaken at right 
angles to the walls across the vein. 

Vein Formation. Veins are not filled 
solely with useful minerals or ore. for more 
fr^uontly than otherwise the accompanying 
minerals known as vein-rock, vein-stuff, matrix 
and gangue arc worthless, and constitute the pre- 
ponderating part of the filling. Frequently, too, 
a layer of clay, kno^Ti as savage or gouge, lines 
the inside of the walls of veins, while another 
intruder in veins occasionally cncountend, and 
luioaTi 08 a horse, consista of a piece of the country 
that has fallen in during the period of filling, and 
has become included in the contents ; this may 
be quite small and inconsiderable, or veiy large, 
and measure many feet high, many feet thick, 
and many feet long. It is noteworay that the 
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7 . DIAGRAM or RKVRRSKD FAULT 

mineralisation or c<mient of useful mineral in a 
vein is far from raular. In places it may be 
rich, even veiy rich, and elsewhere it may be 
poor, or even Dairen ; and what is worse, may 
thin down and die out, or pinch out, as it is 
termed. Fortunately, however, the rich parts 
often prevail for some distance, both on strike 
ai^ dip; and according to fancy of the 
miner, and the configniwtion and riclmess and 
extent of the rich area, it is called a bonanza, a 
ifioof, a pocket, a bunch, a pipe, a dumn^, a 
course of ore, and even other fancifnl names. 




Another featoie associated with veins is the 
oooarrenoe of smaller veins, which appear some> 
thnes to nin into, and sometiinee to branch from, 
the main veins and are known as leaders, 
branches^ jeedtrs^ droppers^ sitings. In some 
cases, aga^ vsefol mineral is contained in a 
network of small veins which intersect the 
coontiy or the vein-rock at all angles, forming 
what are Imown as stoekworks^ which a^ut form 
the border line between masses and veins. 

To obtain a good idea of a vein, two sheets of 
slightly cnimpM paper should be held steeply 
inclined and parallel to one another, so as to 
leave a space TOtween them ; then imagine this 
space fi\kd with vein-rock, etc., and the sptvce 
b^ond the pieces of paper to bo the country. 
The upper sheet of paper would represent the 
hanging wall, the lower one the foot wall, the 
inclination the dip or hade, and so on. The 
crumplings would starve to demimstrate the kK*al 
variations in thickness, dip, and strike. 


occasionally exerts a maihed influence on the 
char^ter of the contents of a ivin or mass, 
and in some caacs a change in conntnr is aooom- 
faniedby a change in the structure of a vein. In 
Alston Moor district In t^imberland. for 
insuwee, the veins of lead ore pass through beds 
of limestone, sandstone, ana shale, and are 
usually more productive in the limestone than 
in the sandstone or shale. In Derbyshiiv, the 
lead deposits are productive in the limestone, 
but rarely \neld ore in the inter- beddtnl igneous 
rm'k, locally known as Unsdslone. In Cornwall, 
the veins in the clay-slate, or killas, Umr chiefly 
copper, while the same veins in granite below 
cany tin. At Worlherton mine, in Shro|Jshire. 
the deposits of barytes can Vhj worked whert^ tlie 
adjacent rock is volcanic ash, but arc valueU'ss 
in the shale country of the district. The kind> 
ness or otherwise of the country, moreover, is a 
very important facdor in the working. 

Fnulta in Seams, Of all the troubles that 


Masses, Masses of useful mincrais may con- useful mineral deposits suffer, faults nrv the most 
dst cf great 3 Bs 1 A common and 

horaes of meta- " "-"'JT '1 aggravat- 

morphosed or * I Faults 

igneous rock, I I useful 

such as many <»f I ^ I deposits in 

the deposits of ^ I same 

bMalt, granite, i.- -* May aa they 

syenite, etc., »o affwt other do- 

extensively ffoalt with 

quarried for iii the (Geological 


building pur- ! 

poses and road i ^ ♦ni:rr.:rr;i=: 

making, and $. rAULTKD seam in 

masses of 

marble ; or they may consist of small or large 
accumulations of useful mineral filling joints and 
cavities in rock, such as tht‘ iron ore depot its of 
(Xunl^rland. Or, again, thev may consist of 
stratified or onstratified rocks, simply mixed 
with or impregnated with useful mineral. The 
copper bearing slates of Mansfeld, in Germany, 
and the lead ore deposits of Mechemich, in Prus- 
sian Rheinland, are examples of such masses in 
strained rocks ; .while the tin capels in C>om- 
wrall are examples of them in unstratified rock. 
The famous saddle reefs of Bendigo, Victoria, 
may be regarded as forming the border line 
between masses and bedded deposits. These 
are illustrated in 6. They occupy fissures that, 
owing to the bedding of the strata, have 
assumed a shape that in cross-section has the 
appearance of a saddle. The enclosed rocks 
B and C are contorted slates and sandstones 
of Lower Sdurian age. The reefs are shown at 
A and D. In fact, in the distribution of the 
nsefnl material, and in general character, masses 
are, like beds and seams, more regular than 
veins, but their magnitude is uncertain. 

Outcrop, The outcrop is that part of any 
deposit which reaches the surface, whether it be 
on a hiO, in a vallev, or cliff face. Hie outciop 
shown [4] is a striking feature in the otherwise 
ffat c ount r y , and forms the crown*ng ridge of a 
range of h:l]s about three miles long. 

Uop^tn VnxT with Chametor of tho 
Country, The character of the country 


course, and 
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A BOT1EMIAN COALMINE consider 

them solely fn>m 
a mining point of view. Only the simplest 
cases, which also are thiNie most frequently 
encountered, can l)e considen^ here ; dtp faults 
and trttugh faults, cU’., an^ of rarer occurrence. 
A bed or scam is said to tx) thrown when 
displaced by a fault, while a vein is heavedt 
the displacement lietng more or less vortical 
in the former, and lateral in tho lattor 
casi\ When a fault is encountered in working 
a seam, it is nrognised 1^ the sudden 
termination at a wall of other rock ; tho point 
of contact first obserA'cd should be car^lly 
noted, and if the interruption l>e first detected 
in the roof, and slant away towards the floor, 
the throw is most likely a dmon^throw, and the 
continuation of the seam on tho other side of the 
fault would be found by cutting through the fault 
and conducting exploratory operations down- 
wards, The contrary condition of things would 
indicate an up-throw; then the exploratoiy 
operations would he directed upwards. Boring 
comes in useful for this purpose. If the seam is 
not found within a reasonable distance, a 
reversed fault may be the cause of the trouble. 
Mid the exploratoiy operatkms would be con- 
ducted to test this point. 

In the diagrams o and 7 the jproperties of faults 
aieset forth ; AB is the fault m each case. In 6 
the sn^ CAB is the hade of the fault, FH is the 
throw or vertical du^dacetneni, IK is the width 
of Uie fault or horiEontal dsspUoemeni or shift ; 
in this area a shaft sunk would meet with no 
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co*l : it b laowB M iba 10MI. ApfiffOiHidl 
from the loft tliU fault would be a down-Unow ; 
Approached from the rlfjit It would be an op* 
th^w. DE It the rflp or the dtaplaoeiiieot on 
themcltne. In the rererted, overtJiniit or oeer- 
Wp fault |T] the a^ CDE or IBD it the hade 
of the faalt AB, FO or DC the Tertical dieplace- 
ment, D£ the overthiuat; HI ta ^e horifontal 
diaplaoement, and a «h.\ft aunk within thia area 
would encounter the team twice : it it hence 
known aa the rtpetU, 

In 8 it ahown an actual occurrence encoun- 
tered in a coaUnine in Bohemia. The fault waa 
fUn ohamred in working the acam on the right, 
where the end of a level ia ahown. Borcholea 


Noa. I. 2, and 3 
were aucceaaively 
put down* an<l 
the hade of one 
of the faulta, A 
(for there are 
two of them - 
atep faulta, m 
fact) aa well aa 
the ftmiitnn of 
the o^mtinuatioa 
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of thr aeam. determined. 
Then the tneiined dtivMfgt* indirafed waa made* 
ataiiirig fioni the level #>n the right, borehoJea 
lieing put nut at infervala. aa ahow'n* to 
Inveatigale malfera fiirUier. Tbeae torcholea 
diaekaic^ the laMitum of the intermediate portion 
of the aeam* and. by meana t>f the laat upward 
iKWehole from the inelmed dnvage. the exiatem^e 
of the aeeond fault* B. From kdt to right the 
faultii ara up<throwa; from light to left down- 
throwa. The throw of the tirwt ia )A ft., of the 
aeecmd over 10(1 ft. ; the slip 00 ft, and 140 ft. 
reapectively, and the aliifi a few feet and 50 ft. 
The inehne aa ahown ia 285 ft. long. 

Fuultn In Vwlnn, In the caae of a vein 
the angle that the vein makea with the fault or 
rroaa^^urae ahould aiwa)^^ be carefullr obeerved 
and in moat caaea the continuation of the vein 
will be found on the aide of the greater angle. 

(n 8 the anglea the aeam mi&ei with the 
fault at L aiA K are greater than thoae at 
1) and G, Varunia inveatigatorv have atudied 
the queatum of faulU, and one of theae, 
Xtmmcrman. baa laid down the following rule 
for finding the vein on the other aide of a fault. 

The line of atrike of the fault la aet dowm upon 
paper* and the horiaontai projection of the line 
of intefvection la aaeeriatned hy eonaimetkm. 
and from the pmiit where the uuilt t» met the 
lode a tine at right anglea to the fault ia cbww'n 
towarda tt« oppoaite w^. Then, after cuUuig 
thmugh the faulU the eontinuation of the lode ia 
to he fought on that akie of the line of inter- 
aeetion Umt ihia pemndieular falla. 

Fulttiuubout Fuuitu, The heave of a 
vein ia called right-hand or left-hand, according 
to the poaition of the heaved portkio of the 
vein. It will be obaerved that the term up- 


Uimw, down-tiifow, right-hind heivu» klbkMn; 
hiuvn* are aimp^ retativn terma, for a rig^t- 
haad heave approached from the other 
beoomee a left-hand heave, and a down-thiow 
in the eame wb^ becomee an up-throw. Piecee 
of cardboard fitted together at difimrent angles 


end inchnations may advantageously be usm tc 
study the ef^ts of uralte on veins. Havingnow 
learataomethmg about thecharacterand peculiari- 
ties of valuable mineral deposits, the methods 
used to discover them may next be considered. 

Pronp€ictor*n Equipment. The equip- 
ment for purposes of discovery is a matter for 
serious constderation, os it is extremely import- 
ant not to be over-burdened with imp^menta. 
The outfit* however, should include a pick, a 
small chisel or gad, a hammer [10]—the pi k 
and hammer can be combined in one imple- 
ment — a spade, a shallow circular iron dish 
with sloping sides called a pan [9], a pocket lens, 
a pocket-knife, a magnet* a clinometer, a com- 
pass — or better still, a clinometer and vertical 
angle scale combined with a prismatic compass 
-- a tape or steel hand measure, and a foot-rule; 
while small bags for holding specimens* and 
porkMA, or a Urger hag in which to carry them, 
are indispensable. If is well to have a blow- 
pipe /tot with reagents, and a set of minerals 
for testing hardness, accessible in the camp if 
not in the field ; and in manv instances a halanre 
and weights are useful Of course pencils, pens, 
and notebooks are easential ; if the latter are of 
squared paper they are particularly useful for 
sketching to scale. 

Ua« of tho Applioacoo. The 
pick senses for breaking ground, the 
niunmer for smashing and crushiiqf 
lumps, the chisel or gad for working 
out fossils or minerals, the spade for 
handling the broken material, the 
pan for washing crushed material, 
sand, or loose dirt* etc. For the last - 
mentioned purpose the dirt is put 
into the pan and mingled with water* 
a swinging and circular motion it given 
to the pan so as to cause the whole 
sloppy magma to swirl round, and by. 
repeatedly washing away the lighter 
matter on the edge, only the heavier 
matter containing the valuable 
material rematas* and can be esti- 
mated and examined with the pocket 
lens and magnet, and if reagenU and 
blowpipes are available may be further tested. 
The pocket lens and harchiess set serve for 
examining himns of rock lor usefni minerals, and 
iaolaled minen^ themselves. The compass and 
other inatnunenta serve for finding the way and 
obeirving the direction of strikes, dips, etc., 
srhile hade or dip can be meaauied by the 
chnometer. A very consideimble aaoimt of 
inlormatioa can be obtained by the adroit use 
of these few simple apphanoee. 

Cp f u m e d 
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By HERBERT J. ALLPORT, M.A, 


SIMPLE EQUATIONS 

4i. An equation states that two algebraical 
expressions are equal. The two expressions are 
called sides of the equation. 

If, however, the two expressions are equal for 
all values of the letters involved, the equation 
is generally called an identitif. Tlie name 
equation is applied to the cases in which the 
expressions are only equal for some particular 
values of the letters involved. 

For example, 

(jc + o) (x + 6) ~ (o + ft) j- 
is an identity, since these two expressions are 
always equal whatever the values of ar, a, and ft 
may be. 

is an equation, since the two expressions ^ t T 
and 9 are only c^ual in the jiarticiiiar cam* 
where ar ~ 2. 

44. In the Utter example, x is aille<l the un- 
ktwun quantity. Tlie proi^ess of finding the 
\'alue, or values, of the unknc»wii quantity for 
which tlie equation is true is called mdriruj the 
equation. These values ore called the t oots of 
the equation, and are said to satisfij the 
equation. 

It is usual to express unknown quantities, 
whose values have to be found, by letters from 
the end of the alfihabet, x, i/, 2 . Quantities 
whose values are supposed to be known are 
represented by letters from the beqinning of the 
al]:diabet, a, ft, r. 

46. If equations contain only the first power 
of the unknown quantities they are called simfdr 
equations, or equations 0 / the first deqree. 

We shall first consider equations which con- 
tain only one unknown quantity. 

Suppose we have to solve tlie equatirm 

4r-3=2r+7 (1) 

Since these two expressions, 4x ~ 3 and 4 7, 
are equal, the results obtained by sulitraciing 
2r from each of them will lie equal. 

Therefore 

4x~3-2r= 2ir4^7~2r ; 

or. 

7. 

Agfi^, if we now add 3 to each aide of the 
equation, the two sides will still he equaL 
Hence, 

4r-3^2r+ 3«7-f 3; 

4jr-2r==7 4^3 (2) 

CcNiipaiu the result (2) with the origuial 
equatioii (1). Each oontains the same toms, 
but in (2) t^ terms whieh eontotn « ire on one 
side of tM eqttitMm, and the muneties] lenaa 


are on the other. Also, we set* that the term 
2r in (1) is on the right, and is 4 * , while in (2) 
it is on the left and is - . Similarly, - 3 on the 
left of (1) becomes 4 * 3 on the right of (2). 
That is, may move a term fhmi om» side of an 
equatioti to the other ^ proridr^ iiv change its sufn. 
A term which is iiiovimI from tme side to tin- 
other is said to be tiansftoseii. 

If we n«>w cc»llecf the terms on rarh side of 
(2) we got 

2r - 10 ; 

and it is clear that if we diinde equal quantities 
by the same quantity, the quotients will lie 
equal. Hence, we now divide Isith sides of the 
equation by 2, and obtain the n^stilt r : 5. 

46. The essentia/ fiart of the pn»eess, then, is 
t4i put nil toriiiN which conUiii the unknown 
ffuantity on to one sidif of the equation, and all 
other tonns on b* the other side, temeiiilMiring 
that when we traiis{N»N4* a term we in list ehaiige 
iU sign. V\'e (hen collet^t the t^trius on each 
side of the equation, and, Hiially, dividi^ Isith 
sides by the eoefticient of tlie unknown 
quantity. 

Very often, however, the equation ivquires 
some simplification In^fore we are able to tmns 
|K>se the terms, as will Int seen from the follow- 
iiig examples ; 

Example 1. Solve 4 (r - 3) - r x 2 (r ~ 1). 
Here we must first remove the brackets. 

Tims, 

4r-12~r ^ 2r-2. 

TransiMwing, 

4r-x-2r r.-:~2 4 12. 

(%>llecting (eniiH, 

r 10 

Tlie student can always rrrtfw his results i.«., 
test whether the value found d<sw« satisfy the 
e«|uati<m -by sulistituting the value in Isith 
sides of the e(| nation. 

Thus, in Example 1, if we put x - 10 in the 
left side of the cs|uatton, we obtain 

4 (U)^3).> 10, which ecpials IH. 

Again, putting x ~ 10 in the right, side of the 
e(|uation we get 2t|»2, or 18. Since the two 
results agree, we know tliat the solution is 
correct. 

Example 2. Solve 

x4^1^2x- 3 . 3x-l 

; 

It is evident that if the sides of the equation 
are ecjual, the producta obtained by multiplyirm 
both sides by the same quantity iml be equaf 
We multiply all through by 12, the L.C.M. of 
the denominators 2, 3, 4, and thus get rid of 
tim ftactkms. 
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SIMULTANEOUS SIMPLE . 

EQUATIONS 

f7. So £Mr» our equatione haye only oontaiaed 
one imknown quantity. H an equate oon- 
iaina iwo nnkninm qnaiititiea, we oan find as 
many pain of yalnee of the unknown qnantitaea 
as we please whkii will satid^ the equation. 

For» oomader the eqnatioii 

Fran this we see that Sr s 9# 4- 2» and there* 
lore ns i (3y+ 3). Hmioe, if we ghw y any 
yalne we ple as e , we obtain a oomsponding 
ealiie for x. 

Similarly, if we have a seooiid equatami» ooa* 
taining the same unknown quantities x and y, 
siieh as 


IHridiug by *A 

ar«= 3 Ann. 

With a littli* imctice, the fractions are 
ctcarud and the braokifiii removed in the same 
priiceiM. Tlie chief jKiint to reinetulmr is that 
if a fraoitott Imn the sign - Imtore it, the signs 
of the nuiiiemtor must lie changed when we 
clear the fraciioiis. For instance, in the above 

5 - I iKHwttfo Ot) - 9r 4 3, not tiO - 9 * - 3 . 

KxsiujiIq 8. Solve 

«(r 4 6)4 h (r-o).a*-^ 6 ». 
Hmtioving bracketN, 

or 4 a 6 4 6 r ~ a 6 - «* — 6 *. 

Collecting terms, 

(o 4 6) X - If* - 6*, 

ISvide l»y (a 4 6 ), the ciM^tbcieiii of x ; then 
r fl « 6 das. 

Ksaiiiplc 4. Kfilvc 

(r 4 l)(x f :t) f (X I 2) ( 1-4 4) 2(x I 3 )*. 

Himtoviitg bracketa. Art. 81. 

a* I 4x I 3 4 r* 4 fir I « 2x* f 12x t- IH. 

Transposing, 

r* t 4x4 r* I nx-2x*- 12x - l«..3-g. 
Collecting titriiiN, 

- lir 7. 

Dividing by ^ 2, 

» - 31 das. 
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EXAMPLES r 

Holve the following ecfustions : 

J. 5(2x~J>-.3(x4 4) - 
8 . 3 (i •> x) 8 (3 4 fix) 4 T -- U. 

8 . ~ / 

3 3 

fi. |(jr-»)-Kjr4 4).- J(&x-^2). 
fi. 3(r4lF4 4(x^3P ^,7(jr-l)*. 

. - Sjii , : Jl, 

T. 6 *-{«-*(at-S)-.} .. 3 ( 1 - 8 ,), 

8. (>-f 4)>> (a-6)>. 

*• V +-/“«(•+ >)■ 

(«f‘4)(* + !i!'^ *)•“»<'+•) 


we know that x = 10-3y, and we are again able 
to find as many pairs of values of x and y as 
wi^leam which will satisfy the equation. 

But, if both equations are to be satisfied by 
the Mme values 0/ x and y, then the two ex- 
pressions I (3y 4 2) and 10- 3y must evidently 
be equal. 

Thus 

i(3y4 2)-10-3y, 

and, if we solve this equation by the methods 
of Art. 46, we find that y = 2. Therefore, 
since we know that * = 10 - So, we have 
x:^ 10-6^ 4. 

Hence we see that if the equations 
2x - 3i/ ^ 2 
X 4 3y ~ 10 

are to be satiatied by the sa%tie values of x and y, 
the only solution |>osHible is x - 4, y - 2. 

46. Two or more equations which are to be 
satiHfiwl by tJie same values of the unknown 
ijuantities are called simultaneous equations. 

The d^jree of an equatiot^ containing two un- 
known^ x^ and y, is the degree of fiiat term 
which IS of the highest dimensions in x and y. 
[Art. 88.1 
Thus, 

2x - ily ~ 2, is of the first degree. 

3xy 4 4- lOr, is of the second degree. 
Similarly, if there are three unknowns, x y 
and z, the term of highest dimensions in xl y\ 
and « determines the degree of the equation * 
so that X4 2y4 3r= 0 IS of the find degree,' 
6y* ^ or is of the second degree. 

48. For the present we shall only consider 
eqimttons which are of the first degree. We 
anall see that to find the values m itoo un- 
Imowns we require luo equations, to find three 
^nowns we require three ei|uatiofis, and so 

Esamjde 1. Solve the equations, 

4x-3y=18, .... ( 1 ) 

6. . . . . (2) 
of reference it is convenient to 
munoer our equationa. 

»«■* b* to limi an equatioii, by 
tteatdof (l)aiid rtl in vbidi 

^ fnemm Iqr vlneh wn do 
^ •»« the nnkiiown 

9WBtit]rt&«Bgatiido{ mMidtobacIMMM. 



8 n| »)te w filimliM ifc o y, la(l)tiM606l 
Of fV 3 , ia ( 9 ) it it 2 . Tlio I1.O.M. of 
noowoionhi io 6 . Wo ooii« tlMMloio» hf miilti- 
pliflotloii, moke 6 llm oooiBoioBt of « ia oook 
oqimtioii. Heiio^midfc^<i)bgrt»«iid( 2 )bjr 
S^oadwoMt 

% . (SI 

.... ( 4 ) 
B k door tiud If aa Mm odi llm oon^^ 

4f dm 02 »d^^ (S) wM i4i wo dmll 


n wo moldpfy ( 1 ) hf (0-0) oad (S) hf (k-^o) 
ihoeodBoioaitf If will booomo ( 6 «»o) (o-o) la 


TboNtoe, dividing bjr 17, wo koto 

m» s. 

Wo 00 a diauBoto a ia o dndlor wojT from iho 
egaotioBo (1) oad (2) oad 00 obtoia dm value of 
y. Or, kaowiim tao value of a, wo ooa oobod- 
tato tldo volae fcwa in mkher (1) or (2), vdiich io 
often a oiniider diminottoa thim the odier. 
Sabotatotiag the value of a in (Ih we hove 
12-%= 18 . 

Therefore, 

%= 12-18 

s=x ...G 

AO that, 

y= -2. 

Thus, the required aolution is a 3, y = - 2. 
Example 8 . Solve the equationn 

i(*-i) -*(y+i). . . . (i) 
... ( 2 ) 

We must first clear the fractions, as in BIx. 8, 
Art. 48 , and tran8}x>Be the terms. Thus, 
Multiply (1) by 12, 

4x-4 =3y+3. 

Therefore, 

4r-3y-7 (3) 

Multiply (2) by 35, 

14X-.21 + lOy-65- 0. 

Therefore, 

14ir+10y==86 (4) 

We now solve the equations (3) and (4) just 
as s'e did £z. 1 above. Multiply (3) by 10 and 
(4) by 3, and add. 

Then, 

40ir+ 42r=r 70+ 258; 

or, 

82r = 328. 

Therefore, 

• 4, 

Substitute this value in (3), 

Then, 

lG-3y = 7, 

-3y- -9. 

Therefore, 

We thus have 


Heaoe, muld|4y (1) kf (o~o) oad (8) by 
(k-e) oad ouhtraet. 

Thoa, 

o) (k-6)}att 2ok <o-«J 

Therofove. 

^-o4+ d-oe - k-ek + d+oe}a»>2ikfr 
-M-2oke4*2of». 

GoSeoting tenno, 

2(<^-fit)»«.2o(r^-«k). 

Dividing by 2 (e* - ah), 

r «s a, 

Sttbotitute the volue of a in (1). 

Then, 

(k+ c)a+ (h-<;)|f rr goh. 

Therefore, 

(fr-r) y» 2ah-oh-<K!, 

Ba(6-e) 

Dividing hy b-e, 

y = o. 

Therefore, 

y » o Ans, 

Soiiietiines it is more C4»nvenient io solve for 
in the following example : 


JL and - - , as 

X y 
Example 4 

4 


- =3 . 3 . 

^ y 

-2+A.l. 


^ y 

Multiply (1) by 2, and a<]d (2), Mh*ii 

=~ - 0 I 1. 


( 1 ) 

( 2 ) 




X 

10 

X 


- 5. 


Divide by 5, 
Therefore, 


-- - 1. 
X 

X - - 2. 


Again, multiply (2) by 2, and subtract (1), 
then 

i? ^ A ^ 2 + ;j, 

y y 

r. 

— = 5, 

y 


Rxam|de 8. Solve 

( 6 + e) v + (h-e)y« 2 ah. 
(e + a) (c-a)y s 2 se. 
We eliminate y in exoetfr the 
00 before. 


ci 

11 

> 9a 

IKvidoby 6, 

jf= 3 } dSL 

Therefore, 

Solution io 


3^ 

V 


(1) 

( 2 ) 


w «-2\ 

f -8 / 


An#. 


Begittneto ore often oonfuoed by the equotions 
being given in the following form ; 
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ExMnpI* S. SoIt# 3* + 4|r-0=»-2r-8 

^ 16. 

Since 

ay + 4y - 6 = y-2y~8, 

we have 

2yf6y' ^2 (1) 

and Hince 

y~2y»8 =r|iy-.ar+16, 

2y-.7y-24 (2) 

By aolvtDg (1) and (2) we obtain y - 5, 
-2. 

iO. Let tia now 4B0iiaider throe dottilUiieoua 
equatiotift of the ftrat degroo eontainiiig tbiwe 
noknewii q n aa tit iea, c, ft and x. In toe aaine 
mqr aa almd)' tiplaltieiC we can eliminate one 
of Urn noknowna, aay t, from two of the eqna- 
iioiii* Tboot from one of tbeae eqoatkma and 
Ibo third aqiiatiim« we oaa alao dttmiiiate #« 
Wothnaoblain two eqoatiooe ooittahring on|f 
two ttnhnowna, a and y, and theia «n be aolTed 
aa in the hwt Artkla. 

Eaa mple L Solve the eqoatioai« 

2a4- 3f -f *•» 7 

y-2i»d 

jf -f y - Si 6. . . . . 

Multiply <1) fagr 2, and add (2), then 

7*4- 5y«17 

Muitiply (1) by 3, and add (3), then 

7* 4- XOy « 27 

By eoWiug (4) and (5) we obtain 
*i» 1, y « 2. 

Hubatitute theiie valuee in (1), then 
24 64 7, 

Thereforti, 

f « 7^6 - 2«. -1. 

Tliua, the iMilution ia 

y >» 1, y ST 2, s - 1 ^ju, 
Exatitple 8. Soh'e the equatione 
1 . 


Therefore, 


I 

(8) 

(4) 

(6) 


A + 

» t 

} , ‘ 
X y 


1 


Hens it i* ahortei to work ae foUuwe : 
Atld the three equationa, then 

2 (i 4 * ^ M 18; 

V* « t / 


or« 


‘ . » . » 
r y e 


(4) 


Subtract (I) from (4K and we get 




Similarly, aubtraeting (2) and (3) in turn Iron 
(4J, we get = 3, and - = 4, so that y = J 
x=J. ^ 

EXAMPLES 6 

Solve the following equations. 

1. *4-y=8 8. 3*~4y-l 

*-y=2. 3*4-%=* 21 

E 2*4“ y* 2 4. 2*«9 -“^ 

* - 11. 6y = 

E 2*4“ 3*4“ 25. 

m 34“* ^74“y^ 94“*4“y 

*.11 i j^ ili»i» ^9 .• ■ " n i.ii i ^ **^1— i.^ 


>24-6*. 




m 

Jfa 


'JE.' 

4 


1. 


2 . 


8 


* 

T 

9. 1 
* 

£ 

* y 

11. a* 4* hy - hr 4“ oy > 

12. 6* e oy 

0*4- 5y ar o^ -f 6*. 


2 
5 
V 

A=-l. 


10 . 2 *-- 


4“ 2 « 0. 


14. 


16. 


2*-y4“ t«~4 
3y-4y4*2x=s - 2 
*4* y 4- X « 1. 


18. y -h 7 
z 4 - X* 5 
X 4“ y - 8. 


i + 

X 


1 ~ -L =* 0 

2 


■ . (1) 

1- » + A 4 

X y z 

. . (2) 

A f 1 4- 1 20. 


X y 2 

(3) 

Anawera to Algobra 


1 . 

2 . 


llo»6. 

- 6a*»^. 

3. 21. 

4. 

6. - 4x2- 

6. 2x4 3i/-4t. 


18. o* 4- f#* 4- r* ~ hr 4“ ro 4- oh. 
14. a- ~ y. 

16. (a-i/~hrci-j;4. h». 


Examples 6 

7. -30 4^ 2h-12c. 

8 . x+ 1. 

9. 3x-2. 

10. l-2a4“ 3a*-4o3. 
~2x. 11. 1 + X* 4" x* 4" X*. 

12. X* — ox* 4“ o*x — o*\ 
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BRICKWORK CONSTRUCTION BUILDING 

Arches. C^enterin^ for Arches sod VaulU. Fireplaces. 17 

Chimney Fines and Stacks. Smoky Chimneys and Remedies _ ^ 

^ ^ CkRttlwnwl fHun 


Bly Pro f es s or R. 

RmcBiiif BacK. It is desirable that as far 
as possible all the walls of a boilding should 
oceed uniformly, so that at no time may there 
any great difference in level between the top of 
any one wall and another. This cannot always 
be strictly followed, and where a change of 
level must occur between cme part and another 
it ia best to form this by raekiiig hack ratlmr 
than bv toothing. Racking book oonaista in 
setting naok each course at the end of the higher 
wall a quarter brick beyond the course bebw 
[84, pa^ 2866]. There is less liability of a 
settlement occurrinff in this case than when 
toothing is em|doyeo[ 

Temporary openings may be formed in brick 
walls for the passage to and fro of materials and 
workmen* or for similar purposes, by toothing 
the sides and forming the top with oversailing 
courses ; such openings are often protected from 
damage by short boa^s fixed against the head. 

BricK Arches. Where permanent o^iien' 
ingH occur in brick walls, they are usually 
covered by arches also formed of brick. In 
external walls, for the sake of appearance, no 
bearer or lintol of wood or iron is, as a rule, 
admissible ; but on the inner part of the wall 
where the opening is often covered by joinery 
or plaster, the opening is covered by a horizontal 
l>eam termed a an/of, either of wood or concrete, 
and the arch is constructed above the* lintol. 
Such arches, which are termed reiieiring or 
discharging arches, are, as a rule, segmental in 
form, and the skewbacks should forminl 
at the extreme end of the lintol ; upon them 
a core is constructed in brickwork and mortar 
shaped so as to form a permanent centre the 
arch which is built up upon it [97]. With 
(oncretc lintols, the upper surface is usually 
cast segmental in form, to receive the bricks 
of the arch directly. 

Centering for Archee. Turning Pieces. 

HTiere arches have to be constructed over 
.voids, without lintols, a tem|)oniry provision 
must bo made to support them until the mortar 
is set. In the ease of an arch above the reveals 
of a window, which, as a rule, is only half a brick 
thick on the soffit, if the rise l>e small enough to 
alhw of a support l>eiiig cut oat of u single 
plank or boar^ this is usually done ; a hoard 
in. thick is used and the upper side is cut to 
the cun'e of the arch to be struck, and the 
under side is left horizontal ; it is fixed upon 
supports nailed to the jambs of the opening, and 
is termed a fuming piece [96]. The arch is 
constructed on the back of this, which is left in 
position till the brickwork is set. 

If the soffit of the arch exceed half a brick 
in width, a single turning piece will not suffice, 
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and a centre is formed ; two boards are euv to 
the required shape from planks 1 in. to ijt in. 
thick, placed at such a distance apart a« corre- 
sponds to the width of the soffit, and secuied 
to cross-pieces nailed below^ at each end ; the 
upper surfaces have a aeries of wooden strips 
Iain acrosa and nailed to each. These strips are 
termed laggings [ 99 ]. 

For gmi^ work, the laggings are laid closely 
side by side, and the coitre whtoh la formed thus 
is teimed csbse-logpMf * for other ctaases of arohea 
they are fixed at abort intervals. 

BullUup Cwntrmi. Where the rise of 
the arch is so great that the supports cannot lie 
cut out of a single board, the two sides must each 
be built up of two thicknesses of wood, so 
arranged as to break joint, and nailed or screw’cd 
together ; the outer edges art' cut to the curve 
of the reqiiin«d arch, and laggings are iimKl as 
before [102). 

In the case of arches of considerahk' rise and 
span, each of the side supports may n^quire to Ijc 
strongly framed and Kirutied in order to support 
the load ; the form of centre will vary with that 
of the arch, which may be segmentaf [ 99 ], semi- 
circular 1 102], iMiinied [101], or elliptical (lOOj; 
but, except in tne ease of arches of very long span, 
whch sometimes have inU^rmiHliaie siippori. they 
should be designed so as to thniw the weight of 
the centre and its load on to the two ends. 

For large spans, in which the centres have to 
support very heavy' loaiJs, it will not suffin* 
to rely on either nails or screws for holding the 
sides of the centre truly in form. The r<mtiTs, 
then, instead of lieing built up in thiekniwses, an* 
rut from heavier timliers anu are framni together 
when* the timliers are joined; the? limlaTS are 
dis|K)Hed so as to form the side into a timlier truss, 
rigid in form, which may be siipfiortcd at the tw'o 
ends ; curved pieces must tat added to the 
regular timbf»rs forming the truss where necessary 
to give the form rf^quired for the arch. 

Supporting C^ntroo. It is only in the 
case of turning pieces and eentres for quite small 
spans that the method of support already ck'- 
scribed will suffice. For heavier work, the cemires 
are supported bv stmts, the lower ends of which 
rest on some solid support, such as the sill of a 
window opening or the threshold of a door, if 
the soffit be with enough to requins it, two struts 
must be provided on each side, with a crviss-pieee 
forming the bead, which should come under the 
cross-piece below the end of the centre. Hctween 
these, two folding wedges [ 99 ] are inserted, and 
by their means the level of the centre is 
adjusted. When the brickwork is considered to 
be quite set these wedges are loosened, and the 
centre is dropped slightly, so that it is no longer 
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miiLOiliO 

in with the ; ihm w Umned easing 

Ihf rtrUrt, and tthouid alwayn take place prior to 
the final nrmoval, which i« termed ^viking the 
rtntrt. After eaMin((« the? brickwork Khonld be 
examined to nee that no *M*ttlem<mt or failure 

I'lirn Mon* Ktriking Uken pla^e. 

Centre* for Vnult*. In the ca^e of 
vault!!, if the form in that of a plain, cvlindriral, 
elliptical, or pointed one, it iH yjra<aicallv treated 
like an arch with a very wide Koffit, and in addi- 
f ion Ut t he inner and outer fraroew, intermediate 
oficM rnunt U* uw-d to KupiKirt the laggingK. 

If the vault lie a groinwl one, formed by the 
mterM-ctiim of two plain vaults, we nhail require, 
in dealing with a nquan* Imy. four frames, all 
•omiiar, for the four main fa« eH ; there muKt U* 
III addition two diagonal frain<*»< interw<’ting at 
the centre, and marking the linen of intersection 
of the twi> vaults. If the vault l»e a large one 
intermediat!* frainei* may Ik* introduced into 
eaeh of the four e» impart ments, toaHMist in sup- 
fsirting the laggings, which arc laid on parallel 
tn the axes of the two interturting vaults, and 
meet akive the diagonal framea, 

CentreH that have been struck may be re-used 
for other ofienings of the name aixe ; they are, 
however, usually made of rough matenal, and 
are, as a rule, broken up when fimshed with. 

VmrUm* Iliads of ftriciL Arolioo. 
Briek archeamav be divided iiito(o) Common, or 
Kooih srolMi (^1, (h) Axed ardiea [91], sad fe) 
Ossfed sfoKes Itt], seoorduig to the trestment 
id IM brieltt of idiieh they are formed. Common 
srehes are need for all positions in rough and 
eommem work, and in better cUmsos of wo% the^ 
are used for most poaiiioiis in which the arch is 
eovered by joinery or plastic. 

In this form of arch the bricks are used without 
any cutting ; it in usual to form all arches of a 
(lepth e<iuai to at least two bricks laid on e<lge% 
and the flepih is in all casew a mult i pie of 4| in. In 
the lajs^ <il all arches, excefit those in which the 
npnnging and the centre are at the same level, 
a ^trrtrffork {99] must la* formtd to receive 
ear'll f*nd of the arch ; this is pn'|iared by cutting 
tJie hric'ks candully to the nec<^saiiry inclination, 
which is found by drawing a line irCim the arntre 
(r«im which the curve is stnuk to the jKiint in 
the jamb frotu W’hich the arch springs, and pro- 
ducing It. 

Building tbs Arch, When the centre is 
in poatiAon a wdioh^ brick is laid on end parallel 
to ilie ftkew imek. and forms tln^ commencement 
<if the arrh at each aide ; one such brick twcurs 
for ewiy Kalf bnck in Uh* thickness of the sofht 
of the arch, IWlwTen these end bricks a row of 
bfteka on etlge is laid on the core, or wchxI centre, 
starting fmm the two aides and meeting at the 
centre of the arch. The bricks must lie set out 
so that the mortar joint is fine at the lower edge of 
the brick and broad at the top to make up the 
exceas of length in Uie rxtrackia beyoi^ that of the 
tniradoa. If tlie width of the soffit be a liaU- 
bnek. only liats will have to be used ; if it be 
iuie briek thick, headeri are used ; and beyond 
this ihiekneaa headeiw and bats are usod as 
required so aa to bond. Such a row of bricks in 
an arch, equal in height to a halt- brick, is termed 
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a ring, and the arch is described as a two-ring at 
three ring arch, and so on, corresponding with a 
depth of two, three, or more half-bricks. When 
the first ring is completed as described the second 
ring is formed above it, but the relating joints 
between the bricks will not coincide with those 
of the first ring, but break joint with them, and 
so also with subsequent rings. 

As a rule, in architectural work it is ra^y 
necessary to employ arches exceeding three rings 
in depth or four at the outside, but where deep 
arches are required, w’hich only occurs with a 
wide span, there is sometimes a tendency for the 
rings io settle separately and to separate from 
each other. To obviate this, carefully bonded 
blocks of brick termed bonding blocks extending 
through the full depth of the arch are intro- 
duced at intervals in such arches [103], or 
blocks of stone may be substituted. Arches 
arc occasionally constructed of one ring of bricks 
only in depth, but, as a rule, for any span up 
to 6 ft. a two-ring arch is employed ; from this 
width up to 10 ft. a three-ring arch, and up 
to 24 ft. a four-ring arch. 

In the case of arches of large* span it may be 
necessary to load temporarily the crown of the 
centre to prevent it from bemg distorted by the 
pressure on the rides. In the case of a briok 
vault, if of barrel form it is treated like an arob 
with a wide soffit, but if grenned great care mnat 
be taken in forminfl the groins, the bririks for 
which must be axed or rubbed to the required 
form. The oonstiiKition is facilitated by the use of 
groining ribs, which are in reality independent 
arches, and these may be first omistmctedon their 
own centres and the general surface afterwards 
filled in on smaller separate centres ; this system 
is usually adopted for stone vaults. 

Arche* la Axed aad Gauged Work. 
AximI and gauged arches have the bricks pre- 
pared as already detailed for these two classes of 
work, the latter having fine putty joints, and 
being used for the best class of work, but they 
may be described together so far as ^neral 
treatment is concerned. 

Tile essential difference between both of them 
and a rough arch is that instead of using parallel- 
sided bricks the bricks are cut or rubbed into 
a wedge-shaped block termed a voussoir [105], 
while the joints are of uniform thickness through- 
out ; and the excess in length of the extraoM 
over that of the intrados is thus formed in the 
brick and not in the mortar joint [ 99 ], giving a 
greatly improved appearance to the work, but‘ 
adding to its cost, ^^llatever the depth of the 
arch, each voussoir extends through the full 
depth, and is. where necessary, formed of two 
or more bricks in height, so that a complete 
bond may be secured ; but the width of each 
voussoir at the extrados cannot exceed the 
width of a brick, and if the arch be deep the 
width at the intrados is much reduced. 

Any of the ordinary forms of arch described 
under Rough Arches as capable of construction 
can be better formed for facing work either as 
axed or rubbed arches, and, m addition, the 
known as a flat arch [ 104] may be utilised. 
This is a true arch, being in effect a portion cut 
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ffut rtf H largf^r fiegm<muJ arch; the Joint* do 
not. hrnrcvf^T. radiate trulr, Iwt are formed by 
ilividing both the extra^w and intradoa into 
Much a nttmhrsr of equal dtviaiona a* u'tll 
rcetiU in their lieitig a central Totiaaoir to ttie 
arch, and l»y drawina line* Mween the two 
Mcrica of pointa thua obtained. 

Formliif tlin Vounnoirs. The %*oufiaoir». 
if made up of two of more liricka in height, are 
cut or runbwl m an Ut give h<»nimital inter* 
mediaU' Jointa, and adjoining vnuiaaiirM are mo 
jointed aa to bnrdc joint ( 106). It will l*e 
mHiced that in cutting the bricka for a atraight 
arch tluTc ia much waate [106], and wlierr* the 
dejfth of an arch ia fiwmed of a lu^adc^r and 
Mtreielier the actual depth im uauatly reiluced to 
afamt 1“J in In M**inicircuUr, M«gmental, and 
pointnl archeM there l»e nf> Iomm in depth : 

tlie width aliine m riHliiciyl, 

In forming the Hidm of Much votiMMiinn it ia uaual 
cut H griKivi* V MhajaHl in Mi»rtitm in gaugtyi 
hnckw'ork. tMi that when two vniiMwarM are placf^d 
in I'ontact a Mnutll ca\ lly im foriiuvl whieh will la* 
during the jiriM irM of Mettiiig hy putty : 
thiMWill harden, and ommimIm to prt'vent the brickN 
from Hhifting laterally; thi** ih terim^il a jttffghii 

Any Huch arch may have a tiiouhling or group 
of mouUliiigH run round the inlge An lnw Himdar 
ill form to axe<l arcluw may lx* formed with 

! air|MiM«* made bni kx iuouIiImI to the requtr««d 
orm, hut if Hi’clu'M of variotiM Mjumx are niruc-k 
with riulit of different IcngtliM each arch will 
rrcpiire M<’|iaraf<' foriiiM of hnckx It i** d<*«trahle 
t4» UMc Mja'cially niadc hrickx for all articU'W 
eaecuttxi III gla/fnl hrick, ae the gland Miirfai'c 
iM ajil t<» l»e chippiHl in the }iro<*4«ti!i of cutting, 

Firepinown* In forming fir«']iliu*eN it 
tiMiially hapjietiM in miKlern hnuKeM that the 
wallx an' not thick enough to allow of the ne- 
cfwaafy rn'CHM InMng made in them, and where a 
lirt'pUrH' iM rrHjuirtHi, the wall haa to Ix' thtckencHh 
TIiim may Ix^ done if the wall ix external on the 
oiitxide {f07r] hy projiH'ting the imek iK^voiid 
the outer face of Uie wall, or on the inaitfe by 
projeeltng the front, temuxi the cAitaary /irntaf, 
into the rtxim [107 n]; hut in all caaea where 
a wall IX thickemxl for thix purixixe the fiHitingx 
titxxl not lx« tncn''aa<xl in depth nut may have the 
aame tiumlx't of ax in the ailjoming wall. 

In the caxe of a jiarty wall, the pmjeimon 
muxt U* into the nxmi. and the luiik of the 
reeeax muxt Ix' at leaat 4 in. from the ivnlre 
of the ixirty wall (IW n].* In the caxe of an 
internal wall the |«n)jeetnin m uxually into the 
room, and if two lirephu^ex occur W^k to back 
the firojtx^fiou ix coiiaiderable ; if they can be 
arranged aide by aide the projection mav be 
nxlucHMi. Init in aueli caaea the hrepliMv w ill not 
etime iH^ntrally in the breaat ( W «]. 

In xume caaea it ia etmvenient to form a tire* 
pkee acniea an angle of a rtmm and two or more 
may txvur in adjoining rooma «m) aa to form a 
•tack (107 f] On an upper floor a chimney 
breaat may tie corWlled i>ut fixim a wralh but thic 
•xt«snt to whieh it projeeta ahould not exceed the 
thickncaa of the wall carrying it (88, pap[» 2:^85]. 
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Formlfif the SesHb. The opening 
itaelf commeiicea at leaat 3 in. below the floor 
level to give depth for a hearth of atone, oement, 
tilea, or other incombuatible material, and the 
floor in front of the breaat is trimmed if formed 
of timber [see CanpgifTRY] — except on the 
lowest floor, where a fender wall may be formed. 
The space thus formed, vrhieh moat extend 
I ft. 8 m.at least in front of the breaat and 6 in. 
on ea<*h side of the opening, is oe<*upied by a 
trimmer arch (118), or liy a concrete bed aup- 
iiorted on angk>>irons spiked to the wood joints 
(fit] or on an iron Ixixing [112]. 

The Fimpince Opening. The width 
and height of the opening vary with the kind of 
grate to lx» iniurrtcd, *l^e top of the opening 
IM rarely lower than 3 ft. from the floor, and may 
Is* conxiderubly higher ; the width should lie 
at least 1 ft. *8 in. for the smallest lied-rcKira 
grate, ami alxuit 3 ft. is usual, and even more 
is rfH|uired, for many grates and ranges. 

It is well to make the oixmingH amply large ; 
fluy mav easily lx* filkni in with brickwork 
nflerw’ardx, but it is troubWome to enlarge 
them. The ojiening is finixliefi at the top by 
a rough brick arch, which is usually formed 
on a wTought*iron rombenxl bar. termed a 
chimnty ftar, alxuit in. wicl*‘ and J in. to 
I in. thick. Tlie ends of this should be 9 in. 
long, ami are split, one half l>ent up, the other 
down, to build into bri(‘k joints. Behind this 
arch, whi<‘h carru*s the front of the bn^aat and 
is uxually only one-half brick in thickness, 
the xiilex are gathenxl over until the width is 
rtdiietxl to that of the flue whieh is to he eairiid 
up [100] 'Hie flue may riw* from the centre 
or from either side/ and H<»metimes a ledge is 
f«>nmd to chix’k down-draught [109 r-<*]. In 
gathering over, the lower ixlgi'sof the hrieks an* 
rough cut, HO ns to give on evenly- inclined 
surface. A hKn-k of conen^te, perforattd for 
the flue opening, may 1 m' suh.xiitutod for the 
arch ami gathering over [109 D-4>]. 

Chimney Flues. Fluini are usually 9 in. 
square or 9 in. by 1 4 in. — rarely larger for ordinary* 
dontf^stic work, hut for the furnaces of hot- water 
apparatus and large cooking stoves larger 
Hues may lx‘ requind. They arc surrounded 
thniughout and tu^parated from each other hy 
brtt'kwork at least ime-half lirick thick, and 
the S4q>arating or enclosing w*all thus formed 
is termtd a nythe [ 108] : every fireplace has a 
ixniarate flue carried up to alx>ve the roof level. 
W lien* several flues occur ckise together, as w*hen 
two or mon* fireplaces occur on a floor in close 
proximity, or a sertes of flreplacea arc firmed on 
suect'ssive floorw, one above Ihe other, they are 
com (lined into a block termed a ckimnry'ttack 
[109]; a special method of bonding is made 
use of. known as chimmy hond^ mainly com- 
pewed of bcadera [ 108}. 

In forming flues, which may he carried up 
vertreally. inclined at any apgle, and even twisted 
on their axis if occaaion require, great care is 
nnxwsary to aee that the proper sectional area 
it nowhm reduced ; if thta occur the flue m 
•aid to be 
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Farfiai mnd Camg* Jik dSe flue fl«aafl]diidiolfiiniaoet»iaiohid^ 
if formed it is oarefnlfy plaateied on flie frm lotdica fai|ges» a dbm|N9' u iunia% 
inside — the pmeM is termed ponging ix this consists of a sheet of iron the full width of 
pargiUng (1011 ; its object is to fiU np the flue, which nsoiJ^ sBdes in an iron move 
an joints m the briokwon and to present a built into it^ and when closed entirely blocks 
smoot^ even internal surface to facilitate the fine; it can, however, be drawn out 
eksansii^. The mortar used for parking usually so as to leave it quite open or be fixed at any 
has cow-dung mixed with it, in the proportion intermediate point, thus regulating the draught 
of three pai^ of dung to one part of lime, in the flue, the rate at which the fire bums, and 
ahioh forms a tough material less liable to the partionlar pari of the range it is desired, at 
crack than ordinary plaster. The construction the time, to heat— >e.p., the oven, boiler, etc. 
of the flue requires careful watching to see that Setting StOTea. The actual stove or 
after parging no mortar droppings are allowed grate in which the Are is lighted must be built 

to fall on the finished surface, or, if they fall, into the rough opening already described. Such 

arc at once removed. The best plan is to block stoves vary much in form ; some are entirely 
the opening below the level at which work is formed of fireclay or brick, and most have a 
f^arried on by a bundle of shavings. On com- fireclay back and sides. Tliey are placed in 
pletion the flues are cored by passing a stiff wire the recess, and should be set in brickwork, care 
brush down to clear away mortar droppings. lx*ing taken to. fill up the back as well as the 
Sometimes a solid wooden ball 8 in. in diameter front, so that no cavity is left in which soot 
is passed down every flue to ensure that no may accumulate, except in those cases in which 
crippling has taken place. The Uip of the flue a s|:)ecial warm air chamber is formed behind 
is often finisht^l with a circular terra-cotta the stove, for introducing warm air into the 
pot ; this may be plain and stand only a few' room. Particular care must Ik^ taken to close 
mches above the brickwork, its object lieing the space between the front of the stove and the 
to [»rot4K!t the bricks round the Uip from damage opeming, as if this be not properly done smoke 
when the chimney is swept ; and in some cases is liable to issue from it around the ornamental 
flues are lincKl throughout with similar tulies, front or chimney-picce. 

and do not then niquiro parging. In other Setting Ranges, Ranges vary greatly in 
t ases omamenUd eliimncy-|KJt8 are emjiloyed. form and sizx'. Some are toimed self-setting, 

which may stand nearly their full height alxive and merely require to lie stood in a prepared 

tiu' lirickwork. The flat top of the brickwork is tqiening with the flue pipe taken up into the 

finishiKl w'ith a weatlierod cement surfiw'e, here <^hnnney, the bottom of which may be closed. 

lernuHl /launching [109], completely covering the With many ranges the work is more complicated ; 

top of ilie briekw'ork and finishing against the they usually include a fire-box, which may lx‘ 
pot. Various special forms of pot have lKx*n de- open or closed, and one or more ovens and a 
signed to counteract down-dranglit in tlie flues, sid<‘ or back boiler. In setting them it is neces- 
ond consequent smoking fireplaces, some of which sary to construct the flue or flues from the 
are of eartnenware, but they include tall — some- fire-box to the chimney, so that the heat from 
times bent — pipes of zinc known us UM-hoyn^ the fire may be directed as desired, either mainly 
formed with a flange at the bottom w'hich rests to heat the water in the boiler or to heat one 

on the brickwork, and is secured to it ; some of of the ovens ; each of these flues must, therefore, 

those terminate with a rotating cowl. be controlled by a damper. This work is best 

SmoKy Chimneya, It is often difficult executed in firebrick set in fireclay, but this 
to cure a smoky chimney if its condition is due is not absolutely necessary for small ranges : 
to faulty construction or design, and the folkiw - in lUl cases it is important that the instructions 
ing points should be carefully attended to. for forming the flues, which are supplied by the 

Tne flue must on no account lie crippled, makers of many special forms of range, should 

No connection with any second flreplai'e or have careful attention. 

stove should be made. The flue of a domestic Furnace Fluee. All flues from beating 
fireplace should not be perfectly vertical through- apparatus cooking stoves and raises, except 

out its height, but at some point it should be ranges in private houses, and similar flues in 

carried over to one side or the other to such an which a somewhat fierce and continuous heat 
extent at least, that it is impossible to see sky is usual, should be surrounded by at least 9 in. 
through the flue from the nre opening. The of btickwork, and should be formed with fire- 
lop of ^e flue should not be finish^ below the brick if the heat is great. In most districts the 
lew of the ridge of a high roof, or the wind, conditions governing the construction of flre- 
when in certain Quarters, may sweep over the places, flues, ovens, factory chimneys, and 
ridge down upon the chimney and create dowm- similar worla are dealt with by the local 
draught, A smoky chimney is not infrequently building regulations, which should be considted. 
due to an inadequate supply of air to some other CatUinued 
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THE A'TOM’S WONDERFUL SECRET c 

thtthaOiM^ mWMidedldP<m«^ C«i 

WellteU? ^ Iqwi w i ii irtlcBoergi^ Socfaty ? 


Bj Dr. C W. SALEEBY 

T*H£ reader is besoo^t not to imagine that the this subirot, at thjB present time, in any complete 

^ overwhelming and all-embracing significance way. The two most distinguished of the 

of the corpuscular theory of matter has been workers w'hose names have so often been men- 

completely indicated ; but we may fairly take tinned since we began the discussion of the 

stock of our theorj" at this point, and notice new chemistry, are now pre|Mring books upon 

how it accords with the statements which the subject, one dealing with the Transfor- 

we made in leading up to and introducing mation of the Elements and the other with 

it. We insisted upon the ultimate inseparable- the Corpuscular Theory of Matter. But those 

ness of physics and chemistiy, while pointing books cannot yet appear, because it is as yet 
out that the physicist is mainly concerned with impossible to reach the point at which even 

energy, and the chemist with energy only or temporary finality is obtained. Since the 

mainly in the form which he calls chemical greater part of the world of physicists and 

energy. We observed that the difficulties of chemists are working at this subject now tuid 

chemistry are approaching solution at the hands important facts are lieing discovered about as 

of what is called physical chemistry, and we rapidly as the old ones are lacing sc^t down in 

insisted upon that doctrine of the conservation print. Nevertheless, some provisional state- 

of energy w’hieh, if it is really true, must neces- ment is already possible. 

sarily be true in eveiy ehemical action. Atoms Within Atoms. Our previous 

What Have We Found? In the first place discussion of the eoi*puseular tlu*ory of matter 

we have found that physics and chemistry arc* has enabled us to understand as t<*n years ago 

so much one that it is liow almost ridieulons to not the greatest of living chemists could have 

speak of chemical energy. Chemical energy understmKl a large niimlM^r of the great facts 

is electrical tmergy. In the second place we of chemistry. What amplification does it nec*d 

have found that the magnificent work of twM> in order to enable us to understand the extra- 

chemists, Dalton and Mendel('ef,has been crowned, ordinary fact , discovered by Sir William Ramsay, 

and the greater part of the problems of chemistry that small atoms may be iKwn from large ones Y 

have been solved, by the labours of a worker One most important fact has ht^m demon- 
who is not a chemist at all, but a physicist. strated by Professor Thomson. He shows that 

As for the law of the conservation of energy, it is possible to substitute a systt'rn of corpuscles 

w'c cannot yet |>oint out its relations to the for one corpuscle in certain of the theo- 

theorv of Thomson, but w'c need only remind retieal figures we hove d€^HerilK‘d. Thus, thrw^ 

ourselves of what was lately said about negative eorpuseles arranged in the triangular fashion 

electrons shot out from the atom of radium in already figurtnl may exist within an atom and 

order to see that the law of the conservation of act as a whole just as om^ corpuscle would act. 

matter requires revision. Now' this law must Evidently, this is most important, for it al 
apparently be regarded as a particular ex pn^ssion once gives us some inkling of the manner in 

of the law' of the conservation of energy. And which such a small atom os that of helium may 

if it be not true, what are w'e to say of the law' spring, practically ready-made, from an atom 

which includes it and of which it const itutc's of radium. 

a part ? And how can we possibly ivssert it Movement of Electrone. Professor 
to be true in the same breath as that which Thomson has also shown that important facts 

serves us to say that negative electrons are shot may lx* deduced from the movement of the 

out from unstable atoms such a.s that of radium, electrons. In a paragraph in a previous section 

and go — w'hither ? Do they disappear, are they we commented briefly on the movement of the 

annihilated, arc they rc*solved into ether, the electrons in the atom and showed that the 

“ mother of matter,'* or are they conserved as difficulties which it appears to introduce arc 

such ? not serious ; but now we may amplify the 

Unstable Atoms. VVe are already in a statement and say that the movement of the 

position to understand that, in speaking of electrons actually helps us in our attempt to 

atoms, the terms stalfle and vnMabU are relative. explain the existence of unstable atoms. Let 

The perfectly stable atom would, of course, us take, for instanci*, the case of five Mayer 

be eternal ; whereas the Mrfectly unstable magni'ts. It is found that there arc two ways 

atom would have no period of existence as in w'hich these may arrange themselves, somo- 
an atom at all. Remembering this, however, tiroes as a pentagon and sometimes as a square 

we have to recognise that different types of w'ith one corpuscle in the middle. Now, Pro- 

atoms do vary enormously in their dc^ee of fessor Thomson has shown how the possibility 

stabiUty, and it is obviously incumbent upon of these tw'o arrangements may be explained 

the new' theory of matter to explain these in the case of the veiy simple atom which we 

differences if it can. It is impossible to discuss are imagining for purposes of study. Ulien the 
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eJectrom in such an atom are moving vety 
rapidly, the arrangement will be that of the 
Hquare with one corpuscle in Uie centre ; but 
if their energy of movement is reduced, another 
afrangement becomes necessaiy, and sudditnly 
no. There must bo a certain critictd pctint^ aliove 
which one arrangement is neccftsary, whilst 
below it another is necessary. 

The Death-bed of an Atom. If we 
conceive of an atom, parts of which are in 
movement, we have to ask whether any energy 
is being lost ; there is a most extraordinary 
and significant parallel Victwecm tl is cjuestion 
and the questions as to the stability of 
the Solar System or of Saturn and his rings. 
We may note, by the way, that a Japanese* 
physicist has made an interesting contribution 
to the theory of the radio-active atom by means 
of considerations derived from the study of the 
rings of Saturn. 

Now, we have to Vx^lieve that cveiy atom is 
slowly losing its energy, this lieing the funda- 
mental reason why it is nittrial. In a lecture* 
delivered a few days liefore tht?se words were 
written. Professor J. J. Thomson spoke of the 
“ death-lied of atoms,'' and imintiHi out that it 
is at the moment of death, so t/> speak, that the 
radium aUmi giv*»s ofF the energy for which it 
is st> famous. For agm it has slowly Insm 
losing its energy, and at last the point comes 
whien we have called critical. An entirely 
new arrangement is necessary if the atom is to 
liersist in any shapes or form, and this involves 
the great nnluction of the potential energy 
within the atom and the giving fotth of a 
quantity of kinetic energy proportionate to that 
reduction. ’* The only tax the radium atom 
has to pay,” says Professor Tliomson. is the 
death auty.” TOe amount of kinetic energy 
which is evolved at the death-bed of tJie radium 
atom — after its long life, according to the lat<«t 
estimates, of 1,200 years — is so great as to 
Hufliot* alnmdantly for shooting out from the 
atom a certain number of its parts. We have 
only to suppose that among its parts are little 
systems of corpuscles, which are nowadays going 
by the name of ttub-atoma, and which, if they 
could get free, are none other than atoms of 
helium. 

A Aej to a Mystery. We have already 
seen that the existence of such systems is quite 
possible, each of them lieing equivalent, in the 
structure of the atom, to one corpuscle, and 
acting as such. The so-called A){ma rays of 
radium consist, it is believed, of such sub-atoms, 
which are really equivalent to atoms of helium. 
These do not , indeM, consist of three corpuscles, 
as in the case of the sub-atomic system of the 
imaginary atom we have discussed, out probably 
of about 2,000 corpuscles (compare the atomic 
weight of helium and that of hydrogen). 

Such an explanation as we have given is of the 
greatest value, in that it serves to explain what 
otherwise seems unintelligible. Why, we might 
ask, should an atom actuaUy persist for twelve 
hundred years unchanged and then suddenly 
break down of its own accord ? But now we 
have a key to this. We see that atoms do not 


persist unchanged ; during all this period the 
atom, indeed, retains its form and structure, 
but it is slowly radiating energy. At last there 
comes the critical point at whichihe old arran^- 
men! is np longer stable — and then comes we 
crash. The reader will readily be able to supp^ 
analogies from his own experience. Why, it 
mi^t be asked, dbould a man live at ease and 
in luxury for years, and then, all of a sudden, 
lie thrown out of the society in which be lives 
and become a bankrupt and a pauper ? The 
answer is, t^at though his circumstanoes have 
apparently not been chaining, he has been 
living on his capital, radiating his potential 
energy, and at last a critical point is reached—^ 
and then comes the crash. 

And now we are the better able to understand 
what we described on page 1916 as the "*emana- 
tion ” of radium. We saw that this element 
yields a gas. or emanation, which is not gaseous 
radium. We saw also that Sir William Ramsay 
has discovered that when the spectrum of this 
emanation is examined after an interval of 
four wM^ks or less the spectrum of helium is 
recognised. But lat<?ly we have passed beyond 
the simple view that the emanation of radium 
consists of a multitude of immature and un- 
recognisable helium atoms. Tnat was hardly 
credible at any time. What, then, can we 
provisionally regard as the exact relation 
Is'tween the helium produced by radium and 
the* emanation which it also pr^uces ? 

The Emanation of Radium. It seems 
tViat the emanation itself consists of atoms 
which are of very large sixe indeed; not as 
large as the radium atom, however, though 
they belong to the same type. For the time 
being we may, perhaps, conceive— possibly in 
more simple terms than may ultimately be shown 
to be justified — that when the radium atom 
reaches its critical point, it breaks up into one or 
a number of alpha particles or helium atoms on 
the one band, and one of these large emanation 
atoms on the other. These repeat, though w ith 
very great speed, the history of the original atom. 
Before long they break up, yielding more alpha 
particles or helium atoms, and a second type of 
emanation, which has been called emanation X. 
This again breaks down in its turn after a short 
time. There are in all probably five stages, as 
we have already seen, and we have already noted 
that the final atom— >or, rather, the atom which 
is final for a time — seems to be that of lead. 
As for the first emanation, and the assertion that 
it consists of definite atoms of an absolutely 
distinctive and specific kind, we may note that 
Bir William Ramsay proposes to call H ex-radio — 
to indicate that this is an fitment derived from 
radium. 

We have spoken of these various stages, but 
the reader must not imagine that there is any 
equivalence of time between them. The radium 
emanation undergoes its change in a matter of 
days. Emanation X takes only a few minutes ; 
the next two stages not many minutes more ; 
but the last sta^, of whien lead, perhi^s, 
is the final prodiict, is estimated to 
centuries. 



The lotemal Energy of Rndium. 

And now we are aho in a poeition to add eome- 
what to oar previoaa remariES concerning the 
energy of radiam. We aooept, of coume, the 
disintegration theory, having able to exclude 

the previous theorJes advanced bv Sir William 
Oroewes and by Lord Kelvin. The reader will 
scarcely need us to insist that when we discuss 
radium we are discussing principles which are 
tnie of atoms generally. On page 2029 it was 
said that the eternal energies of radium can 
be manifested only at the cost of its internal 
energies .... it is only in virt ue of the disinte- 
gration of its atoms that radium has bei>n able 
to exercise its remarkable properties.*’ Thc^re is 
not much need to insist again upon the enormous 
measure of the energy which is lilnmitod by the 
disintegration of su^ a large atom as that of 
radium. Professor Thomson has quite recently 
mode an important criticism upon the oflen- 
repeated statement that, say, half a pound of 
radium would drive a steamer across the Atlantic. 

So it would, if it were possible to obtain half a 
pound of radium in one mass ; but it would take 
an extremely long time to do so, and for this 
reason : we have to conceive of the energy 
given out by radium ivs due to the breaking up 
of its atoms, one after aw4her^ as their internal 
arrangements reach the critical point . It is only 
on its death-l)cd, to vary the metaphor, that 
the radium atom parts with its fortune or powc^r 
to any appreciable degree. Tlie heat evolved 
by radium — or, rather, by the breaking up of sucli 
atoms in a mass of radium as may happen to 
bn'ak up during the period under observation— 
is believed to w mainly duo to the alpha par- 
ticles. The heat is evolved partly by the impact 
of these particles upon the i\*8t/ of the radium, 
and partly byj their impact upon surrounding 
objects. These alpha particles arc thrown out 
from the emanation in all its successive stages. 
It has been calculated that about throe-fourths 
of the heat produced by radium is thus due to 
its emanation, in virtue of the alpha particles 
produced. 

The Power of a Thimbleful of 
Radium. We may quote from Professor 
R. K. Duncan, who has admirably arranged 
many of these remarkable and rccently-dis- 
c-overed facts in his recent volume, “ The New 
Knowledge.’* Professor Duncan says, on this 
point : The volume of the emanation is infini- 
tesimally small. From one gramme of radium 
compound the volume of the emanation evolved 
would not account to more than TS of a cubic 
millimetre. This needle point of gas evolves 
enough heat per hour to raise the tempera- 
ture of 75 grammes of water one degree. If 
it were possible to obtain one cubic centi- 
metre — a thimbleful — of this emanation in 
the form of a gas, we should find that it 
possessed the power of emitting, altogether, 
over 7,000,000 calories of heat. This is more 
than sufficient to raise 15,000 pounds of water 
one degree, and all this from a thimbleful 
of an invisible gas! The important phase of 
this statement is that H is lutogether outside 
ni any hypothesis or theory. It is a simple. 


straightforward fact. Now, the heat evolved 
by explodii^; the same volume of hydrogen and 
oxygen mixed in the proportions required 
to form water is about two calories. We find, 
then, that the heat evolved by the radium 
emanation is over 3,500,900 times greater 
than that let loose by any kno^m chemical 
reaction.'* 

An Amasing Waste of Power. So 

much for the amaxing measure of the energy 
which is involved in the structure of atoms. We 
may turn also to the smallest atom we know — 
that of hydrogen — the atom which contains 
much less energy than any other, and (juote the 
estimate of Professor Thomson that “ a gramme 
of hydrogen has within it energy sufficient to 
lift 1,0(K),00(> tons through a height consider, 
ably exceeding 100 yards.^’ In short, of all the 
energies which wo know in Natuiv, those which 
we have long recognised, those extra- or inter- 
atomic energies which are constantly utilised 
in order to do the work of the world, are as 
nothing, are utterly insignificant and ncgligibh* 
compared with the inira-aUmiie enenjy — the 
energy which is within the atoms of matter, 
of which hitherto no use whatevt*r has Ikh'd 
made by man. 

Rut txdore we pass on to consider, at some 
little length, the nature of the units of which 
atoms are composed, wc may not4' briefly 
another consideration. As wc all know, tirai' 
was when society was based upon militarism, 
whereas to-day it is tending to Iwcome industrial. 
The military type of society is the oldest and. 
of course, the lowest. We have not yt't reacluHl 
the stage when socrioty has bwome fHM'fectly 
friH? from militarism ; but every one who thinks 
about man and his future looks forward to the 
day when society will have bix’ome completely 
industrialised and when war will have ceased 
for ever. 

The Tranaformatlon of Society. But 

there are a few thinkers here and there who 
are inclinc^l to question the common view that 
the industrial state of society is the best that 
can bo conceived. At present, os for many 
ages past, we are engaged in an incessant strifes 
with Nature, and the balance of power is at 
last coming to lie with “ man's unconquerable 
mind.’* This is so because we are learning how 
to utilise natural powers. Nevertheioss, an 
enormous proportion of all mankind are engaged, 
at one level or another, as “ hewers of wo^ and 
drawers of water.” This is as good as to say 
that our conquest of Nature is yf?t far from 
complete. But, if we are to judge by the past, 
we may believe that, in time to come, society 
will be no longer industrial, for the reason that 
industry, as we at present conceive it, will not 
be necessary. The fact of what are called 
“ labour-saving devices *’ is one of the most 
important facts in the whole study of man. 
Even if we utilised to the full all the ordinary 
chemical energv which we employ in our fumaces, 
for instance, there would be a vast economy of 
labour. The time will unquestionably come 
when the work of the world, in nearly Hs whole 
extent, wiU be done, not by half-clad men 
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digging coalH out of minen or puddling iron, but 
by lh<^ Mimpir prcMtHing of a button. Society will 
have to paaH through atagea comparable to thoae 
repreaented by the intr^uction of the varioua 
mechanical invent tontt which have replaced, let 
ua aay, the old apinning loom. 

The Immeaeurable Energies of the 
Atom, It will and unleaa we arc more 

humane in the future than in the paat it will 
indeed be. cnj€»l to thn»w count Um peraona out 
of work by the introduction of new methoda. 
Hut what are we to aay if we reraemb<*r the 
exiatence of the iinmeaHurable and inexhauatible 
energiea M'hich lie within the atom — the atom 
which our verj* fatliera tiiouglii to lie dead and 
inert ? In a amall Inatk publiahed aomc time 
ago, the writer ventured to call tlu* future 
Hocial tyfx* the ftfnrifuaJ, aa diatinguiahed from 
tlio mxliUint and tlw' induMtrial. In mo far 
as any fon'ca other than apiritual forecH c'an 
hasten the coming (»f thia aiXMal type of the 
future. Much fore«*a are undoubtedly to la* nought 
chiefly in the almoat unimaginable tranaforma- 
tion of all the material conditiona of human 
life which will la* achievtal — which may, inde<*d, 
la* mad(* poaaible at any mcmient — by the dia- 
covery of aoiiie mcana of “ tapping ” the intra- 
atomic <*iiergiea. Were thia done there w(»uld 
])ractically no longer any neeeaaity for any 
of thoae laboura of man which de|K*nd ujM»n 
hia need for turning to hia own advantag<* 
the forcea of nature. li<*t the reader ask what 
proportion of human work idtimately cornea 
under thia head, ami then k^t him conaider how 
human life muat la* tranafornunl if aueh work 
1 h* rendt^red unne<‘eaHary. 

The Power of Eirery Bresth We 
Drew. We have alr(*ady refernKi to aome of 
th*' UHca of radium, but all that we have aaid ia 
aiinply OM nothing comjmnHi with the uaea to which 
radium, and, ind(*i*d, all atoma whataoi'ver, may l>e 

E ut if w’e are able to hameaa them. Aa I^rofeaaor 
hinoan pictun^quely phraaea it, “ What man 
eanieatly longa for ho will obtain. If he known 
that every bri'ath of air he draa'a baa. contained 
within iiatdf. power enough to drive the workshops 
of the world, he will tind out, somehow, aome 
way of tapping that ener^',” There ia nothing 
inherently imiMwisible in the attempt. It ia not 
a case of making a perpetual motion miwhine, 
nor of getting work under conditions which, 
according to the aeetind law of thermodynamics 
[see Physics], are incapable of yielding work. 
A very nwnt apooulator suggests, ana he is 
probably right, that the processes of intra- 
atomic chan^*, unlike the processes of intcT- 
atomic comDiiiation and dissociation, are 
irrev^i^rsible. It w ould almost appeal as if there 
were a precise parallelism between the laws of 
hraS am \pork and the law's of itUra’Okfmic 
tnrrgxj and work. If this I-e so. we sludl never 
be able build up a radium atom from smaller 
atoms, except by somehow' putting back into 
these smaller atoms all the tremendous energies 
which were dissi|wted when they were bom. 
Instead of having work done by this process 
we should have to do an enormous amoimt of 
work in order to aceompltsh it. 
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But, on th(* other hand, there is no reason at all 
why we should not utilise the energies evolved in 
the breaking dow-n of large atoms into small ones. 
The probk*m, indeed, is not so much how to 
utilise the intra-atomic energies as how' to hasten 
their normal evolution. Our half-pound of 
radium would drive the liner across the Atlantic, 
but it might take ages and ages to do so, simply 
Ix^causc a sufficient number of the radium 
atoma would not liberate their atored-up energies 
w'ithin a reaaonable time. The qu<*stion, tbcii. 
is how to hasten the normal rate at which atoma 
disintegrate. I n many parts of the world inquirers 
arc now attacking this problem. 

** Blowing Atomo to Bits.'* Not so 
long ago. for instance, w'hcn the present wTiter 
paid u visit to tlu* lalioratory which may 
pcrhai»a Ik* beat indicated by describing it as 
the foremost physical laborat(»ry' in the woild, 
lie w'itncaac‘d certain experiments with the 
Rbntgcn rays, the obj<*ct of which was to “ blow' 
atoma to bits,” if {tossiblc, and utilise* the 
energies hljcrated by the explosion. That is a 
metaphorical manner of apet^eh. but it is extra- 
ordinarily near the literal truth. We may 
fairly aay that in practic4vl phyai(ra at the juesent 
moment — or in pnu*tieal eliemistiy' (it d(H^s not 
matter whi(‘h one aaya) — the moat interesting 
and im)K)rtant inquiry" is how Ut hUtw atoim tit 
hit/*, thereby obtaining from them far mort* 
energy than one puts into them, just as a little 
matc'h may make the lK*ginnings of a very 
big bln/c. After all. it is the old problem 
of transforming }K>tential into kinetic energy, 
in a new' dress. In ac'tting a light to gunpowder 
so as to send off a cannon-ball, w'e art* trans- 
forming into kinetic energy" the jwtential energy 
eontaiiu'd and kx'keti up between tlie atom.s and 
in the molecules of the gunpow'der and the oxy- 
gen of the* atmosphere. Similarly, in attempting 
to blow atoms to bits by Rbntgen rays or otlu'r 
means, w e are aet^king to transform into kinetic, or 
utiliaabk*. energy-, the potential energy which, as 
we have already seen, ia eontaiiunl, and contairKHl 
to an nlmt>at incredible degree, within tlie atoms. 

Professor Thomson*s Latest Views. 
If the n‘nder lie w ise he w’ill w'eleome the quotation 
of Profeastu Thomson's ow-n words, as nearly as 
iioaaible. from the very la.at pronouncement 
lie has made (March 24, 190G, at the Royal 
Institution), when these words are wTitteii. 
We quote or paraphrase the following : 

In one hour one gramme of radium will give 
out sufficient heat to raise a gramme of w'ater from 
freezing point to boiling point. On the average, 
a radium atom lives for more than l.tKlO years, 
and it ia only at the expiration of this fieriod. 
when the atom becomes unstable, that its energy 
is liberated. Tills is a long period, even by our 
scale of reckoning, in which w e take the rotation 
of the earth as the unit of time. If an atom of 
radium had an inhabitant, be would reckon on 
quite a different scale of time. Doubtless hU 
unit w'ould be tlie period of rotation of one of the 
corpuscles or systems of corpuscles in the atom, 
and it w'ould correspond to a small fraction of 
the billionth — that is, tlie million millionth— 
part of a second. The life of a radium atom — 



say, 1,200 yean — might weQ appear, therefore, 
aa an eternity to one of ite inhabitanta, thus 
raising the qu^tion ** how is it that the radium 
atom, after existing for what — relatively to the 
rh3^hm of its own processes — is practically 
an infinity of time, at last collapses and suffers 
this extraordinary change which results in the 
giving off of enei^ ? This change is due to 
the loss of energy in' the corpuscles and systems 
of corpuscles i^ich rotate in the atom. The 
atom thus loses its state of moving equilibrium, 
as a top falls when the speed of its rotation 
is insufficient to preserve iUf moving equilibrium. 

Caa We Haraeea the Atom ? Thus 
the energy of radium is displayed only at the 
deathbed of the radium atom. During its 
lifetime radium is a piTfeetly conventional 
element, so far as we know ; it is only when 
it is ceasing to l)e radium that it begins to display 
its peculiar properties and gives off energy. So 
great is the amount of this energy that there is 
enough of it in a pinch of radium to carry an 
Atlantic liner across the Atlantic at full speed. 
Nevertheless, by no means at present known 
c^ould a pinch of radium l)e made to do this, since, 
though it contains all this amount of energy, 
it gives it off with extreme slowness. In order to 
propel an Atlantic liner across the Atlantic in 
six days, 100 tons of radium would lie require d. 
The question is whether we shall Ikj able to 
get at the internal energy of the atom at a fad 
eiumak rate to be of practical value. Tt should 
be well recognised that at present this is im* 
possible — knowledge which will prevent the 
public from supporting bogus companies, the 
piomotion of which is unfortunately one of the 
most frequent applications of science. A com* 
pany has lately been started, or projected, 
which is to disintegrate the atoms of ordinary 
substances, with the consequent evolution of so 
much energy that coal will soon ccasc to be of 
any value ! 

And now, having considered the nature and 
possibilities of the atom as best we might, 
and having been put off again and again in our 
attempt to answer the root question of 
chemistry, which is the question of the 
nature of matter, we must turn to the study 
of those very units of which atoms are composed. 

The Ultimate Unite of Matter, We are 
now quite familiar with the Beta rays of radium 
and other bodies, and we are able to assert that 
they constitute the ultimate units. The Gamma 
rays we may ignore, since we believe them to con> 
sist merely of on ethereal wave motion like light 
and the R^tgen rays [see Physics] ; nor need we 
concern ourselves with the Alpha ** rays,’' since 
we OBc now learning to call them alpha particles^ 
and beUeve that they are really atomic and 
made up of the same constituents as tbe Beta rayn 
themselves; nor does tbe recent discovery of 
the Delta rays of radium complicate the matter. 
We may concentrate ourselves entirely upon the 
constituents of the Beta i^s. These are the 
ultimate units of matter. What we have already 
asserted about them may be easily summarised. 
They are probably identical in all their properties 
wherever found. Each either carries or is a 


chaige of negative electricity. If the latter be 
true, then the ultimate units of the atoms of 
matter are atoms of electricity. 

M. Poincarw*u Remarkable Work. It 

is precise^ this point that is now being deter- 
mined. For a provisional answer to it we can 
scarcely do better than turn to certain French 
students, remem Inuring that tl»e history of 
science has taught us how lucid and brilliant 
are French men of science in these matters. 
M. Poincar^ is known at this moment as the 
most distinguished combination of man of 
science and philosopher. His remarkable book, 
“ Science and Hypothesis,’' was translated into 
English last year, and the reader who pro- 
poses to plumb to tlieir depths the problems to 
which he has been introduced in this and its 
companion course will do well to acquaint him- 
self with M. Poincare’s thinking. On page HlTi 
(English translation — the Walter Schott Pub- 
lishing Co., Ltd.), M. Poincare says : “ It is 
true that in the electrons tlie electricity is sup- 
ported by a little — a very little— matter ; in 
other words, they have mass. * Tliat is all 
that con be obtained on this particular point 
from this remarkable volume, but p}i 3 rsiciHt 8 
hav'e advanccHl since those words were written. 
Is it really the fact that the ehctricity of the 
clec'trons is sup|K)rted by even a very little 
matter ? It is cerUi.inly the fikct that those 
electrons or corpust'les have mass, and, writing 
two or three years ago, M. Poincare assumed, 
as evvryone did assume, that wbenn’cr there 
was mass there was matter. 

•• The End of Matter.** The question 
now, however, has taken a new form. Is it 
ndCHsary to assume the existence of anything 
but elwtricity in order to explain the known 
mass or inertia of the electron or negatively 
electritiiKi corpusede ? Are its mass and inertia 
anything more than electrical mass and eieo 
ti’icul inertia ? Perhaps, iHjfore we go further 
into the properties of the electron, wo may 
state how this question appears at the 

C resent moment. M. Poincar^ himself conlri- 
uted an article upon it, in his brilliant French, 
to a recent numljer of “ The Athenieum.” He 
called that article by the sensational title, La 
Fin de la Matidre (The End of Matter). It 
consisted of a masterly summary of the most 
rf^cent work, the probable conclusion of whicii 
is that when sufficient of the mass and inertia of 
the electron have lx$en allotted to satisfy the 
demands of electricity, there remains none 
whatever to be allotted to matter. Hcncc, M. 
Poincari; ventures to speak of the “ end of 
matter.” The root question of chemistry is 
the nature of matter, which has been regarded 
as an ultimate since men began to think, and the 
nature of which has been a subject of speculation 
for nearly three thousand years ; and the answer 
of contemporary science is that, matter is not 
an ultimate at all, but is a form of electrical 
phenomenon. 

The author of a volume which has now become 
famous — “ L’ Evolution dc la Matiisre ’’—has 
coined the phrase, tbe dematerialisation of 
matter,” Both Ibis book and M. Poincare’s 
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Sekgioe et rHvpotlite/' m piiblti^ in 
the **Btbliothtette it Phikieoplue l^ieotifiaiie/* 
Both have late^ been translated, but ate mnoh 
praferable in the original for the reader of 
French. As Mr. Balfour lately put it, “ matter 
has been not merely explained, but explained 
aw^.*' Wo must inquire into this. 

Tho Fat# of tho Eloctroh. A ^ew pages 
back we raised the question, apropos of the 
doctrine of the (K^nservation of matter, as to the 
fate of electrons. It was pointed out that we 
can no longer assert the doctrine of Uie con- 
servation of matter to be true “in the same 
breaili as that uhich selves us to say that nega- 
tive electrons are shot out from unstable atoms 
such as that of radium, and go— whither ? I)o 
they disap|»car ? Are they annihilated ? Are 
they dissolved into ether, the ‘Mother of 
Matter,’ or are they eonserved ns such ? ” Now 
what help dm*H M. (luHinve !>• lion afford ? If 
he eunnot help ns, we must wait for further 
information until Professor 'riiomson sums up the 
remilts of his n*eent researehes. The reader will 
not exjKH’t us to dogmatic. If he wants ])osi- 
tiv(‘, dogmatic, uiupiniitu^d statements, he must 
turn elsewhere— jMThans to tlie theologians, 
tKThu|)s to the tuHteriafists, of thirty years ago. 
(hnU'mporary* physics is unhirtunately unable 
to do anything more than lay certain facts More 
the stucumt and suggest the possible interj>reta- 
tions of them. In the following paragraphs we 
shall fre<ffy paraphrase from M. Li* Bon (French 
Edition. llKlff, ptig(* ‘iW, etc,). 

It lirnks as if the lust term in the deroaterialisu- 
lion <)f matter were the ether, into the Isisom 
of which, HO to sfH'ak, the negative electron shot 
out from a diHH)m|x»sing al<»m is plunged. What 
is the fate of the atom of eh»ctricity — the electron 
or negatively eltHtrifiiHi corpusch*— after th«» 
diawwiation of matter H Does it remain eternal, 
when matter no longer exists ? If it n*taina its 
identity, for Jiow long dtws it do so Y And if not, 
w’hat WH'omes of it ? It is scarcely conceivable 
and is certainly quite improbable that these 
electrons it^tain their identity. Tliey must lose 
their individual existence and disappiuir. If it be 
asked how, we may gain some unaerstanding of 
it bv considering Uie case of icebergs floating 
in Uie Polar (veans and retaining their indi- 
vidual identity until, at last, the temperatures 
becomes warmer and they vanish and disappear 
in the ocean. “ Such is. without doubt," says 
M. Le Bon, “ tho ultimate fate of the electric 
atom (the electron). M^hen it has radiated ail 
its energy it vanishes in tho ether and is no 
more." 

The Lest Btege of Matter. Further- 
more, M. Le Bon }x>ints out that in the course 
of the movements of electrons and their loss 
of energy various forms of vibrations of the 
ether are observed, such as the Hertxiiui waves, 
radiant heat, visible light, invisible ultra-violet 
lumt (to which we may add the Kontgen rays). 
The nature of all these is the same. “ Kiev 
are eomjiarable to the waves of the ocean. 


irtiidb differ in sixe akme. Tbeeeetbereal vibra* 
Uons, always accompanying tike electrio atoms 
(elections) veiy probably represent the form 
under which they vanish in radiating their 
energy." “ Thus," says M. Le Bon, “ the 
electron, having its own individuality and a 
definite and constant mass, must constitute the 
last stage but one in the disappearance of matter. 
The last w ill be represented bjr the vibrations of 
the ether — vibrations possessing no more per- 
manent individuality than the w'aves which are 
formed in water when one throws in a stone and 
which soon vanish." 

Tlie last question, or almost the last, is this : 
How, exactly, can wc conceive of the transfor- 
mation of the electron into ethereal vibrations ? 
There arc a thousand considerations which coii- 
diiee to the Ijelief that these ultimate particles 
may U* compared t o w hirlpools — the vortex atom 
llu^ry of Lord Kelvin may w'ell remain, though 
transf err<‘d from the at om to t he elect n)n. “ Thc^ 
question, then, reduces itself to this: How' can an 
eddy, or vortex, formed in a fluid, disappear in 
this fluid wliile producing waves in it ? Thu.s 
stated, the problem is intelligible. In fact, one 
sees (‘asily enough how' an eddy formed in a 
liquid is able, when its equilibrium is troubled, to 
vanish while radiating the energy which it con- 
tains under the form of waves in the medium 
which surrounds it. It is in this fashion, for 
instance, that a waterspout formed in a liquid 
vortex loses its individuality and disappears ia 
the ocean." Wc cannot do l>etter than quote 
the paragraph with which M. Le Bon closes this 
Beet ion of his book. 

The Atom** Secret. " It is, w'ithout 
doubt, so also with ethereal vibrations. They 
rt»pn*sent the last word in the dcmaterialisation 
of matter, that whicn precedes its final annihila- 
tion. After these fleeting vibrations the ether 
returns to a state of repose, and the matter low 
definitely disappeared. It has returned to that 
original non-existence whence only hundreds of 
millions of centuries and unknown forces can 
make it emerge anew as it already emerginl 
remote ages before, and whither steal away 
into universal chaos the first traces of our 
universe." 

And in taking leave of him we may also quote 
the final j^mgraph of his book : 

“ It is in this atomic universe, of which the 
nature was so long unknowm, that we must 
siH'k the explanation of the greater part of the 
mysteries which surround us. The atom, which 
has not the eternity allotted to it by ancient 
beliefs, derives its pow'er otherw'ise than from the 

{ ►ropt‘rties of indestructibility and immutability, 
t is no longer an inert something, the blind 
sport of universal forces. On the coniraty, it 
creates those forces. It is the veritable soul of all 
things. It holds in check eneigies which are the 
mainspring of the world and of its inhabitanU. 
In spite of its insignificant minuteness, the 
atom, perhaps, holds all the secrets of infinite 
grandeur.” 


Conlmvecf 
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By WILLIAM R. COPE 


Application of Bordera* The proper 
application of Bands is to the enclosing of 
ceilings, walls, floors, panels, on certain archi- 
tectural constructions, on the abacus and plinth 
of columns, and as a running ornament round 
the shaft of the latter. They are also used as the 
hem or border of garments, carpets, and other 
textiles, on the rims of plates or dishes, in typo- 
graphy, etc. 

The Fret is specifically Greek ornament, and 
no doubt of textile origin. It was Greek vase- 
painting and architecture which gave rise to the 
variations of the pattern. Among the Romans 
the fret was used for mosaics on floors. The 
Middle Ages seldom used this pattern, hut the 
Renaissance revived it in its ancient application, 
and made new combinations. The pattern is 
sometimes carrie<l round a circle, an arrange- 
ment, however, w’hieh is not in accord with 
its character. Fig. 589 is an example of adiincse 
fret, and 640 is a plait pattern. The centres of 
the circles in the double guilloche pattern in 552 
are at the comers of an equilateral triangle, 
while in 554 they are at the comers of a square or 
diamond. [See pages 2321-2.] 

The Greek wave scroll^ or the evolutc-spiral 
band, is shown in 558 to 560. The line of this 


pattern divides the surface of the border into 
two parts, which in flat ornament are coloured 
differently. In plastic work, the lower part 
projects. This Imrder is suitable for robes, 
shields, plates, friezes, cornices, tablets in 
architecture, and for other purposes. The 
rosette is sometimes introduced at the volute 
centres, and the interstices lK‘twoen the lines 
decorated with leaves and flowers or buds, 
as in 560. 

Exarnffles of l»ord€‘rs drawn on an equila- 
t4*ral triangular foundation arc shown in 568 

to 574. 

All-over Patterns on the Triangular 
Net Foundation. This foundation is easily 
constru<‘tcd with the* (MtdcgrcH* Hi*t-square 
and T-squarc, and iniiy be arranged in two 
ways, as in 508 and 509 jpigc 2320]. It is the 
readiest basis ujs)n which tlu* designer (^an form 
“ drop ' patU'rns. Miuiy different shR|K*H, sucli 
as the triangle, the rhombus or diamond, the 
hexagon, etc., all make* pi*rfcctly fitting diapers 
upon this net, as shown in 561 to 568. Many 
designs for parquetry and marquetry may Iki 
founded on these* lines, and the* ornament in- 
dicated by the various eefloured tik^s, stones, 
or pieces of wood used. 
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BOBDIClt PATTEBN8 ON TBUN<JULAB FOUNDATIONS 


but tiefoliated 
forms wer-ealso 
added t(» this 
linework. 

Another kind 
of decoration 
for Bquar(‘.s is 
that in vhich 
it is subdivided 
into separate 
spaces, as in 
581 to 589 and 
each space, may 
receive inde- 
pendent orna- 
ment. It will 


Enclosed Ornament. This is orna- 
ment designed to fill a definite Ixiunded space, 
suoh as a square, an oblong, a circle, etc., accord- 
ing to artistic ruk^, so that it fits exactly into 
this space alone. The space is sometimes called 
a ♦‘panel.** Bedsides tiie square, oblong, and 
circle, other shapes, consisting of the regular 
polygons, the ellipse, the lunette or semiciicle, 
vaiioas forms of the spandrel, the lozenge, 
and the Uiangle are most commonly used as 
panels, 

Fonition of Fanot Omamont. When 

the eneloeed space has the design arranged 
S 3 muaQetrioal) 7 on both sides of one axis, the p^l 
is saitalde for a vertlodi positioii. When it is 
developed regularly in ell directions from the 
centre of the shape, and is symmetrical to two 
or more axes (multi-symmetrical), the panel is 
suitable for a horizontal position, as in 575 to 
685. 

The Squaro Faaol, The two diagonals 
and the two diameters are the lines on which the 
decoration of tlie square may naturally be based, 
and they form an eight-rayed star with rays 
alternately of unequal lengths, dividing the figure 
into eight equal spaces. Numerically, this mode 
of planning the 
decoration is pre- 
dominant. The 
design shown in 
575istlu^Uranis- 
cuH, an orna- 
ment used in the 
ooffers of Greek 
eeilings ; the rays 
were gold on a 
blue ground. The 
patterns in 576 
and 570 are ex- 
ampUw of inlaid 
work of the four- 
U>enth and fif- 
teenth centuries. 

Fig. 578 is an 
arrangement suit- 
able for iron- 
work, while 580 
is the planning 
out for a tile 
design used in 
medifetnil times. 


lx‘ noticed that these aiemuch used for panels in 
ceilings. The panelling in 586 is constructed by 
dividing the square into 16 smaller squares, 
and then drawing lines from the middle points 
of the sides of the large square at an angle of 
60 degrees. 

The Octagonal Fanel. This may be 
easily constructed within the square as shown 
in 5W to 582, or within a circle. The diagonals 
and diameters intersecting again give a great 
\'ariety of subdivisions. 

The Hojc^onal Panel. This is best 
constructed within a circle, and may be sub- 
divided in a similar manner to the octagon. 
Many variations of the six-pointed star may 
thus be obtained. 

The CIrculaf* Panel. This shape is 
usually subdivided into 3, 4, 5, 6, 8, 10, 12, 
or 16 similar parts, by lines radiating from the 
centre ; or it may be divided into zones, with 
each ^It-like bwd decorated independently. 
The sulxli vision formed by means of arcs, as in 
688 and 685, are very suitable for this shape, 
especially when require for tracery. 

Continued 
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a watch-glass is U^t into the face of a watch. 
It is Teallv» wth the rest of the outer coat of 
the eyehaU— -called the sclerotic-^omprised of 
very tou^ fibrous tissue. In the cornea alone 
the cells are perfectly transparent, and are 
arranged in perfectly parallel rows, and there are 
no bl<M- vessels. 

Meohanism of the Eyeball. It is 

difficult, as we look at this transpafent, glass- 
like stmetore, to beBeve it is composed of about 
100 layers of living oeBs. The surfaoe ooDsists of 
a fake skin, exactly fike die epidpoais of the 
body, with the same aedve Hie going on every 
hour. Ibe substance beneath is a mass of trans- 
parent, flat, fibrous 
Wds, wiUi inegular 
spaces between &em. 

These spaces are filled 
with white oorfmsoles 
from the bk>bd--a 
matter of great interest, 
because bm their move- 
ments can be most 
closely watched during 
life. If a little aniline 
dye be injected into the 
leg, after a time some 
p^ sf the cornea may 
be tinged with the colour 
through white corpuscles 
which have absorbed it 
into their bodies having 
made their way to the 
eye. 

It is evident that on 
the perfect transparency 



THE TWO EVEBALLS FROM ABOVE, SHOWINQ 

the muscles and blood-vessels 
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Ol tnc cornea all sigllt rectus muscle 4. External rectus muscle 5. Internal 
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depends, for at the 
present time, when once 
the cornea has become 
opaque, no means is 
knouii of restoring the 
sight. The eyelids arc lined with a delicate skin 
called the conjunctiva, which is continued all 
over the eyeball, and whost* anterior layers form 
the epidermis of the cornea. 

The Iris and the Pupil. On the inner 
side of the cornea is a smafl rhambtr — like the 
space between the watch-glass and the watch — 
filled with a char watery flmid, called the aqueous 
humour. The chamber is bounded behind by 
the iris, a coloured muscle with a eontractile 
circular aperture or diaphragm, through which 
the image to he seen enters the eyeball. The two 
irides are not always of the same colour, and 
brown spots are frequently seen upon them. In 
albinos they are pink, because, having no colour, 
the blood is seen through them ; and as too much 
light thus enters the eye, these individuals see 
b^t in the dusk. The pupil or black hole in the 
middle of the eye varies in size according to 
the amount of light and distance of the object. 
It cuts off all superfluous light, so that the 
image is defined sharply and clearly. The 
muscles of the iris can contract the aperture 
or pwpU to a pinhole, or expand it to one-third 
of an inch. The pupil only looks black because 
the interior of the eyeball is dark. Its average 
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size is I in., and the centres of the pupils should 
he 2| in. apart. In a dark room, or when look- 
ing at objects a long way off, the pupil is ex- 
panded, and it is contracted in bright light 
or when looking at near objects. This w- 
away look, from gazing at distant objects, 
by expanding the pupils, increases the b^uty 
and '' depth of the eye, and is sometimes 
cultivated artificially, and often depicted in 
sketches of female heads. Certain drugs, such 
as atropme, enlarge the papil, also fear, weak* 
ness, laA aleoliol. Otiher drugs, such as the 
Calabar bean and opium, contract the pupil. 
In men, the muscle acts involuntarily, bat 
animals that prey by 
night, as oats amd owls, 
can use it voluntarily. 

Thw Focua of tho 
Eye. Just behind the 
“iris/’ or coloured cur- 
tain of the eye, lies the 
crystattint lens [ISO], by 
which all images are 
brought to a focus on 
the back of the eye. 
This lens is hi-eonvtx^ 
and about half an inch 
in diameter, and its effect 
can be seen by focussing 
any view or object on 
a white sheet of paper, 
with a similar lens. The 
distance of the lens 
from the paper requisite 
to produce a clear focus 
on the paper is deter- 
mined by the distance 
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l)elween an object 20 ft. 
off and one 4 in. licing only in. In the 
camera, where the image of the sitter has to 
pass through the lens on the ground-glass or 
sensitive plate at the hack, the length of the 
focus is adjusted by moving the lens backwards 
or forw'ard.s with a screw until the focal length 
is arrived at, and a clear, sharp, reversed image 
of the object is obtained. In the eye the lens 
is fixed, and the sensitive screen that receives 
every image is also fixed, about J in. liehind it. 

Near and Distant Objects. To under- 
stand the focussing of the eye. one or two 
points must now lie made clear. All vision is 
divided into “ far ” and “ near.” All objects 
over 20 ft. are “ far ” or ” distant,” all others 
are ” near.” In the normal eve, the rays of 
light from each object over 20 ft. distant being 
parallel, arc naturally focussed on the eye by the 
lens, the only adjustment needed being, as we 
have showm, an enlargement of the pupil to 
admit more light. Objects under 20 ft. reauire 
what is called accommodation, as rays of fi^t 
from these are di^'crgent. This is an operation 
p^ormed unconsciously and exactly, according 
to the distance of the objective from the eye. 
Whether an object is 30 ft. away, or 30,000,000 
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milm, no change in the eye in needed to see it, 
but a great change in the eye ie needed to eee 
an object at 10 ft., and another at 2 ft. The 
change required is threefold ; the pupil is con- 
tracted and the two eyeballs converge — a slight 
inward squint — according to 
the nearness of the object, and 
lastly the lens becomes in- 
creasingly convex according to 
the same law. This is necessi- 
tated in the eye when the focal 
distance is fixed, but is not re- 
quired in the camera when the 
focal distance can be altered 
insU^ad. The more convex the 
lens, the shorter the focal dis- 
tance, and the lens is therefore 
automatically alt4^red according 
to the distance from the eye 
of any object under 20 ft. 

The lens is of almost perfect 
elasticity, and a thin membrane 
stretched across the front of it 
keeps the anterior surface flatter 
than the posterior, and a special 
set of muscles instinctively 
relaxes this membrane to let the front of 
the lens Ijecomo more convex as required. 
Accommodation, or adjustment of vision, for 
objects under 20 ft. is therefore a threefold 
muscular action — namely, contraction of pupils, 
convei^ence of eyeballs, and convexity of lens. 

Behind the lenli is the interior of the eyeball, 
filled with a delirate cryMalline jelly ^ through 
which the light passes to the back. All the 
light comes through the a})erture in the iris, 
which, whatever colour it may be on the front, 
is itself black on the inside, to prevent any 
rays penetrating into the eye, except by the 
pupil. 

The Nerve to the Brain. The nerve 
that passes from the brain into the eyeball to the 
centre of sight is like a stalk to the eye, and is 
as thick as a small slate-pencil. It does not 
enter the eye exactly at the back, but in. to 
the inner or nasal siefe, and then spreads out into 
a thin film called the rHina, A in. thick, all 
over the inside of the eyeball, excepting the 
anterior third, where no image nor light cem ever 
come. It does not lie immediately in contact 
with the white “ sclerotic ” coat of the eyeball 
itself, for betwe<m the two is a layer of cells called 
the chondd^ having the appearance of black 
velvety so full are they of black pigment, which 
forms an admirable background for the trans- 
parent nerve Him that lies on it, while it allows 
no ray of light to pass through. 

This nerve lilm [181], thin as it looks, consists 
of some doxon roost complicated layers of cells 
of various kinds, the innermost, next the choroid, 
being a layer of so-called *'rods and cones/' 
The rods are fllkd with a delicate fluid called 
the visual pur^, which it bleached as the light 
falls on it. They are supposed to give the 
pietiire looked at in black aM white, while the 
cones are supposed to be connected with the 
colour sense, certain of them responding to the 
red rays, others to the blue, and qthers to the 
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green or yellow. The retina itself is quite tians- 
parent during life, but cloudy and pink after 
death. Opposite the centre of the lens, at the 
very spot where all objects are focussed that are 
directly looked at, there is an elevation called 
the maeula InleOt or vellow spot. The optic 
nerve enters in. to the inner side of this spot. 
In this spot, all the layers disappear except the 
cones, and sensitiveness decreases with the 
distances from it. Thus, 5^ away, the sight 
is only J as acute ; at 10°, ^ ; at 20°, ; 

at 30°, ^ ; and at 40°, only Beyond 

this, vision is imperfect. Every nerve fibre that 
enters the eyeball by the optic nerve is con- 
nected with about seven cones and pigment 
cells, and 100 rods. 

On the rods and cones that lie innermost 
against the black choroid coat every object 
from the external world is thus temporarily 
photographed. 

We can “ see ” many things at once, but we 
can only look '' at one object at a time — that is, 
focus it on the yellow spot. 

The Blind Spot. As we have seen, 
the optic nerve itself cannot receive any imagt^ 
and as there can be no retina where it enters the 
eyeball, so part of every image we see is lost, 
as if a black hole was punched out of it ; only 
we never notice this, any more than the fact 
that everything we see is upside down, because 
we have long since learned instinctively not to 
notice the small blank part, and also to reverse 
the visual image in the mind. But that the 
** blind spot '' exists is proved, as is well known, 
by closi^ the left eye, looking steadily at 
this cross [ 182], and slowly raising the head up 
to a certain point ; the black dot will be seen 
as well while you still gaxe at the cross, but at 
a certain height it will suadenly disappear. 

At this height, while 
the cross is impressed 
on the yellow spot, 
the black dot is just 
on the optic nerve, 

- ' ^ and hence is not seen, 

' ^ proving the nerve of 

sight itself to be blind, 
<^*tly able to re- 
ceive objects through 
} the retina. 

The eye gazing at 
any bright object 
soon gets exhausted, 
— for the object is not 

^ merely mirrored, but 

positively f^oto- 

- graphed, as we have 

18a LBK8 OF THE *YB :♦ rt ^ 

J. tartar. 2. f.» I; 

HOST. ofajMta S. Conies rabbit be killed m 
4. cbnjQiieiivs 5. Sclerotic front of a window in 

I • bright ii«h^ iu 

10. Anterior chamber retma exammed, the 

hm of the window 
can be seen bleached uwm it. Hence, lor a 
time after coming into the house on a damrling 
day we are ouite blind. 

And here let ua once more compare the eye 
with the camera^. A photographic artist 
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standing by a nensitive camera, k>ok8 at the 
object with hw eye. and we may observe the 
simultaneoiLs pnxi'ss going on in the two. 
At the same instant that he takes the cap off 
the camera he may open his own 
eye wide, and thus takt^ off the 
cap or eyelid. The light reflected 
from the object now streams in at 
the cornea in the eye and at the 
opening in the camera. Passing 
backw'ard in both, the first thing 
met with in each is the bi-convex 
lens. This serves to gather up the 
diverging lines of light from objtH'ts 
under 2f> ft., or parallel rays from 
objects over, and causes them ti» 
converge to a f(H‘iis as they pass in 
to thesensitive plate in the camera, 
or the retina of the eye. On each, 
they at once bleach the object 
reversed. Here, in the camera, the 
process ends ; in the eyes, the 
image is at once conveyed along 
the optic nerve to the centre* in 
the brain, which sees ” it. 

The eye has one great advan- 
tage over a camera, in having a 
rurved retina equidistant in i*\vvy 
part from the lens. The camera has 
a flal jUaie and can only therefon* 
perfoc^tly focus a very small part at the same* time*. 

How the Eye ee s Colours. Light 
itself consists in the movement of lumimtuf* 
iraves of ether travelling at a 8pi*ed vaiying 
from 44fl to <167 hi llions 
of feet per second, red 
u^ave/t being the tfhwefd, 
and violet the mf*Mt 
rapid, green wcupying 
a middle fdace. This perhaps accounts for the rest 
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that grwn gives to the eye, for being of a.middle 
tone its vibrations are not so fatiguing as those 
that are very rapid or very slow, Tlie varia- 
tions in light waves are. hbw- 
evor, much more limited than 
sound waves. Kach colour is 
cau.Hed by W'aves of light of a 
definite rapidity, and certain 
cones seem able to take up 
only the slowest, or red rays; 
others the faster, or green or 
yellow' ; others the fastest, or 
blue and violet. The solution 
of the puzzle on our walls of 
“ Pears* Soap ” is thus quite 
obvious. We stare at the 
great red letters until all our 
rod cones are exhausted, and 
we cannot see with them ; then, 
if we turn our eyes away, 
though the w hole image of the 
"" Pears' " is fixed for a time on the retina, the 
red cones being exhausted, we only have the blue 
and yellow leh, and hence see it as green. Of 
course, if the red were not exhausted and we 
turned away, we should not see it in any colour 
at all, for all colours together make white Kgbt. 

Omtinued 
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Colour*blindneaa. Colour-blindness ia 
not at alt uncommon, and in some oases is most 
dangennis. iMirticulsrlv in railway empkijwni. 
for ri*d- blindness, whicii is the most common iu 
engine-drivers and others, might 
h‘iid to fatal consequences. lHt>- 
longt*d smoking of strong tobac*co 
often causes such red- blindness, so 
that no difference can Ik* st*en Ih*- 
twtH»n u rt*d rose and its leaf. 
Colour-sight, like all else in the 
l>ody, inert'ases by practice, the 
cones being, of course, living 
cells. It is found to Ik' better 
in umnen ih4jn men, as they have 
for generations been occupitnl with 
the study and discrimination of 
bright colours. The bright light of 
sunshine is 60,0(X) tinn‘H stronger 
than the moon at full, or a bright 
candle at a distance of one yard, 
and stxm exhausts the (‘ye. 

Keen Vision. Aeuteness of 
vision is dependent not only on a 
fH'rfivt eye-camera, but is {mrtly 
|>sychical and dtie to long nractic(\ 
and is therefore, like all other 
qiialitic^s, hcTfiditary. 

Four thousand years ago the 
Arabs named a small star in Uk* tail 
of tlii* (ireat Bear, now' just visible, “ Saidak," 
or the Tester (of sight), and to-day their vision 
is wonderfully k(*en. Indian guides have lH*en 
known to distinguish the Hgun^ of a man 
against the skyline 
'.»ighU*en miles away. 
Of (ourse, in such 
an inHtancH\ a great 
d(*al deiK^nds on the 
amount of light falling on tin' obj(H*t, and on 
the purity of the air. I)w'ellerH in tc»wns, on thi^ 
other hand, have vi*ry short sight, as have those 
who have to ga'/.e entirc^ly at close objec^ts. 

ReaultB of DIbubo. 
The (*ye also wastes away if 
not ust*d, like any other organ, 
as is seen in the (^eless insects 
and spiders in the grcRt cav(*H 
of Kentucky. It also enlarges 
to an enormous size when the 
light is poor, as in those fish 
that swim at great dejiths. It 
is curious to note that in soles 
and all ffat fish one of the 
eves travels through the head. 
These fish arc constructed to 
swim vertically like all others, 
but they soon begin to lie and 
to swim flat on one side. At 
first, solos, like salmon or 
trout, had a right apd left eye, 
but it is obvious that with constantly lying on 
the side the lower eye would always be buried 
in the mud. Tfie "eye itself travels through 
the head and comes out by the side of the 
otbcfT eye ; so that all flat fish have two ey(*s on 
the one (upper) side. 
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MR. JOHN MORLEY ban written contemp- 
tuounly of “ our lofty new idea of rational 
freedom as freedom from conviction, and of 
emancipation of understanding as emancipation 
from the duty of settling whether important 
prufKisitions arc true or false.” 

One of the roost certain effeots of study 
upon the mind is determination of opinion. A 
roan cannot rt^ad an adminxl author without 
receiving something of the bias of his master. 
Am we proceed in our studies, so we are moulding 
and fixing our opinions. It soema almost im|>OH- 
sible that a man should read diligently and 
remain in precusc^y the same state of mind 
concerning the direct and indirect subjecta of 
his inquiries. 

And yet rational freedom is to be desired. 
Not the rational freedom of the man of the 
world, with ” hiM inexhaustible patience of abuMos 
tliat only torment others ; his apologetic word 
for beliefs that may, perhaps, not be so precisely 
true as one might wish, ana institutions that arc 
not altogether so useful as some might think 
possible : not this faliM' and unworthy freedom 
of reason, but the true and just openness of 
mind which effectually preserves the student 
from the fierce and cramping effects of bigotry. 

Tlic problem, thertdore, is how to cultivate 
this rational freedom and openness of mind, and 
at the same time confirm and strengthen resolu- 
tion, energy, and devotion to principles. What 
we have set ourw^lves to compose is a suggestion 
which has for its end intellectual freedom com- 
bined with enei^ of action. 

Tho Broad Prlneiploa of Life. 

Now, there are certain broad and definite 
principles of life which happily admit of no 
equivocation, and upon which every man— if 
he questions himself— will find that he holds 
opinions quite as definite. For instance, a man 
will know whether he believes in the humani- 
tarian principle of doing unto others as he would 
they should ao unto him ; or, whether he believes 
in the laws of the forest, whereby selfirimess 
becomes an intellimt creed. On these broad 
and defintte prineij^ of life it is necessary that 
tlie opinions he bolds should be bol<^ and 
faithfully announced in his own mind. % may 
be uncertain whether Conservatism or Liberalism 
belter serve the interest of the humanitarian 
principle ; but he roust not be in two minds as 
to whether Freedom is better than Tyranny, oi 
Equal Rights better than the Law of the 
Strongest. On the broad prioct|de he must 
bold delinito opinions. 'There is no qtxMtion 
here of bisptiy or intolerance ; it is a question 
ol aim, ol direoUon, a questioii of aspiration 
and character. 
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If a man conscientiously believes that the 
humanitarian principle is a delusion, and that 
all the travail and heavy labour of the world are 
due to man's sentimental notion of striving to 
introduce love into a brute universe, he cannot 
bo accused of intolerance in boldii^ this opinion 
and striving for its acceptance in the world. 
But if a man holding this opinion is moved by 
c'ompassion to give money for the relief of 
distress, or puts nis ovm life at the risk in order 
to save a life which can bestow no possible 
advantage upon his — then, even while his 
tolerance is praised, he confcHses himself neithe* 
intellectually free nor courageous in his character. 

Need of DeBDlte Aim in Life. In 
the beginning, then, we suggest that it is above 
all things necessary for a man to determine his 
attitude towards life. Before he picks up the 
tools of energy he must know what he would 
fashion. Even if he finds himself unable to 
determine whether the world was made con- 
sciously or unconsciously, even if he finds 
himself unwilling to subserribe to the idea of a 
life beyond the |^avo, still he must determine 
within himself— if he would save his life from 
perilous drifting — what it is he earnestly desires 
to do with his existence. In other words, he 
must die aware within himself of a direction and 
on aim in his life. He must possess a general 
principle of conduct. 

Given this direction and aim in life, we must 
proceed to discover how study and experience 
may bo prevented from hardening the intellect 
in any one single inclination. For instance, if 
a man entertains humanitarian principles, we 
must discover how &e may save himself from 
an exclusive devotion to any one particular 
panacea for human ills— such as the gospel of a 
particular sect of Christianity, or the creed of 
the philosophical vegetarian. 

The Study of History EMures 
Tolereaoe. The first of all studies which 
makes for a wise tolerance is History. The path 
of liuman progress is strewn with the skeletons 
of forgotten causes. No one particular view of 
a thing has ever held an eternal field. Men are 
for ever setting up banners and erecting temples, 
and for ever the movement of humanity leaves 
thoM tattered flags and those mined temples far 
behind the mar^ of to-day. The reason is 
obvious, and an apprehension of this reason is 
the surest safeguara of An open mind and freedom 
of intellect. Life is a ipradual revelatioo of 
truth. We penetrate every day a little further 
into the m^teries of Nature. At no siitgle 
time has truth made an ahsolnte revelation M 
iteolf. Ihe ontlotdt of every day is a litUe 
wider. To build a tmnple with every fresh 






aspect of truth is natural — for enthusiasm is one 
of the driving forces of the world — but it is 
unphilosophical, it is irrationaU and it must 
fail. Humanity can no more stop at what is 
called Daru'inism than it could stop at the 
Inquisition. The philosophy of Plato can no 
more satisfy the cravings of human reason than 
the counsels of Lord Chesterfield. To l>elieve 
that any one set of opinions can ever hold the 
field is to say that knowledge is exhausted, 
that it has discovered all there is to l>e discovered, 
and that the race can progress no further. 
Intelligent reading of hi8tor}% then, will always 
check the student from erecting hasty tcuuples 
to his partial apprehensions of truth. He will 
balance his enthusiasm for to-day with his 
respect for the possibilities of to-morrow. He 
will never be in a hurry. 

False Intellectual Freedom. But it 
is quite possible that the student of history may 
find himself the victim of that false freedom of 
intellect so eloquently condemned by Mr. 
Morley. He may V»e so paralys'd by the 
tremendous spectacle of lost caiises and ruined 
aspirations strewn across the road of universal 
history, that he will sit with folded hands and 
profess himself unable to strike any blow in the 
conflict of his day. He will have an open mind, 
but an empty mind. He w'ill have no fixed 
opinions ; he w'ill have no opinion at all. 

Tlie way out from such a paralysis of intel- 
lectual energy lies, we think, in a devotion 
to the practical affairs of life. The student 
who remains in his closet is always in danger 
of this paralysis. But let him come from 
his books into the actual world of existence, 
let him make himself acquainted with the lives 
of men and women, let him, above all things, en- 
deavour to see the problems of existencre from 
the standpoint of those whose circumstances 
are different from his own, and it is certain that 
he will shake off his paralysis of w’ill, and find 
himself determined in certain definite directions 
regarding his opinions and his conduct. 

The Secret of Voltaire's Power. 
“ Voltaire’s books,” says .Mr. Morley, “ would 
not have been the power they w'crc but for this 
constant desire of his to come into the closest 
contact with the practical affairs of the w’orld. 
He who has never left the life of a recluse, 
drawing an income from the Funds and living in 
a remote garden, constructing past, present, and 
future out of his own consciousness, is not 
qualified either to lead mankind safely or to 
think in the cause of human affairs correctly. 
Every page of Voltaire has the bracing air of 
the life of the world in it, and the instinct which 
led him to seek the society of the conspicuous 
actors in the great scene was essentially a right 
one.” 

“Let no one,” says the sage Guicciardini, “ trust 
so entirely to natural prudence as to persuade 
himself that it will suffice to guide him w ithout 
help from experience. For there is no man. 
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however prudent, who has l>een employed in 
affairs but has hod caufs* to know that ex- 
licrience leads us to many results we nexar c^ould 
have reached by the foree of natural intelligemH? 
alone.” 

We believe, then, that the student who would 
eomhine intellectual frtHHlom with enerev of 
opinion must W something of a man of nmiirs. 
He must trust less to intuition and mon* 
to actual exjHM'ienct'. He must know* mon^ 
of life than of literatim*. It is one of tiu* 
regrt'ttnhle clmraeteristies of modem life tliat 
municipal authority should lie so very largely 
in the bands of ill-(*dueated. and therefort* nn** 
judiced pt*ople; while the scholar and slmleiit 
remain mdiind the scent's, wrong thinkers and 
wrong citizens. An active realisation of tlu* 
duties of citizenship would contribute more 
to the authority of the philosophers than many 
librari{*8 of their meditations. 

Tliere is, howe\'er, as wt* may stM* fixini the 
biographies of famous men, always a dangc*r of 
intolerance. The student who takes part in civic 
life, the philosopher w ho lH»comw a statesman, do 
not always pn*st*rve their intelU'ctual fret'ddm. 
Their intolerance may not lx* a danger to the 
State, and may not prove a serious bar in the 
jmth of their ow'n int<*lle(.'tual progrt^ss, hut it 
cannot he said of them with propriety that they 
enjoy ample frtH*doni of intellect. Ibey have 
subjects on whirh they are ‘‘cranks”; they 
have opinions on which they are bigots. 

Intellectual Freedom a Rare Virtue. 
H may lx* said at once that them* w'ill always 
he iieople in the world r<*ady to descrilM* as a. 
crank any man whose opinions differ from their 
own : but we are reiwly to admit that intellc'ctunl 
fnxxlom is one of the rarest (»f virtues in 
human scx’icty. And, further, when we examine 
lh<‘ question more* clos<'ly we an* puzzled to 
dcH'ide whether the int/olerants have not done 
rather more for human firogress than the 
tolerants. Wherefore the eonelusion we come 
to is in the nature of a com promise. We Ixdieve 
that a man may enjoy intellwtual frmlom under 
a general and steadfast principle of conduct ; 
wc hold that a study of history and acquaint am e 
with at'tual life conduces to this end ; and we 
argue that intense* d(*votion to a std of opinions 
may lx* justified, even when it seems to fetter 
fre^edom of inte^llect, if its effect upon the w'e»rM 
is in harmony with a lx*neficent prin(*i|)le of 
conduct. 

To realise that evf»ry day we approiub nearer 
to the truth of which wc shall never a^'tually 
lay human hands upon is to convince* the mind 
of the extreme value of modesty and tolerance ; 
and this is the true lienefit of intellectual freedom. 
Howsoever eagerly and firmly we mav emlirace 
one set of convictions, if wx* are modest in our 
beliefs and tolerant tow'ards the beliefs of other 
people, we shall not greatly miss the calm and 
serenity of intellectual freedom, the inexpres- 
sible satisfaction of an open mind. 


Continued 
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Boundariaa. European Russia (2,]00.(K)0 
sq. miles) siretchcH eastwards from an artificially 
determined land frontier with Norway, Kwedon, 
(•ermany, Austria-Hungary, and Rumania, to 
the confinim of Asia. Its northern shores are 
washed by the Arctic Ocean and its gulf, the 
White Sea, on which is Archangel, long the only 
Russian port, closed by ice for half the year. 
On the Baltic Sem, in the north-west, are the 
ports of St. Petersburg, Revel, Libau, and Riga, 
of which only Libau is elways open. In the 
south the Black Sea, with Odessa as its chief 
port, communicates with the Mediterranean, an 
advantage lessened by the fact that Constanti- 
nople commands the only exit and entrance. 
The land-locked ('aspian facilitates communica- 
tion and trade wit h Persia on the southern shore 
and with the Russian dominions in Central 
Asia. 

A Surface Nearly Lawat. Russia has no 
striking contrasts of highland and lowland. It 
is an undulating, plain, generally over 800 feet 
above sea level, crossed by a broad belt of 
higher ground which rises in the Valdai Hills to 
1,100 feet, and forms the divide between the 
rivers flowing to the Arctic and those flowing to 
the Baltic, Black, and Caspian Seas. The Urals, 
which form part of the boundary between 
Europe and Asia, consist in the south of parallel 
ridges rising to 4,500 ft., but are less definite in 
the north, where, in spite of an elevation of 
5,000 ft., they may bo regarded as a continuation 
of the central belt of elevation. They are extra- 
ordinarily rich in minerals, including iron, and 
the forests supply all the timber needed for 
smelting it, as well as an immense surplus for 
export. This is made up into huge rafts, which are 
floated down the Kama and its tributaries to the 
Volca. The Caucasus, which forms the frontier 
of Europe between the Black raid Caspian Seas, 
rises in Elbrus to 18,000 ft., and contains many 
extinct volcanoes. Tlie scenery rivals that of the 
Alps in beauty, glacier and* snow-peak rising 
above the lieech forests and pastures which 
clothe the lower slopes. 

Russia** Big Watsrways. The rivers of 
Russia, though they diverge to widely distant 
seas, rise near each other at the same level, 
and often in the same vast marshes. Flowing 
across a region with no strongly marked natund 
features, their courses often approach each 
other, so that it is easy to traverse the country 
from end to end by water, the boats being 
carried for a short distance across the low, 
marshy land which separates one river from 
another. Canals connect the various rivers, so 
that there is a continuous waterway, for 
examine, between St. Petersburg on the Mtio 
and Astrakhan on the Caspian. 
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I.ook out on the map the sources of the North 
Dvina, flowing to the Arctic ; the Volga, flowing 
first east and then south, round the of low 
heights, and across sunken plains to the Caspian, 
which lies below sea-level ; the Western Dvina, 
flowing west to the Gulf of Finland ; and the 
Dnieper, which flows south to the Black Sea, and 
helps to drain the great Pripet swamp, the rest 
of whose waters are carried to the Baltic by the 
Vistula. Between the Vistula and the Western 
Dvina is the Niemen, whose chief tributary rises 
only a few miles from a tributary of the Dnieper. 
All these rivers are near each other either at 
their sources or in other parts of their course. 
The country between the ^ieper and the Volga 
is drained to the Sea of Azov by the Don and 
its tributary, the Donetz. Notice the close re- 
semblance *l>etween the lower courses of the 
Dnieper, Don, and Donetz, and how this eastern 
trend brings the Don within 40 miles of the 
Volga, rendering communication between the 
(Caspian and Black Seas easy and cheap. The 
other rivers to note are those from the Urals, 
the Pechora, flowing north to the Arctic, and the 
Ural, south to the Caspian, forming part of the 
boundary of Europe. 

Cllmsts. In Russia we have a typical 
continental climate, drv and extreme, especially 
in the east. The rainfall of Russia is everywhere 
scanty, except in the Western Caucasus, and 
the districts round the Caspian are almost 
rainless. Look back at the climate maps of 
Europe. The great southern sweep of the 
winter isotherms means that eveiywhere the 
winter is long and severe. A hundred years ago 
Russia utterly defeated the great Naj^leon by 
the aid of two invincible generals. General 
Jnnuaiy and General February. There are no 
high hills to break the winter gales which sweep 
across the country with irresistible force, making 
the winters of such neighbouring countries as 
Rumania much more severe than if mountains 
intervened. Snow covers the whole country for 
many weeks, and the frosts become more intense 
and protracted as we go east. The rivers are 
frozen for six months in the north, three or four 
in the centre, and for eight or ten weeks in the 
south. At Astrakhan, in the latitude of Lyons, 
the ice lasts 90 days ; while at Warsaw, on the 
Vistula, which, though much further north, is 
also further west, it lasts only 77. 

The Coming of Sfiring. After this long 
winter, spring comes and goes in a flash. Ihe 
sound of many waters is heard ev e r ywb ete as the 
melting snow flows down to the low-lying fields, 
converting miles of county into a shallow lake, 
in which farms and viuages bnih on a little 
higher ground seem an archipelago of islands. 
For ten days or a fortnight oommimioatioa 
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ceases with the outer world/" Almost imme- 
diately it is the height of summer. “ A few days 
after the frost has disappeared the trees are all 
in leaf. Within the space of a few yards I have 
often seen the ground a blaze of flowers and 
bntterflies and dragonflies skimming over heaps 
of snow that the fierce rays of the sun have not 
had time to melt/" The summer is hotter in the 
south than in the north, and in the east than the 


west. So precious is the summer that many 
peasants, all of w'hom own a fraction of the soil, 
hasten from the -factories where they have smnt 
the winter to sow and reap from dawn to dusk, 
returning to the mills when the leaves begin to 
fall and the night frosts tell of returning winter. 

Zonos of Vegetation, Russia extends 
across the whole breadth of Europe, and has all 
those zones of vegetation which we have so far 
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Hocn only fieparatolv. In tbe north m tho tundra, 
but on a vaiiter Acale than in Norway or Sweden. 
Acrofw a deaolate, treelose, mamhy plain, bnried 
half the year in snow, the rivers creep to the 
Arcti(^ Fishin|^ in river and sea is important in 
summer^ and in winter timlier is cut, and fur 
aniroals are hunted in the forest to the south. 
The preparation of timber, tar, pitch, furs and 
tallow from the forests, and of train oil from the 
Arctic fisheries are the chief occupations. Arch- 
anj^l, the port of tho tundra, tra^ in all these*. 

T^e coniferous forests of Bweden and the 
dec^iduous forests of Central Europe are found in 
Russie, on a magnificent scale. Vihafies and t owns 
an,^ built in the clearings, and all around lies 
the boundless forest, with the river as its high* 
way. [108.] 

South of the forest bolt are tho agricultural 
lands, passing into rich steppes like those of 
Hungaiy and Rumania, but infinitely greater 
in extent. On the margin, the lan^ape is 
broken by small woods, but the true steppe is 
treeless, and grass or ploughed lands extend 
to the horizon. Much of the steppe is covered 
with rich black earth of inexhaustible fertility. 
Its beauty and fascination for the steppe 
dwellers have already been described. 

Finally, beyond the steppes comes what is 
not found elsewhere in Europe, the beginning 
of the desert in the dry, salt plains round the 
Caspian. This r^km is as thinly peopled as 
the tundra, and otwrsas little to its inhabitants. 

Occupntloiis. The uniformity of the 
surface has its counterpart in the lives of the 
people, among whom we find little of that 
diversity which marks Western Europe. The 
oc^oupations of the tundra depend on the fisheries 
and the forest. In the forest regions the forest 
industries are carried on, with apiculture in 
the clearings. Agriculture is au important 
south of the forest zone during the summer, 
and the cultivated steppes form one of tho 
granaries of the world. In winter those peasants 
who remain in their villaps carry on many 
industries, often of a highly-skilled character, 
supplying all peasant and many middle-class 
requirements. For this, among other reasons, 
lai^ industrial towns are contoed to the coed- 
fields. These are found in Central Russia, 
round Moscow and Tula, the Sheffield of Russia, 
in the Donptz basin, and in Poland. The chief 
manufactures are distilling and brewing, cotton 
manufacture, suger refining, tanning and flour 
milling. 

Thm Bnltic Lands, Around the Baltic 
lies a region of pine-woods and innumerable 
lakes, large, like L^oga (7,000 sq. miles) and 
Onega (3,800 sq. miles), or quite small. Lying 
north Ladoga and the Gulf of Finland is 
the grand duchy of Finland, with thousands of 
lakes. It is inhabited by a people whose in- 
teOigence, love of liberty, tJnd prosperity, in 
»ite of difficult natural conditions, reeali the 
Swiss. The cimital is Helsingfors, a handsome 
city opposite Revel. The latter is one of the 
ports of the Russian Baltic provmees, also a 
legion of lakes and forests, with flax, hemp 
and hafdier eneals in the clearings. These 
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Baltic provinces are not Russiaa in blood, 
and to Russianise them St. Petmhnrg was 
built among the desolate swam^ at the 
mouth of Uie Neva, the foundations being 
laid on piles. The Neva is frozen for nearly 
five months in the year. The city is handsomely 
built on both bs^s of the river, and is 
made picturesque hy the coloured and gilded 
clustered domes of the cathedral of St. Isaac 
and of many churches. Kremstadt, at the head 
of the Gulf of Finland, strongly fortified, is the 
station of the Russian Navy, and an outport 
for the capital. 

Poland. Poland, also non-Russian both in 
blood and sympathies, resembles the Baltic 
provinces in the north, but rises in the south 
to a densely-forested plateau, intersected by 
deep ravines. Agriculture and cattle breeding 
are important, and the forests supply timber, 
which is floated down tho Vistula in great 
rafts. Coal and other minerals are abundant 
in the south, where industries are growing 
rapidly. Lodz, with a large proportion of 
Germans and Jews, has hui^eds of cotton- 
mills, woollen factories, steam flour-mills, brew - 
eries, machine shops, etc. Warsaw, on the 
Vistula, tho old capital, carries on many in- 
dustries, and with its command of routes in 
all directions is bound to become one of the 
most important cities in Europe. 

The Dnieper Deain. This lies partly 
in the unproductive zone of Central Russia, 
partly in the rich Black Earth belt. The sugar 
iMset is grown round Kic'f, the chief city of the 
Dnieper, with sugar refineries, tanneries, woollen 
manufactures, and flour-mills, all manufacturing 
the products of the Dnieper basin. Kherson 
is the port. West of the Dnieper are Nikolaief, 
on the Bug, with similar manufactures, and 
Odessa, the commercial metropolis of the 
region, built on the high edge of the steppe 
almve the Black Sea, and doing an enormous 
trade in the produce of the Black Earth region. 
Bessarabia in the south-west resembles 
Rumania, and has many vineyards. 

The Baeia. The Win of the Don 
and its tributary the Donetz lies chiefly in the 
steppe region. Kharkof is the centre of the 
industrial region on the Donets coalfield, 
which draws its raw materials from the steppes. 
The traffic in goods carried by the Don to 
Rostof and Taganrog, the ports of the Sea of 
Azof, is very great, including petroleum and 
other products of the Caspian, and timber from 
the Urals, which reach it by way of the Volga. 
The Crimea, united to the mainland by the 
narrow isthmus of Perekop, is a steppe land 
in the north, with a very extreme climate. In 
the south it rises to the Vafla Mountains (5,000 
ft.), the southern valleyz of which have the 
M^terranean climate, and produce good wine. 

Tbe Volga Baaia. The Volga, the larg^ 
river of Europe, 2,800 mOes long, drains 
writh its tributaries a regioQ as lar^ as the 
British Isles, FVanoe and Germany. It rises 
in marshes in the Valdai hills, and a naviMble 
from Tver, where it leaves the hiDs. Nijni 
Novgorod, ‘ the scene of an monnoBs annual 
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fair* where the pro* 
dncts of east and 
west are exchanged, 

» buflt where the 
Oka comes in on the 
right bank, having 
flowed, like the main 
stream, through a 
densely^forested re- 
gion. On a tributary 
ot the Oka is Mos- 
cow, the real centre 
of Russia, with its 
picturesque Kremlin 
Hill, crowned with 
peaces and churches. 

Kirther south are 
the industrial centres 
of Tula and Orel, on 
the central coalfield. 

Below the confluence 
of the Oka the Volga 
flows bet ween a high 
right and a low* left 
bank. Kazan, the 
former Tartar capi- 
tal, is on the river 
only in times of 
flood. Its industries 
are characteristic of 
the steppe tow'ns, 
including tallow*, 
soap and candle 
works, and tanneries, 
utilising the pro- 
duce of the vast 
herds of the steppe 
lands, also flour and 
starch mills, sup- 
plied by the wi- 
cultural steppes. The 
Kama, the chief 
tributary on the left 
bank, flows through 
the mining region of the forested Urals, and 
brings down the produce of Siberia, including 
immense quantities of j^ain and timber, as 
wrell as tea from the Far East. The lower 
course of the Volga is through the wheat land 
of the steppe. Windmills for grinding flour 
are everywhere, the country being too flat for 
water-power. Steam flour milling is also 
important. The chief towns are Samara, on 
the left bank, and Saratov and Tsaritsin, on 
the right. At the latter town, from which a 
short railway goes to the Don, the river is 
already 60 ft. below the sea-level. A large 
branch, the Akhtuba, flows parallel to the 
main stream, communicating with it across 
marshy land by many channels. The delta 
begimT 40 miles above Astrakhan, and is crossed 


by *200 diHtributark^s. The valuable sturgeon 
and seal fisheries of the Lower Volga and 
Caspian employ thousands of men. Caviar, 
a delicacy made from sturgeon roc, is largely 
exported from Astrakhan. The chief occupa- 
tion of the Caspian steppes, away from 
the river, is cattle keeping, carried on by 
nomadic tribes, who live in tents and follow 
their flocks and herds from posture to pasture. 
Only along the river-banks and in the delta 
is there a settled population. Astrakhan is 
the Caspian port of the Volga, and an 
excellent system of canals in north-west 
Russia has converted 8t. Petersburg into Its 
Baltic port, thus giving this immense but 
remote region an outlet to the markets of 
Central Europe. 
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LJITHERTO the hand has been in the normal 
* * poHition, the top C having been played 
by Ktrotehing up the little finger. The han^l is 
said to l»c in the f'irsf PoMitum throughout the 
com|iass of two octaves up to top B, when so 
situated that the first finger gives the nearest 
note above that of any o|Mm string. But. alaive 
the top C, obtained by an extra stretch of the 
fourth finger, the left hand of the violinist ran 
stop ten extra notes on each string, those of the 
two upper strings lieing of the bi^tter quality. 
Tiie method of fingering tiiis (considerable 
range of additional notes should th<‘refore be 
thoroughly understcKid. 

Shift the left hand towards the bridge a 
note higher than it has l>een when playing in 
the normal position. Be careful to kcscp the 
wrist well down, and to let the fingers fall fier- 
jiendioularly on the strings. The hand is now 
in the Semnd Positum, and the third finger no 
longer represents (* on the fourth string, the 
sec'ond finger having liecome identified with that 
not(v Amongst iimat(cur fiddlers it is a custom 


to go from the first to the third position without 
taking the trouble to learn the second. This is a 
slack habit. The second position is as easy and 
beautiful as the third, and the student who 
devotes attention to the former will later on 
reap his reward. 

It wnll be observed now that the open strings 
are no longer utilised. The sooner the student 
gets accustomed to fingering every note the 
Ijetter. On account of the different quality of 
the open notes, good players use them sparingly, 
and only when the tones they produce are 
otherwise unobtainable. We give in Ex. 18 tiie 
fingering of the four strings in the second 
jiosition. 

Wh(m the hand is shifted up a note still 
further, it is in the Third Position. In this 
the ball of the left hand rests against the shoulder 
of the violin, the thumb acting as a brake, so 
that the hand does not go too far. On ap- 
proaching the bridge, the student will perceive 
that the notes lie nearer each other. In con- 
sequence, the lingers, especially when stopping 


Ex. 18. SECOND POSITION 
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FIFTH POSITION = ' JL i 

*■' ♦thi.tnng J .•»rd8tring_ I 2nd string . lut string 1 





Ex. 19a. finger changes 




Hemitones, come closer together. Should the 
players lingers be thick at the tip, he may 
therefore, before stoppiiig a half-tone, find 
it necessary to remove the finger which gave 
the preceoing note. Here, then, the C on 
the fourth string is stopped by the first filler 
instead of the second, as in the previous 
position. [Ex. 14.] 

Playing the same scale in the Fourth Position^ 
and bl^nning on the note D, this will be stopped 
by the first instead of the second finger, as be- 
fora [Ex. 16.] 

In tigering the four strings correctly, the 
left hand must now be more elevated over the 
edge of the belly and the elbow carried further 
under the violin, so that the fingers may be able 
to reach the G string easily. Hold the instru- 
ment firmly with the chin. According to the size 
of the player’s hand, so does the thumb leave 
the neck of the fiddle and cling to the rim of the 
belly close to the fingerboard, and in returning to 
a lower position the thumb always leads the way. 

By supping the hand up so that the first 
finger takes the place lately occupied by the 
second, the fingering changes to that of .the 
Fifth PagUum, [Ex. 16.] 

In the Sixth Po&Uion, instead of the index 
finger rep re se nting the first £ on the fourth 
string, the hand moves up and the first finger 
presses down F. [Ex. 17.] 


The top note on the first string is now G 
(fourth ledger line al)ove stafi). This is the limit 
within which se<M>nd violin parts in orchimtral 
music are written. 

The; highest rec'ognisf^ position in violin 
playing is the Seventh, the top note of which is 
A, and the thre<5 semitones alKive — namely. 

B and C — indicate the limit at which 
stopped notes may played on the fingerboard. 
In tnis position, then, tne first finger gives O 
on the fourth string, exactW an octave al^vc the 
pitch of the open note. [Ex. 18.] 

High Notes. Save that the higher the 
hand goes up the closer the intervals become, 
there should be, with practice, little more diffi- 
culty in fingering the seventh than the second 
position. The reason that the higher shifts 
are generally regarded as presenting great diffi- 
culty is chiefly owing to w'ant of familiarity 
with them, most violin music being written 
in the lower register. But the mere fact 
of the intervals Mng close together in the high 
positions, and a high note, if played out of 
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fidiitioBi. ibr <bi TMiakt to oonCbo Idi 
otlootkm' to tlid firit «iid tliM poiitioiis Mti 
him on o 1ml with tho piono itmauiier, who is 
lAmiliar onty with the three oentie ooterae of 
the keyboMd, end iiditl<M)te «U the oilier notee. 

It is not eo modi the difRonhy in fingering 
ae ih» trouble of reeding many ledger lines that 
oansee the student to hold amf fi^ tiying to 
msster the top shifts. It is only 1^ praotioe 
that great violinists have learnt to read with 
equal facility notes high up above the staff 
as those on it. Ckmsidering that the violoncello 
player must make himself conversant with the 
nass and tenor clefs as well as the treble staff, 
the task of the violinist is, comparatively, far less 
difficult. All that has to be done is for the pupil 
to proceed systematically in his daily practice, 
and gradually he will find himself burning as 
familiar a'ith the top of the compass as the bottom. 


mdssa ha mterfhat mat phqibi* have 
lound H tho toiie m oertain melodies, 

wUdif thoso*^ In the key of B 'major, lie 
natomlfy within tha half posltum. Lto many 
dther perplemties in vkdin playing, it is not so 
inmaeticable as it appears to be. The onty 
dimoul^ to overcome is to |dace the second 
finger correctly. [Ejl Iff.] 

Whereas, in the second position, the low B 
is stopped by the first fin^r, and in the first 
position l]y the second finger, the hand being 
shifted nearer the nut, the same B is negotiated 
the third finger. ^ the second finger takes 
the A two semitones above the open note of the 
G on the fourth string, the E two semitones above 
the open D of the third string, the B on the A 
string, and the Gt^ or Ff two semitones above 
the open E of the first string. 

IftterchaBigiiig Poaitiona. Having learnt 
to play in each position as well as the half 
shift witliout moving the hand from its res- 
pective situation, the student should study to 
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Half Poaltion. In addition to the seven 
positions described, there is what Uie Italians 
iiall the Moaza Manica,"' literally the half 
neck," or shift. This is not midway betweem 
the first and second positions, as might be sur- 
mised. That would make it a position and a 
half. Instead, the finffcrs stop the notes one 
degree hwer than the first position. The hand 
must therefore be kept quite close to the nut of 
the fingerboard. Let the first finger touch 
the E string peg. In music intended for the 
half position, a low is not infrequently 
written. The student observing it for the first 
lime m'ly think that it is lielow the compass 
jf the violin, and that he will have to let dovTi 
his fourth string slightly to play it. 

He may save himself the trouble. If he adds 
mentally two semitones to F t* he will under 
tand that the sound required is only the open G. 
After famUiaristng himself with the fingering of 
i&e seven positioiis, the self -instructor may remrd 
he half position aa an unnecessary oompiica* 
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apply the knowledge he has acquired by trans- 
ferring his fingers from one position to another, 
so that, no matter on what part of the fingerboard 
a scale or passage may lie, he may be able to 
execute the whole of a phrase in the most telhng 
manner, with the least possible temporary 
hand movement [Ex. 12a]. If in the same group 
a fresh position has to lie taken, and the l^er, 
without leaving the string, glides from one inter- 
val to another, the art is so to make the move- 
ment as not to develop an ugly whine or wail. 
The matter of taking the different intervals 
is termed portamtnto. 

Porta meato. Even as, in singing, this 

implies a ‘‘ lifting " of the voice from one note 
to another, and the ** bearing and behaviour 
meanwhile of the artist, so must the left hand 
of the violinist be taught by practice to move — 
in more senses than one — in a “ correct awy, 
so that there may be no undue slipping about of 
the hand on the neck. This is not omy ineffec- 
tive, but undignified. The object in changing 




wiune 

:iBi(:|KNni %e witli 6M 

paliiiiM: nl^li Mlwiirliii t^Boolt or 

rmpoMilile in Ito lunil To onable 

ilio portiiiunto to bo done oUecti^fy, the left 
bang sbould be ooenpiod in stopping the 
notee.’ The inetrumenti theye i oro, »t snob times 
will be behi with extra firmness between the 
chin and collarbone. [Ex. 20.] 

ExtoMio&n. tn accordance with the way 
the fingers are stretched to stop the notes, so is 
the extension known as “superior*' or “in- 
ferior." The tendency is to play hopelessly 
wrong notes when first essaying various chang^ 
of position. This should be carefully checked by 
the student transposing a high passage an octave 
lower. After playing it in the first position, so 
as to get the sounds well into his head, he can 
then try it in the higher shifts, together with the 
portamento effect desired. By continuing to use 
a uniform style of bowing, linking together with 


wai miablc him io do Jnalice W Miw 
of the conpoier* 

PouMflriai Clmda. 8o Ibr^ 'm'Mm 
ocmfined onr attention to the fingering 
notes. Agreeably with the human vtfice» but 
unlike the piano or organ, the violin Ji an 
mstrument naturally adapt^ for moifodic per* 
formanoe. Yet it excels the voice in that it can 
produce several sounds simultaneously from its 
four strings, certain of the notes being further 
apart thw could be stretched with one band by' 
any pianist. Four-string chords are usually only 
possible with short notes. Whisk the hair 
quickly from the two lower to the tu’o upper 
strings. Although the bow leaves the two lower 
strings, the vibrations of the latter continue, and 
so form the chord. Try Exercise 21 by drawing 
the bow with a semicircular motion firmly at 
the nut across all the four strings. 

Double Stopping. When two strings 
are bowed together with either finger pressing 


Ex. 24. 


Unisons 


_X5»xa3SIt*lL 4 0 


7|^ lH*«(veiifl in mime niaiin^ ; 





^V.NTHK iZl ^ 


etc. 


one stroke those notes which are slurred, the 
student will be able to concentrate his attention 
on the correct fingerii^. Whilst he plays as 
smoothly as possible, his first aim will ^ to get 
true intonation, so that whenever an E, A, D, or 
G occurs, he should test it by the octave of an 
open string. 

**8<»prn In 4tn.** A knowledge of the 
higher positions having been gained, extensive 
skips from low to bi^ notes, and vice versa, will 
become easy if carefully practised, the student 
always avoiding that whining effect which too 
much gliding gives. On account of the special 
character of tone which the lowest string 
possesses, several bars will sometimes be found 
marked “ sopra la 4ta," which, in English, reads 
“ upon the fourth " string. In that case, the 
whole of the passage, no matter how high it 
must be played on the G, and the Muow- 
the studrat has of the higher positions 


th**m, the effect is known as double stopping. 
This term also includes the playing of three or 
four notes at the same time, if a descending 
passage is begun on the E and A strings, the 
upper part cannot continue lower than the open 
sound of the D string, since two n<»lc8 cannot bo 
emitted from the single G string. NevcrthelcM, 
thoughtless composers have been known to write 
such an impossibility. Now take the double 
stopping systematically. [Ex. 22.] 

After combining the open string simultaneously 
with groups of four notes, try Exercise 28. 

Get well under control ascending and cUuicend- 
ing unisons, thirds, sixths, octaves, and tenths. 
[Ex. 24.] 

By changing the order and duration of these 
double notes, an inexhaustible series of studies 
can be made. The life of no violinist has yet 
sufficed for him to learn everything that can be 
acquired from this marvellous instrument. 


Continued 
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ELECTRICITY ARC LAMPS 


17 


CuutiiiiuMi frirm 

tMMyi 


The Electric Arc. Oistribotioa of Light Inverted, Enclosed, 
and Alternating Current Area. Arc Lamp Mechanisms 


By Professor SILVANUS P. THOMPSON 


QNE of the first fruits of Volta's invention 
^ of the pile for generating eontinuous 
eurrenta, in IWK). was Davy’s discovery of the 
are. He experimented on the spark that is 
produced between the ends of tvo wires through 
which the current from a pile, or battery of cells, 
is Bowing when the wires are suddenly parted 
from one another, and oliserved that the spark 
produced lH*tween two piwes of boxwood 
charcoal is brighter than that In^t wetm the tijys 
of two metallic^ w'ires. ITsing more powerful 
Imttcries, he found that if the tips of the two 
}Me(tcH4 of charcoal arc not withdrawn too far 
apart the spark becomes a persistent fiame. In 
his experiments the two pieces of charcoal were 
held horizontally, and the fiame so produced 
formed an arch between them, being drawn 
upward by the ascending air. This elwtric 
fiame he called thf art. If produced thus with 
wood charcoal, the material disintegrates into the 
flame, which boc’omes itself extremely brilliant, 
tliough unsteady, losing a battery of several 
hundred cells, he was able to draw out the arc to 
the length of several inches [170]. 

Forty yiMirs later, Foucault substitutod for 
wood charcoal iiencils of hanl graphitic carlxm 
of the kind which is found encrusting gas retorts, 
and which is used in making (^arlion plates for 
batteruni. If this sulmtaiice be ground up to 
{Kiwder, purified, mixed with a small quantity 
of tar to bind it together, compressed by 
hydraulic pressure into rods, and baked in clo8e<l 
crucibles at a bright nd heat, the resulting 
(lencils un^ hard and graphitic, and conduct 
well. A rrd 0*5 in. in diameter has a rtMuist an'^e 
of about ohm |>er fcHit. Such pencils, of 
different sizes according to the current to lie 
carried, arc used in arc Tam{is. 

Arcs of Various Kinds. In modem 
arc lamps the carlmns arc seldom disposed 
horizontally, as in Davy's an\ though this 
arrangement is still used in some forms of search- 
lights at sea. The several arrangements in 
general use are : 

Vftiicai ores. 

Intrrifd arcs. 

Enclosed arc^s. 

Aiicmate^cnrreni arcs, 

Flatne arcs. 

By far the most usual of theae is the vertical 
arc supplied with a continuous current. The 
carbons stand vertically over one another, 
separated by about | in., and the current flows 
downwards, the positive carbon being above 
and the negative carbon below. It will 
be convenient to state the properties of this 
kind of arc first liefnre discussing the other 
forms. 
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Properties of the Arc. Suppose a car- 
bon rod 0*7 in. in diameter to be held vertically 
in a convenient holder so that it can be moved 
up and dou*n and clamped at any point. Below 
it let there U* placed in a line aith it another 
slightly thinner carbon rod, say 0*475 in. in 
diameter. Let the upper one be joined to the 
positive main, and the lower one to the negative 
main. The voltage of these mains should lie 
not less than 60 nor more than 100 volts, and u 
set of adjustable resistance wires should Ik» 
inserted in the circuit to regulate the amount 
of current. Suppose, now, the tips of the two 
carbons lie made slowly to approach toward one 
another, it will be found that nothing happens 
unless they are actually brought into contact. 
Even when the air gap between them is no 
thicker than a visiting card, the arc will not 
start of itself. To strike the arc. the carbons 
must be brought for an instant into actual 
contact, and then drawn back till they art* 
scfmrated by about J in. At once the light 
flash(M4 out as the arc forms itself, reeembling 
the picture in 171. 

On examining the arc through dark glasfit*s 
— to prevent injury to the eyes — or by projwtmg 
an image of it on the w*all with a lens, sev'eral 
}x>ints will l)p noticed. The flame itself gives 
almost no light, and consists of an inner cort* 
of pale violet colour, surrounded by an outer 
envelope of a greener tint. A dazzliM white 
light is given out from the liotiom end of the 
upper carbon, and a less amount from the top 
end of the lower carbon. In fact, the source of 
the light is the surfaces of the white-hot tips of 
the carlwn rods. These gradually bum away 
and assume the shapes shown in the figure. The 
positive carbon assumes the form of a cone 
truncated at the bottom. The conical part 
lows red-hot, but the bottom surface, which is 
ollowed to a sort of crater, glow's white-hot. 
The negative carbon is also coned, and acquires 
a projecting peak, the tip of which is white-hot. 
Nearly all tne light comes from the positive 
crater, and therefore the main light of the arc 
is thrown downwards. The temperature of 
the crater is about 3600® C., that of the negative 
peak about 2700® C. 

Instability of the Arc. The arc, bc*- 
ing a flame, is liable to be blown aside by 
currents of air, hence it must be protected by a 
glass globe. It can also be deflected on one 
side by a magnet, since it is a flexible conductor 
of the current. If the upper carbon be slow'ly 
drawn upward the arc len^ens and becomes 
unsteady. If the length from tip to tip exceeds 
about ) in. the arc goes out, and does not 
relight itself unless the tips are again brought 
into momentary contact to re-strike the arc. 
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]f higher voliAgM An> aMd, the arc ran br drawn 
ciiit iongrr, Init in ibift there m little advantage. 
If the rarbona are lirought too near together, 
without touching, the arc hiaaea and lieeomea 
ufiaUMMiy. while an excreacenee of carbon, called 
a muahnK>m« forma on the negative peak. The 
hiaaing ta due to air getting to the crater aurface. 
A ateady arc cannot ne formed unleaa the electro- 
motive force exoeeda 40 volte or ao. 

FMdIag tbw ^ro. If the carbona are 
held fixed in a conatant poaition they ^adually 
conatime away by combuation. the (loiitive one 
conauming aUiut twice aa faat aa the negative 
one. Hence the arc itaeU gradually len^bena 
and becomea unatable, and will go out unU*aa 
mtaina are taken to move the carbona mnrer 
together and w) bring bai^k tlie arc to ita protier 
lengUi. In arc Unip« a roeerbaniaro ia provia<id 
Ui move tlie cnrlHtna little by little niiiarcr 
together aa they bum away— -in other worda. 
to frfd the carlama forward into the arc. When 
the top carbona uaed are tu'ice the aection of 
the iMittom imea, «NM‘b will bum away at a rato 
of about two-tliirda of an inch in the hour. 
To make the arc more ateady the top carlnma 
arc often made with a central hole filled from 
top to liottom with a eore of aofter carbon. 

Dlntrtbutlon of Light from tbo Arc. 
The aixe of the crater that emita the light 
la nearly proportional to the number of 
amperra flowing through the arc. With a 
lD.am|iere current the crater haa alioiit ^ of 
a aqtiare inch of aurface. and therefore a diameter 
of about OiO in. A circle of white hot cnrlum 
of thia aixe would emit in the dirtwtion normal 
to ita aurfaoe a light aliout equal to 2.iN)0 
candlea. But in oblique directiona the light 
would be leaa in pn)}Nirtion to the roMinea of 
the angiea ; and moreover in the actual caaa 
the negati>T carbon seta in the way and caata 
a aluidow downwarda. Hence tbe tight ia 
greateal in an oblique direction and from an 
arc of thia aixe* in leaa than candb^ in the 

maximum direction, and ia indeed kw than 
8(K) candlea if the average value in all directiona 
ia reckoned. If the motive carbon did not 
fp»t in the way the light from a crater of thia 
aixe would have the following valuea at the 
aeveral angiea. reckoned below horixontal: 

Anglt 0^ l.r atr 45' 60** 75*’ MUY 

ligU 0 5 ^ \m\ 1414 1730 1930 2000 

Thcae amounta are exhibited graphtiMdly in 
ITt. But aa the negative carVam ecUpaea a 
lot of the light, and aa ita Up throwi a little 
light out iidewaya, the actual dwinbutiou would 
he more nearly repnaMmled by the valuea : 

Amglf 0 ‘|5" 30*^ 45^ 60® 75® 90® 

tAghi 220 700 1250 1420 720 0 0 

Theae valuea are given grapbiodly in ITS. 
The amount cut off by tl^ negative carbon 
would be greater if the arc had hem ahorter. 
The circle of ahadciw caat by the negative 
carbon can be obaen*ed on the opal globe* of 
ordinary arc lamp*. 

Ittwwrtwd Aron. Fot hghtiim picture 
gaBeriea. drawing olffeea. and workabofMk it ta 
oftMi praferred that the light aboiild be thrown 
upwarda on to a wbitewaahed ceiling rather 


than downwarda ; inverted area are then uaed* 
with a thick fxjaitivc carbon at the bottom 
and a thinner negative one at the top. The 
advantage ia that with the light thua diffusely 
reflected from the wbitenwl aurfacea no ahadowa 
are caat. 

Fnclonod Arcs. To reduce the conaump* 
tioii of carbon, which rcaulta from the 8cce«a 
of the air. and Ui leaaen the coat of maintenance 
and attention, it haa Income the faahton to 
aurround the arc by a gloln* entirely cloaed at 
the bottom and nearly ckiaed at the upper part. 
W^hen the lamp ia firat lighted* the oxygen 
fireaeni in the air of the glolic ia quickly con- 
Kume<i. and after that there ia left in the glolie 
only an inert atmoaphere. in which the carbona 
will laat aix or aeven timea longer than they 
would in an open globe. The encloaing veaael 
muat not lie aliaolutely air-tight, or it will 
blm^ken. In the cncloard arc the <*tir)Kina 
aaaume a different ahape. u*itli neither crater 
nor |jeak. but nearly flat at the c*nda [174]. To 
get a good diatribution of light the arc muat 
be drawn out longer, and aa the greater bmgth 
of the gaaeoua column will offer a greater re- 
aiatance. higher voltagw— from 70 to KO volt.n 
acioaa the arc —are emplovc*d. Some enchiHiHi 
lamfia have double globi*a. a amall inner gloU* 
and a larger outer. Thin ia, however, iin- 
m^ceaaary. 

Altwraate Currwat Arcs. When an 
alternating current ia uaed. each of the ti(H 
emita light ; for aine<» the current flowa firat up. 
then down, in rapid alternation, each of the 
ti|)a iMH'omea altemately jKiailivc, and each 
acquirea a amall crater. Aa a reault. the light 
ia throun partly obliquely upward and partly 
obliquely doimward. the diatribution laMng 
aa indicHtf'd in ITS. It ia, therefon*. usual to 
aurround the upper carlxin a little above ii^ 
tip with a rettiH'tor to throw dovm wards the 
upfier |»art of the light. Tlie altematiiuE are 
can In* worked with a voltage of from 3.7 to 40 
volta. If encloacd, to make the consumption 
of carlxin alower the voltage can lx* tncreasiMl 

Arc Lamps* Hitherto we have afxiktm 
of the electric arc pure and simple ; we now 
come to are how it ia arrang(*d for practic'al 
lighting puqioaeH. The mechanism which makes 
the burning of the arc automatic alien oni-e 
the current haa been awitched on must per- 
form the following functions: (1) bring the 
carbona together m'hen no current is flou ing ; 
(2)atnke the arc — i.e.. move the carbona a suitable 
diatance apart— when the current is awitched on ; 
and (3) fc^ forward the carixina aa they bum 
away, ao that a conatant leiqph of arc is main 
tained. Vahoua other thinga are reqiiiie^l 
in apecial caaea. but the above are fundamentwl. 
We may deal with them in order. ( 1 ) Wien the 
current diacontinuea to flow, the usual action b* 
that all regulating mechanism liecomf* inert, 
loaea any grip of the carbona which haa been 
necessary to regulate them, and the top carbon 
by virtue of its own weight drops into contact 
with the bottom carbon. (2) Many mechanical 
contrivances have been invented ffir strikiiig the 
are. but the two most impoctant are the mtch 



aad tha tmka-wliael mecluaiitm. In praent- 
4ny kunpa Uie Mine meebenkm is emiigecl to 
lio holh tlie strikii^^ nad tlie feeding, there, 
lose tlieae two opmtioiis may be ccmsidered 
together. 

Itfwelumicnl Phrt of tbo Arc Lamp 
Mocdumiom. For oar present purpose 
it will snlBoe to «re tyiNcal examples illus. 
trating the main ronns wnick are in use, and 
finally to describe one lamp *m detail so that the 
reader may be able to combine any of the parU 
•epmiely desc^bed into a completed form. 

Bmllo»wliool Mochnalam. The weight 
of the descending upper carbon and its holder 
chrires a wheel against the rim of which a 
brake can be appliecL This brake is operated 
by a lever that is automatically raised wnen the 
current is strong, and lowered when the current 
is weak. Suppose the carbons to be resting one 
against the end of the other. Then when the 
current is switched on. as the resistance is small, 
there will he a strong current w'hich causes the 
lever to rise, gripping the brake against the 
wheel and turning or raising it, and so lifting 
the upper carbon and striking the arc. After 
a few minutes, when the tips have burned away 
a little, the tirv offers more resistance, and the 
current therefore decreases. Hence the regu- 
lating lever falls, and by releasing the wheel 
fwrmtts the top carbon to descend a little, when 
the increase of cnirent again checks the move- 
ment. Fig. 176 shows a brake- wheel mechanism. 

Clutch Mochwniam. The clutch may 
be arranged to act either directly upon the upper 
carbon rod, or upon a metal that holds the 
upper carlwn. action is similar to that 

of the lirakc-whecl the clutch nipping against 
the carbon rod and raising it a little when 
the regulating lever is raised, and releasing Uic 
carbon rod when the regulating lever falls. 
The action will he evident from inspection 
of 177. 

Electrical Part of Controlling 

hfochaniam. Arc lamps arc run on the 
series, parallel and series- parallel systems 
of supply [see page 2S245]. The problem in the 
design of a mechanism is to arrange that the 


ener^ given to each lamp isthe same, so that 
(^oaTamoimta of light are emitted. Obviously, 
in the series S 3 rstem, ss the snanc current must 
flow through each lamp, we must arraim that 
the voltai^ is e<}uatly distributed ; in the 
]uuwUel S 3 ^tem it is the current in each lamp 
which has to be rtmlated, fur the voltage is 
(constant * and in tW senes -parallel arrange, 
ment, where, say. sets of three lamps are run 
off 2.V).volt mains, we have to see lx>th that each 
set takes the proper current, and that the 
voHage is dividcni e<|uaUy among the thriH^ 
lam|is. Thesi* vartouH arrangements are made 
by varying the windings on the coils. If we 
wish to regulate the current we w»nd the aetual 
current which passes through the arc round a 
iHiil of thick wire [178], and when the current is 
of the right strenirih W'e arrange that the an» is 
opened to the nH|iaiHite amount. 

If it bo the voltage that must lie n^gulatod, 
we use a wil of thin wire and connivt it ac'itsis 
the an\ and whim the aiv has the correct 
v«>l(agi*, the current which (lows arotiml this 
sAtiS/ coil [179] is just suffkucnt to maintain the 
carlHins the proper disiancf* a|Mirt . 

If we wish to regulate lioth voltage and cummt 
two coils are used. These may, of course, 
be wound u|Min the same cor<\ hut as it is destr. 
able to have some weight (or some inrrtUi) 
in the mechanism, the arrangement show'n in 
180 is often adopted, wherein a sw* saw lever 
carrying an irt»n fdiinger at each entl is aciiMi 
u|)on by twt> tMiils, one of thick wire in seri<*H 
with the arc, the other of tine win* plod'll in 
shunt. 

Example of an Arc Lamp. 'Hit* ex* 
ample given in 181 is a very simple and €‘ffi*ctive 
construction due to Messrs. Johnson fi. I’hillifiH. 
A coil in the uppi*r fwrt of the lamp [shown in 
H4Hition) draws up magnetically an iron plunger 
of conical form, and with it rais4*s a scries of L- 
sba|M*d nipping-levers which grip the upper 
carlsin roci and raise it. The pattern shown 
is that used with an tmclosed arc. then* Iwing a 
small enclosing glols*, into which the iipiMW 
c'arlion enters, as well aa a larger surrounding 
lant4*rn or ouU*r globe. 


If 
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By A. J. WINDUS 

most trottbloome ilm in tha foodn toi*l crvdit oo goods acco>iint from the totid 
* acootmi m that reUtlng to stock. The debit to arrire at the cost of the unsold goods 
roason exists in the dual nature of the account or stock on band. Whatever its ainoiint» it 
itself. would first be placed on tie credit side of goods 

Acoouatn and Nomiaal Aoosraata. account to make it balance, and would then 
In the drat place it belongs to the class of rent be brought down on the opposite, or debit, side 
accounts, which also embiaccNi cash, bills payable, as the first item in the new account, the old 
bills receivable, fixtures and fittings, and every account being ruled off in the ordinary way. 
sjiecies of property employed in or associated StocK in Hand. In practice, however, the 
with an undertaking. But upon reflection we must value of the stock on hand is ascertained by actual 

admit that the gtxids account also belongs, in survey of the unsold goods, in the same way 

lart at least, to the class of fiomtno/ or temporary as the amount of cash on hand is found by 

ocounts. Such accounts exist in name only, counting the cash in the till. But while there 
hey are, in fact, sub-aooounts, which for the should an exact correspondence between the 
take of convenience are kept separate until amount of cash in the till and the cash balanco 
lerged by transfer in some account of superior disclosed by the office cash account, there is 
*cgree. To this class belong the sub-accounts ordinarily no such correspondence between the 
vbich jointly constitute the profit and loss amount of goods on hand and the balance of 
account, as rent, rates and taxes, salaries and gcnnls account in the ledger. Theoretically, 
wagm, trade expenses, discounts, and all sub- there is no reason why after allowing for profit or 
accounts of gains, losses, and expenses. loss on goods sold, and perhaps for ^uc^ value 

The gotxlH account is n*latea to this group of grK)dH unsold, the V>aiance shown on the goods 
through the saltm. Kvery profitahle sale is account should not coincide with the value of the 
effei’ted at a price which reprefwnls cost jJus stock on hand as ascertained by survey — #.r., 
profit. The theory is that tlu*se lu'cumuluted stocktaking. We may illustrate this by an 
profits arc iM^riodically transferred lo profit and examj»lc. At the <*nd of the first year's trading, 
loss account. The adjustment by tiaiisfer Mr. Andrew (Vawford leamtHl as the result of 
liHving l>CHm made, it is (Hnwible by dtnluciing MUK'ktaking that he had on hand 48 tl size .\ and 
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aoilg MA«tt ^ teii At tkiO: wm wvvOi 

moilLM^wk: 

lad 

IM AibmA «ii6d.i» 907 16 6 
146 B ikom 9 llt.ld.. 82 U 8 

ToW TO 11 2 

The total ikffioM widi tlie balaaoe broui^t 
down on goodi aocoant Ka 1 and on go^ 
acooimt Ka 2» aftor tlie noonmnlatad profits on 
Mies hftTe bam transfemdtoP.andL. aoooont. 
Bat thooa aoooonla axa not soffioient in them* 
wAyrn to ezplam tbe oomoidenoe. Attention 
is tberefora direoted to goods aoooont Na 3 
{m piaoeding page], wbetrem the i^ts abeady 
dealt witb in toe two preoading aocoonts are 
treated qaantitatiToly. 

Bj a slight rearrangement of the figurca wo 
are able to confirm the stooktaking quantities 
as follows : 

A, B. 

6732 No. of BiovM purohaAed 1 476 

28 Lom reUirned to factory ...... 61 

6704. .Nt't purchaaea 1426 

6432 N o. of HtovoH iold 1419 

217 Lorn returned by cuHtoincrM .... 140 

6216.. Net 8ale« 1279 

489 Ko. of fftoves instock. 31 Deo., 19(^2 146 

Groaa Profit. The celling prices of A and 
B stoves are 10s. and 13s. 4d. as compared with 
cost prices 8s. fid. and Us. 4d. respectively. 
Hence arises the gross profit of £519 Os. fid. it 
follows that if cost and selling prices were iden- 
tical the item gtoss profit would disappe^tr 
from, the goods account altogether, although the 
balance representing stock on band brought 
down would remain unaltered. Tints, if in goods 
account No. 3 the cost prices were ad^t^ for 
tbe whole of the calculations on both sidSi of the 
account we should obtain this result : 


ptoaet A tiidn>wiifca«br ol ' llii ‘ caodi 
aMoa« fai tlMMlBr. IfenatlxlMn. tlwiwplh 
ot •toektahing mwl to kaowa taA kMonniMtlid 
ia tto goods neoesmt ere we sen decide Gmi 
•• to idmtlier 4 trading profit has been 

made. 

Therefore, the first step towards closing the 
goods aoocmnt is to take stock. Thesect^step 
w to credit by the valoe of tbe stock on band tbe 
aooonnt about to be dosed, at same time 
opening a new aocount and debiting it with the 
vidoe ol the stock transferred thereto. If » as in 
example Na 3a, the two sides of the old account 
then agree, we are forced to the concluiiian that 
no profit has been made. If, as in the three 
preceding accounts the total of the crediU 
exceeds the total of the debits, the difference 
or maigin is gross profit. To dispose of this 
difference a transfer entry should be put through 
the journal and posted, debiting goods account 
and crediting profit and loss aocount [sec rule for 
transfers. f>age IfifiO]. 

In a goixis account constructed on the lines 
of example No. 3 before us, we are able to utilise 
the recorded quantities and prices in verifying 
the accuracy of the gross profit as stated. Wc 
have seen that profits are derived solely from 
the sales, but that they are liable to dimmiition 
by the amount of any shrinkage in value of the 
unsold goods. In the present case Ihert^ is no 
shrinkag<% and the calculation to l)e |MTf(»rmcd 
becomes a simple matter. Allowing for returns 
from customers, 5,215 A stovw were sold at 
lOs. each, being an advance over (tost of Is. tkl. 
per stove ; thertdore, the total profit on A stoves 
must be Is. fid. x 5,215 r. £3pt 2 h. fid. Again. 
1,279 B stoves were sold at l.'ls. 4d. each, or an 
advance over cost of 2s. p(^r stove. The total 
profit on B stoves is, then?f(»rc), 2 h. k 1,279 
£127 18h. (Id. If this amount be addt d to the 
profit of £.391 2s. fid. on A stovem, we shall 
obtain a combined protii of £519 tin. tkl., as 
shown. 

The Quantitative Method. (Quantitative 
accounts of raw material, labour, finished 



Several important facto emerge from a com- products, and expenses of production are essential 

pariaonof aeoount No. 3 with account No. 3a. First to every genuine system of cost accounts. Prime 

we notice that in spite of the evanishment of costing, ss it is termed, is a latter-day develop- 

gfom profit from th8 latter the amount of stock ment of accountancy, but more especially of the 

m h an d at ml of 1992 has undergone no change, analytic method to which referenbe has been 

ThiM consUncy emphaaises the fact that the made. It is resoitosd to chiefly by the contractor 

value of ^e unaohi goods at stocktaking is not and the manufacturer ; by the contractor 

necessarily tba difference betwem tbe two sides becanse estimates for work proposed to be under- 

of goods aauount, although it happens to be taken sbonhi be founded upon data supplied by 

ao in aooonnt Na 3a, fitopktaking, indeed, the prime cost aceounto of executed controcto ; 

2419 










ili« maaufftoiviw beoAiiM tliflMbj aa •fibMt 
coatf^ oT«r etary dapariiMoi of mnafaatar i ag 
can tit mamUUaA 

OttUkU thoit two ehMW of boaiaiM mea, tiio 
quantiUthra niothod of aooo«nii«kea|ilim m ee t i 
with amall favour, and the reaaon it not far to 
teek. It ia a good bntineaa maaim that the 
retolt aimed at thould be commenaiirate with 
the effort pat forth, and it it geaeraUjr feii that 
the labour of keeping oontmuoua ana olaaaified 
recorda of the quaoUtiea of atoek bought and 
told from day to day ia too high a price to pay 
for the oonaequent benefit of being able to check 
the quantitict of atook on hand at aaoertalned by 
actual aunrey with the balanoea ^ipearing in 
the atoch rcgitter. 

Toating Stocktaking Roaulta. Ac- 
cordingly, boaineNa men hare adopted a ahortcr 
method of teating the reaulU of atooktaking 
which, although not abaolute, anaweni afl 
practical purpoaea. The method referred to 
coaxhta in aaoeriaining whether the raU of groaa 
profit earned ia a proper one, baring regard to 
all the circumetenoM. If the rate in normal, or 
variei but alightly from the normal, and the 
pricea, extenxion.i, and aummationa of the 
atock book have been carefully rerifiod, then 
the amount of atook on hand ia aaaumcd to be 
correctly atated ; but if the rate ia abnormal an 
inToatigatioQ of the gooda account, including the 
itcnn of xtock on hand at the end of the period, 
will have to bo made. 

For in g<MidM account No. 2, quantitiea 

arc not regitiienHi. but valuea only. Taking the 
net aalea an £3,4tM) Hx. 4d: (a.062— £201 IQa. Hd ). 
the griMN profit aa £519 Ox. Od., and applying the 
rule for pcuHtontagoa, tlc) profit wori^ out at a 
rate of 15 per exmt. on the aalea (£519*025 x 
lot)-*- £.'l.4fl0'lb »» 15) Mr. Crawford ia aathhed 
from thix ahowing that the value of the atock ia 


In a great many boainaaaaa, the atoek oom- 
priMi a rarieiy of art bbe of trada^ and the prioea 
ace legion. Here, H would be foOy attempt^ 
to prove the value of the atoek by ma kin g 
cmlcnlaiioDi baaed upon the diffeewnoe between 
coat and aelltng prioea. The ahnplaat plan ia to 
a^pi an idtal rate of groaa profit for each 
buaineaa coming under tw category, imd to 
treat any marked deviation therei&om in the 
adwal rate aa a warning not to pan the item of 
atock in the gooda a/o without further inquiry. 

To determine the ideal profit rate which should 
obtain in a given case, it is advisable tofall back 
upon the osperienee of former yeers, or of oUmw 
people engaged in the same trade. While it is 
true of trade generally that different ratea of 
grosa profit prevail where trades are diasimilar, 
k Is, with oertiun mservatkioa, no lesa true that 
in any particular trade there exists a recognised 
standard of gross profit to which the majority 
of the traders endeavour to conform. Industrial 
competition — that groat leveller of pricee^u 
mainly responsible for this tendency of gross 
profit rates to become uniform ; but we merely 
note Uie fa<.^t and ihuss oa to illustrate the 
mode of applying the ideal or standard rate 
of gross pront in the detection of error. 

Suppose that the goods account in Mr. 
Crawfonl's lodger had been k(^ in abstract 
form as shown in goods acioount No. 2, but that 
while Uie figures for purchoiws, salea and returns 
w'cre the same aa given in our example, the 
amount of ** stock on hand (at cost) ** cUffered, 
lieing recorded as £248 Is. 2d. instead of £290 
1 Is. 2d. We should expect to find this reduction 
in the ledger value of the stock rofiocted in the 
diH^reiMe of gross profit shown, and this is 
imscsxely what happens account below]. 

Taking the nd sales ax £3,4fi0 3s. 4d. and the 
gross profit at £475 l(>x. Cd., Mr. Crawford 



correctly stated, heoausc his aelling prices were 
calculated on a bask of 15poro«iiit. ** on returns.'’ 

Thus, if la. fid., which k 15 per oent. on 10s., be 
diHlucU^ from the selling pnoe of A stoves, we 
shall arrive at the cost prioe. fit. fid. ; so also, if 
2s., or 15 per cent, on 13a. 4d., be deduot4Ml from 
the aelling prioe of B sto\’es, the post price, 1 Is. 4d. 
will aUnd tevnaM. 
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would have discovered that the rate of profit 
worked out at eli^Uy under 13*8 per cent, 
Thk result being clearly inoonaklant with the 
fact of a 15 per cent, margin of profit between 
cost and eelhng prioee he would fed eonnnoed 
that eomething was wrong. In the oeee we 
are auppoaing, a eareful recount of the stoves 
in stock leymled the fiaot that n mktake had 










oummHir 

bam made in emmtiiig 380 A stovea tnaiaad in th« goods or trading account at a rtduccd 

ol 480. The error prodnced a depression of amount, the giosa profit balance tranafermi to 

€42 lOa. OcL>~represen^ the cost of 100 A profit and kma account was lessened thereby, 

stores at 8s. 6d. eseh--in the book tfolw of the and the final balance of net profit transferred 

stock. When the ne cessa r y adjustment had from profit and loss account to capital a^^unt 

been made, the amount of stock would appear was likewise diminished, 

as £200 11s. 2d., the cross profit would be Under certain conditions such a nxluctton 
correspondingly increased to £510 Os. 6d„ and would be fully iustiticit. Thus, if the cost prices 

the rate of profit would work out at 15 per cent. at the time of stocktaking had a<*tually sunk 

as required. to the level here indicated, then the 'unsold 

If, when tried by the touchstone of the goods, even though they had rtisl mon\ would 

standard rate of gross profit, an actual rate not he worih more to the business than new 

appearerroneons, we may oe sure that, whatever goods of the same deseription --t«spccmily in 

the source of the discrepancy, it is of sufficient view of the fact that when wholi^ale prict's 

importance to warrant an attempt to locate it. are declining retail prices display a syiuptttiicttc 

Sometimes a discrepancy can be shouTi to be downward tendency. Acccirdingly,. the unsold 
the result of legitimate causes, and at other gocMhi should not he valued at inun^ than the 

times the most determined efforts to unravel totaal mount for which they could, if ntvessarv, 

the mystery may prove unavailing. he replaced immediately upon the tHinclusion 

Frequently, however, thh knowledge that the of stocktaking, 
actual rate of gross profit is false has led to the It may occur to some that if. as conqiarcHl 

discovery of t£e fraud or error which it prog* with the actual pundiasc prict's, tJie market 

nosticates. prices at stocktaking of unsold g<Mxls had ri^en 

FaUlllcatloa of Profit. For the trained trader would have lieen entitled to value 

auditor the subject of Fraud or Wilful Error in ***** sUx^k at the higher level of prices, but this 

ito manifold aspects as relating to accounts ‘dm is fallacious. The trader who scdiedules 

possesses a peculiar interest. We will select bw unsold goods at higher prices than he (Mid 

three examples of the falsification of profit. them is simply “anticipating profits 

1. The managing director of a limited » dangerous polity. Wsuse until gotHis have 

liability company holds certain sharers in the sold no profit has htn^n earntHl. To show 

company which he desires to sell at the lM‘Ht ^ fictitious gross profit in the goods or trading 

price obtainable. It is, therefore, to his inten‘st acr<nint by overstating the value of the stock 

that the market value of the shares should *** court disaster. Hence the excellent rule 

rise; and a powerful lever for forcing the price ^bat goods are to lie pncini out in the st4K‘k 

of shares upwards is the ^yment of satisfac^tory lxx)k at cost or market price, whiche^^tr in hunr. 

dividends to the sharcholoers. By law, however. The fraud committed by the laKit and kIkm^ 
dividends must be paid out of profits only, and, dealer in the case Ixdore us consisted in deprcitsiiig 

other thin^ being equal, the sum available for the value of his stock Ix^low cost at a time when, 

dividend distrilmtion among the shar(*hnlders owing to the advance* in the pri(*e of leather, 

will vary directly with the amount of nH profit, and the c<msequent rise in whoiesiik^ prices, 

and this in turn will he profoundly affi*ctcd by his unsold goo^ had IsH^ome more valuable 

the amount of gross profit made. In order to than when he bought them. Stock whi(*h was 

inffate the amount of gnws profit, the managing worth at cost, say, il.fKMI was hrouglit into 

director caused certain invoices for goods the goods account at £l,2t)(k and th<* net profit, 

arriving immediately prior to st(K*ktaking to In*. which in reality was C.'ftNl, apiNvired in the pnitit 

“daiecTforward” — t.r., post-dated — andoroitUHl and loss account as £|fK) only. 

such invoices from the debit side of g(xxls 3. A firm of merchants were in the habit of 
account, despite the fact that the goods to taking press copies in a tissue copy IxN^k of all 

which they referred were included with the invoici'S despatched. These copy invoices were 

rest of the unsold goods in the item “ sto(*k on not posUxl direct to the sales ledger, but were 

hand on the opposite side of the goods account. entew in abstract form in a sales journal. 

(Consequently, the gross profit tMlance shown and from thence the amounts were |N>st<Nl to 

on goods account was l^ely fictitious ; but the respective ssk s ledger accounts. The 

everything seemed to be quite in order, the bookkeeper, who was sbui the cashier, liii upon 

stock lNX>k having been examined, and the the expement of omitting to pass certain invoici^ 

usual inquiry as to whether all invoices had throu^ the sale# journal, and consctmenily 

been passed through having been answered in they aid not appear in the sales kf^er. In due 

the affirmative. 8o it is at least doubtful course the amounts of these omitted invoices 

whether, faifing the applicatton of the gross were received from the debtors and came to 

profit percentage test> the deception would Mve the hands of the c4Mhier, who retained them 

been laid bare in time to prevent the payment for bis own use. Since he was careful not to 

oi a dividend which had not been eamea. record these amounts in the cash hook. 

2. A boot and shoe dealer wrishing to conceal there was no discrepancy between the cash 

from the Income Tax authorities a portion of receipts and the hank lodgments, which might 

his trading profits took stock, sod in toe process have aroused suspicion, snd in the result the 

marked down the oost priees of all unsola goods profits of the year during which these practices 

percent. Thus stock on hand wssermted prevailed showed a serious falling off. 

CoiUinutd 
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NEW STREETS & FOOTPATHS 

Requiremeiitt and Coat Dedication at Pnblic HIcliwaja. 
Se^ni: out FootjMLtht. Coets of Construction and Maintenance 


By A. TAYLOR ALLEN 


A iireei defined by the Public Health Act, lg75, 
and the Private Btreet Works Act, 18G2, 
hi a highway, bridge (not being a county 
bridge), road, lane, footway, squat e, court, alley, 
or paimage, whether a thoroughfare or not. 

kiqhway$ under the Highway Act, 1835, mean 
all roads, carriageways, cartways, horseways, 
bridleways, footways, causeways, churchways, 
and pavemente. 

Raqtilrwmwfita of Local Authoritioa. 

Boction 150 of the Public Health Act, 1875, 
enacts that whtwo any street within any urban 
district (not being a highway repairable by 
the inhabitants at large), or the carriageway, 
footway, or any other part of such street is not 
sewered, leveflod, paved, metalled, Hagged. 
channelled, and made good, or is not lighted to 
the sathifaction of the urban authority, such 
aut hority may, by not ice addrossed to the res pen;- 
tive owners or onotipieri of the preinisos fronting, 
adjoining, or abutting on such parts thereof as 
may require to be sowored, levelled, paved, 
inotalledf, flagged, or chafincUed, or be lighted, 
require them to sewer, level, pave, metal. Hag, 
channel, or make good, or to provide such proper 
means for lighting the same witiiin a time to 
Ix' specitied in such notice. 

If such notice be nut complied with, the urban 
authority may, if they think fit, execute the 
works mentioned or rofonred to therein, and may 
recover in a summary manner the oxpoiisea 
incurred by them in so doing from the owners in 
default, according to the frontage of their 
respective premises, and in such proportion as 
is settled by the engineer of the urban authority. 

Powers of Urban Authoritlos, An 
urban authority may adopt the Private Street 
Works Act, 1882, in place of sections 150, 151, 
and 152, of the Act of 1875. Under thh Act, 
questions between the owners and the authority 
as to whether the street is one which can be made 
up at the owner's expense, as to informality in 
the notices, etc., as to the suffioieney or rca^n< 
ableiiesa of the works, and as to the apportion- 
ment of the expenees, are to be determined before 
the works are actually executed. 

Hiis more recent enactment is that under 
which most of the private streets are now made 
up. 

The period usually allowed by the Local 
Government Board for the repayment of Loans 
for Private Streets Works is from four to six 
years. 

Plaan, SwcUonn, Md EntliiMitM. 
Before a local antherity gives the ownem notice 
to make up a street, tbehr enghieer must prepare 
plane and reottons, which ehould be on ascale of 
not less than 1 in. for 88 ft. for a horiaontal plan, 
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and on a scale of not less than 1 in. for 10 ft. for 
a vertical section, such plans, with the estimate, 
being deposited in the council's offices, and open 
at all reasonstle hours while the notices run, for 
the inspection cf all persons interested therein. 

Before the preparation of such plans and 
sections, it will l>e necessary for the engineer to 
make an accurate survey of the street or streets 
to be made up. 

Each frontage is measured and entered in a 
book, these dimensions acting as a chof^k to the 
plotting of the various points taken from the 
offsets off the chain line. 

Plans should be neatly and clearly drawn ; if 
the plans are on loose sheets, there should be a 
title and scale on each sheet, and the date, with 
the name of the engineer clearly written in the 
right-hand corner. 

Details, such os manholes, type of guUy, 
paving, eU\, should be drawn to a large scale, 
with figured dimensions. 

The Prwlimiikary Survey, Tlie plans 
and detailed section can be prcfutred only after 
an accurate survey of the streets. The section 
should show a horiaontal “datum line," and 
lines shoaling the “formation level,** and 
“ finished furfaco ** of the proposed works. 
Pigurci should also he given on the datum line 
for the horixontal dintanros, corresponding 
exactly with those on the plan, and the heights 
of the surface of the ground above datum require 
to lie marked at intervals, as well as the depths 
of the sewers with their cross-sectional dimen- 
sion* and p*adients dist inctly marked upon them. 

A detailed estimate, showing particutars of the 
probable cost of the whole works, mclnding a 
commission of 5 per cent, (which is sUowed under 
See. 0) in respect of Burve3rs, snperiniendefice, and 
noticfs, should be prepanNl and must include 
provision for sewering, levelling, paving, metal- 
ling, channelling, kerbing, making good, and 
providing proper means m lighting. 

Each street to be made up must be kept 
entirely distinct. Pi^ IS illustrates the laying 
out and making up of a new street ; Fig. 14 is 
tbe plan ol a private streei tbowing apportioo- 
menta. 

AppoHlonins Coat Among Owoora. 

Uncto tbe Publie Health Act, 1875, the principle 
adopted in making the apportMmmeiit it based 
on trootsge only, but the Private Streets Works 
Act, 1892, rives the local authority power to 
decide whether tbe apportkmmeiit is to be made 
aooording to tbe fnmtage only or to fake into 
aeoount tbe degree of benefit derived by any 
premisea having aooess from the street, tatd the 
amount of wwk already done by any of the 
owners. Therefore, before theengmeer proceeds 
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to prepare thf» provbional 

Apportion moni, h© tnu^ti 

bo rloar on these points. 

'Kii© provisional 
Apportionment 
should show the 
amounts charged j 
on the respective | 
premiaos, the names 
of the respective owners, 
or reputed owners, also 
whether the apportion- 
ment is made according 
to the frontage of the 
respective premises or 
not, the nMMHroremente of 
the frontages, and the 
other oonslderatioiis (if 
any)ott which the appor- 
iloninetit is based. 

This work should be 
accurately done, as it 
must be remembered that 
the exact measurement 
of a frontage is uiually 
known to the individual 
who owns the promises. 

Strant Intnmac* 
tiona. As regards the 
intorseotions of streotf. 
the usual practice is to 
include the cost of the 
interset'iioits of streets in 
the amount to he ap[Kir- 
t toned over (he whole of 
the frontages in the same 
WAV AS mAnholi^. gullies. 

Aiid lArnfM. 

'rhe Metropolis MaiiAgC' 
ment Act, 1862. is the 
only Act exprossly mak- 
ing the owners of houses 
and land in the street 
liable /or the paving, etc., 
of intersections, and so 
it may be presumed that 
the omission of a similar 

S ovision in the Public 
ealtb Act, 1875, and 
Private Streets Works 
Act, 1892, WAS inten- 
tion a\. 

The engineer should 
allow A lAir margin for 
contingencies, and his 
estimate should be high, 
rather than low, as he 
must bear in mind that 
his final apportionment 
must not he more than 
15 per cent, in excess of 
his estimate. 

Final Apportion* 
mont. The preparation of the final apportion- 
ment is the last duty that the engineer usuiUly 
has to peKorm, and he should exercise care that 
the chargee in bis apportkmment are for the 
works deeeribed in the notice# served upon the 
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owners. It will not be 
permitted for him to 
lump the coats of a gmup 
of streets together, 

I and i^portion them 
I amongst the owners 
all. An appor- 
' tionment, if requir- 
ing to be corrected, 
should be laid before bis 
eounoil again. 

By the time the final 
apportionment is ready 
some proper^ will most 
probably have dhsiiged 
bands* and the engmeer 
should bear in mind 
that it k his dal^ to 
make the neoemaary 
oorreotion on the final 
apportioniiient* aa the 
pcfion upon whom the 
provisional** notice was 
served cannot be made to 
pay if he has ceased toown 
the property* the charge 
being on the properties. 

Who Pays the 
Bill. By the Metropolis 
Management Acts* the 
costs of paving a new 
street under the com- 
pulsory powers of the 
Acts, are payable by the 
owners of the houses 
forming the street* and 
of the land bounding or 
abutting on such street, 
and are to be apportioned 
by the vestry or district 
board of works. 

The engineer should 
note that the incumbent 
or any minister of any 
church, chapel, or place 
appropriatea to public 
religious worship, which 
is by law exempt from 
rates for the relief of the 
poor is not liable to 
any expenses in private 
streets works, aa the 
owner or occupier of 
such place, nor is any 
expense deemed to be k 
charge on such church, 
chapel, churchyard* or 
burial ground. 

Strwet* Naming 6 
House • Numboviag. 
It was not until the 
commenceiDent of the 
present century that in- 
convenience was apparently felt from the want 
of any distinguishing names of streets* or 
numbm to houses. 

The Towns Improvement Clanses Act* passed 
in 1847, gave povmr to local antboritaes to eanse 
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nmmes of streeto to be marked or painted on a 
conspicuous part of some house, building, or 
place, and also power to compel occupiers of 
houses to mark their houses with approved 
numbers. 

Names of streets should be marked up in such 
a wav as to be legible both by day and night. 
The best description of street name-plates are 
white fflazed china tiles, 6 in. square, on which 
either Dlue or black letters are burnt in, one 
letter on ea<di tile. These are fixed by chasing 
them into walls of buiklingB and setting in 
oemeat. 

The best method of honse numbering is by 
allotting even numbem cm one side of the street, 
and odd nnmbers on the other side. 

Dndlo tto n mm Fiiblte HigliwnTs* 

The partiee proposing to dedicate a new 
laid out in mral distmts as a public highway, 
mnet ^ve the engineer and mmreyor of m loeial 
auth(Hlty three mcmths* notice la wri ting of such 
intention, end further oonstniot the same in s 
substantial mdnner, and of the width required 
by the Act to the satisfaction of the surveyor 
ai^ two justices who, on receiving such notice, 
shall view and certify the same, when, after 
being used by the imbbo 
and kept in repair by 
the said party for a 
period of twelve months, 
such road shall become 
a dedicated highw'ay 
repairable bv the in- 
habitants at large. 

Under the Public 
Health Act, 1875, the 
local authority may by 
notice in writing declare 
a street to be a highway 
repairable by the in- 
habitants at lar^e, after 
the works specified by them have been executed, 
provided that no such street shall t>eoome a 
highway so repairable if within one month 
after such notice has been put up the majority 
of the owners of such streets object thereto. 

lender the Private Streets Works Act, 1802, 
a local authority may take over a street in a 
similar manner whenever all or any of the 
w'orks specified by them have been executed. 

Sotting out Footpntko. The mode! 
bylaws made by the Local (tovemmcnt 
Board respecting new streets require that 
all footpaths of a street shall be of a width 
not less than one-sixth of the entire width of 
the street. 

The following an explanatory example of 
this requirement : 


The slope (cross fall) from back edge of Mth 
towards the kerb to fall at the rate of one^atf 
of an inch in every foot of width, if the foot- 
path be not paved, flagged, or as^altedi, and 
at the rate of not leM than a quarter, and 
not more than one-half of an inch in every 
foot of width if the footway be paved, fiaggeif 
or asphalted. 

In excavating to the required depth for paving 
the best meth<^ is to put wooden pen so that 
the upper ends represent the finisned surface, 
and then to excavate to the required depth bciow 
the top of the pen. 

In praotioe,^Uis are usually laid to the follow- 
ing table, which. It will he o b serve d , oompttee 
with the above requirements. * 


Valurtof 

raviiif. 

AsphaH 

BriSs 


fbotorwMlIa 
In. 


Gravel 

Stone (arrifiolal and natural) , 
Tar 



15 . FLAW 8110 WINO PRIVATE CARRIAGE ENTRANCE 
ACROSS A PUBLIC FOOTPATH 


BnUre wldtli of 
•teret. 

WidUi of psth 
on emch tide. 

W'ldUiof 

earrlsccwAF. 

Ft liiu 

Ft Ja 

Ft la. 

eo 0 

10 0 

40 0 

SO 0 

8 4 

33 4 

4S 0 

7 0 

28 0 

40 0 

6 8 

25 8 

se 0 

• 0 

! 

24 0 


The height of the kerb or outer edge of the 
footpath, except in case of croMings paved 
or otherwise formed for the use of foot passengers, 
shall be not less than 3 in. 
at the highest part of 
the channel, and not 
more than 7 In. at the 
lowest )>ari of such 
channel. 

The reason for this 
requirement of the Local 
(soverninent Board is 
that a height of less 
than 3 in. would remdor 
it )K>SKibIc for vehicles 
to drive on to the foot- 
path, or for the water 
in the channel to over- 
flow it, and w^ith a height of more than 7 in. it 
would bo inconvenient for foot passengers. 
Where it is necessary to construct a carriage- 
way entrance across a path, vitrified bricks or 
granite setts should be laid on concrete [16]. 

[See Kerbing and (Channelling, page 2326, 
for examples in actual prairtiae.] 

AsphAll. Asphalt is largely emploved as 
a paving material for footways. It makes an 
excellent footpath, Vxnng durable, non -slippery, 
expeditiously laid, pleasant to walk upon, and 
not glaring to the eyes. 

Unfortunately, on account of what is technic- 
ally termed creejfing^ it cannot be laid on paths 
having a considerable inclination, or cracks 
occur with increase. 

Mastic asphalt is more commonly used upon 
footpaths than c^tmprtssed asphalt. Asphalt, 
properly so called, is a natural compound of car- 
inate of lime and bitumen, and is found 
principally in volcanic areas, the proportion 
varying from 7 per cent. Utumen and 93 per 
cent, carbonate of lime to 20 per cent, bitumen 
and 80 per cent, carbonate of lima. Men of 
erudition have asserted that it was the pitch 
used to make the ark watertight, and that it 

2 ^ 
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llli pli(90l 0 I 

Twm toik, welgliiiif 1 ewt to ) ewt 6 idii» M 
pUoed in mi muSm ermhert niim tliflgr m 
brokMi into «nill piaoM. Altar paiitni moagh 
tha oroaliar, tba M|ihalt if onrriaanp I 17 a^^ 
to Uia diatntagralori, whiah nm at n apaad of 
1,800 revolfitim per mitmta, and la ground to 
a very fina powder. 

This powder ia than put into i^iallT-mada 
oauidrona, and gant^ ooilad ana worked bj 
agilatora with oertaui proporUona of refined 
mtnmen* (added aa a diuc), and when heated 
to a temperature of about 400 F., a mix- 
ture of fine Bridport grit ia added (in making 
maatie aaphalt), and then roughly moorporated 
with the aapbalt i:^ the rotary working of the 
agitatora. It ia then turned out into iron 
moulda. forming the well-known cakea. which 
weiffh about | cwi. each. Tbeae oakea are 
hroktm up into pieoea on the aite where the 
asphalt ia to be laid, and placed into amall 
IxirtabJo cauldrona with juat sufHciont bitumen 
aa flux, and, when properly heated, the aaphalt 
mastic ia ready to be spread over the cement 
concrete surface to the thicknoM required. It 
ia then turned into iron moulds, forming the 
well known oakoa, which weigh about 56 lb. 

Anpbnlt I^nylng . ThoM' cakes are usually 
aent by the manufacturers to the site where the 
paving is to Ui laid, and here Uiey are remeltcd 
m amall round street boilers on whet^ls with a 
Are under them, to which is added from 30 to 
40 per cent, of fine, clean, diy limestone grit. If 
silictouM grit only can lie obtained, it should be 
as tiiw^ as sea sand. When ready f<ir use it 
should lie hot enouffh to vaporise* a drop of 
water. It is carrioa in pails, and spnmd, by 
means of wfuiden hand Aoats, over a prepannl 
smooth foundation of 3 in. of concrete (6 to 1) 
previously allowed to dry. Silver sand is then 
spnwd s|)aringly over Uie surfaci^ and rublied 
in by Aoata. In aix hours the footway is ready 
for traffic. One ton of as|dialt covers 36 sq. 
yd. when laid 1 in. thick, which is the usual 
thioknesa adopted for paths. The advantages 
of asphalt pavements are duralulity, a smooth 
surface unbn>ktm by iotnU, a good foothold, even 
and regular wi^r, and an impervious character. 

Owing to tlie sulsniiution of inferior material 
made from gas Ur, Stockholm tar, hard |Mteh, 
and mund Umestone mixed with bitumen as 
aaphidt, it is essential that the aapbalt to form 
the pavement should be speciAed to be composed 
of |mre natural rock taken from the mines of the 
Fnmch (or other approved) Asphalt Company. 

BrloRn. Blue brick-paving for footpaths 
is one of the okiest materials. Buff ip^ite 
vitiiAed bricks, made rolely from the Ane granite 
clays of South Devon, have come into genml use 
ohMy owing to their toughness, and their cokwr, 
which gives an improved appearanoe to the 
paving, preaenting a very bright and pleasing 
effect when lakL Methoda of laying bricks to 
various pattems are t'hown in IA 
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In Isualed la n wiff to dsffiky Hi hnit 
avoid tire Machi wfdoi In UMupgr 
ve ghmn paviag*hviolBi n had 

The AriiM mnei Save ffie mtoai eareM 

■♦tmrtion, or m tfcs ptoeeie the beat of material 
treated by the beet methods will be w ode t ed 
worthleie for pnvii^ 

Pnvlii|-brioks differ foom ordina^ bridm 
ia that ttey are tbinner, betag only 2 m. thick, 
and are mo harder and more oompaci. 

Cottcsmtn, By concrete or cement paving 
ia meant tlfo inch of Ane stuff which is hud on a 
coarse concrete foundatioa. 

The use of concrete, aa a monolith, as a paving 
material for footpaths, has made great {srogress 
during recent yrsuv, and in nearly every town 
in the United Kingdom, more or less, concrete 
may now be seen as a pavement. It is one of 
the cheapest and most durable paths which 
can possibly be formed. 

The following may be taken ana fair descrip- 
tion of the manner in which in situ concrete 
footpaths should be constructed. 

Laying Concrete Footpnthn* The 
foundation is excavated to a depth of about 
6 in. below the Anished level, and a bed of gravel 
1 in. in thickness is then laid. A thickness of 
about 3 in. of clean hard stone is next laid, and 
well watered and rolled, lire footpath ia then 
divided into bays 6 ft. in width with strips of 
soft wood, and ea?h alternate bay completed 
by laying upon the ntone foundation 2 in. of 
carefully*pre|iar(Hi concrete composed of one 
part Portland cement, two parts coarse clean 
gravel, or other suitable material, passed 
through a I -in. scn^icm, and two parts of clean, 
sitarp sand, which iimst Ik* well beaten into 
placM* ; and liefore it is set a Anishing coat 1 in. 
in thickness of concrete, composed of one part 
Portland cement to two parts granite chipptngs, 
is added and brought up to the Anished suHace of 
the foot[>ath, Iwing well trowelled and smoothed 
into place. The strips of wood are removed as 
the work is Anished. 

Tlie concrete is thus laid in bays to allow for 
exiMUiHion and to prevent the surface from 
cracking or gaping open, which is liable on the 
changes of temperature on large exposed sur- 
faces. 

Luyl&g Cwacrwte Fawlng, In laying 
insitu concrete paving, the following points 
should be observed : 

(а) From October to Blarch is an unsuitable 
time for laying, owing to the frosty weather. 

(б) It is better to avoid extreme beat, as the 
aun takes the moisture out of the upper 
face before the cement has time to set. 

(c) It is advisable that the ground ahoukl be 
wetted before it is laid, and the Anished 
surface ihoakl be protected by damp bags 
or planks for a wm or two before being 
used for traffio. 

(d) Beaoh diingle ia preferable to enisbed 
granite, but the sand should be carefully 
aereened from the shingle. 
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wHIimiI angr 

mamam gf W^&t 

boiog Tiiibid* 
and ill ISPS 


a teat wtm 
made of a 
portion of 
the laid par* 
ing, when 

1 ao. ft. wan 
oniimed at 
562 4 tone. 

The paving 
ooneieta of a 
layer of 
Thamee lait- 
la’it oonorote, 

2 in. thick, 
laid on a 
foundation of 
4 in. of clin- 
ker or brick 
rubble. On 
ibo fiallaMt 
concrete a 
layer of gran- 
iW concrete 
1 in. thick 
in laid, each 
layer laung 
well worked 
no an to re- 
m<»ve cavi- 
t i c R . 'P h e 
Hurfaceof the 
lant layer in 
trowelUid to 
a fair fac^e. 
which is then 
Mand<^ and 
rolltMl. The 
concritte in 
laid and fin- 
ihIomI olT in 
lianels. and 
(an be left 


16 . candy’s Birrr vitrified paving bricks 

One ton of Portland cement mixed in the 
proportion of 6 to 1 will cover an area of 42 
Ruperficia] 3 rard». 6 in. thick. 

One cubic yard mixed as afiove will require 
3| cwt. of cement, 9 cwt. of sand, 18 cwt. of 
gravel, and 40 gallons of water. 

Fdnrtoen labourers mixing and laying concrete 
will complete about 135 super Hcial yards per 
day of 10 hours. 

Stuart** Granolithic. Stvari'» Orano- 
litkie is one of the beat known monolith pavinM. 
Ormnolithic is the name that was cotnod for Uie 
paving by the inventor, who, knowing its great 
value and qualities, patented it Uiroogbout the 
world. 

The surface is indented by the nae of a spiked 
roller, writh a view of preventing slipperhiM. 

Dur^ 17 years that a piece of inis paving 
was laid in Leadenhall Rtreet, London, U was 
compaled that 62,000,000 people passed over it 


SHOWING MANNER OF LAYING either in gr(*y 

or r(Nlcok)ur. 

Gravel. Pebble ptU^hing was much used 
in the earlier periods, and some portions still 
remain in old county towns. (Iravel paths are 
only suitable for suburl>an districts, 'niey must 
be well bottomed with dry rubble, well ciraimd 
and rolled. 

Hoggin from stone quarries, or gravel obtain- 
able from Hevenoaks or Ooydon, is the iNsst 
material for binding and forming a good sur- 
face. 

A good path for country roads and lamsi, and 
one which is found to be firmer and more 
comfortable to pedestrians than ordinary gravel 
and beach paths, is made to the following 
abbreviated specification : 

Foundation. Welt formed and left looee. 

Bottom Layicti. Foor inohee of chalk, brick 
rabbis, ooame clinkers from furnaoes, or iron clinkers 
from a local foundry, well watered and roiled. 

Be(»nd LAvnu Two inches of 6ne aslies well 
eoaeoUdatad. 


2427 









Tor Laymm (Vitwilwd mafimm), Om iiwb of 
HitUMi bumi briokdttflt. or m«ood»mi«oil yo«I 

well wmtered mnd ntlhd. 

Such Mjmth will we^r well, but it m liftble to m 
growth of vegetation. 

Artificial Stoaa. The maiiufeoUtre of 
artificial atones is not altofi^er to bo clatfled 
OH a new art, for onr forefathers made use of 
lime burnt from cockles and other shells to mix 
with sand. A strong material was made from 
terra ptazolana. Imported from Civiia Vecchia* 
and it was with this that John Bmeaton 
cH^mented together the granite blocks of the 
Kdkiystone lighthouse two centuries ago. As a 
paving matoi^l the merits of Victoria sUme 
cannot be surpassed. It is oompoMHi of finely- 
crushed mnite from Oroby, in Leiotwtershirc 
(washed 1^ patent machinery), and Portland 
oomeot, careruUy and is manipulated 

and moulded, and siibwMjUcntly stecfied in a 
^iat<«ni solution of natural, soluble silica, by altich 
It is hardened, and nmdered jwaclically ncm* 
|RiroiiH. 

Tile crystals of the Lei<H*sU'rKliire granite are 
regular in charai*ter, Iming of moderaU^ siae. and 
well cemented by a paste, which the anal^rais 
shows to be unusually free from destructive 
alkaline ingredients. Ilie small sise of the ptetRRi 
of granite used in this manufacture renders the 
presence of the alkalit^ practically innoxious, 
because the artificial cement used surrounds 
thesi' pieces wiUi a protect tvt* coating, and pre- 
vents the possibility of any dissolving action by 
the air or tnoistun\ 


Making Artificial Stoaa. Sample lots 
of Portland eenient are tak<m and mack* info 
briqtudies, luivtng a tm^aking surface' of 1 s(|. in. 
These bric|uett<si art' expotsd to the air for 24 
lioiint and then immerm^ in waiter, where they 
remain for six days, whim they are tesUd by a 
double- k'ver Uwting ma<4iine. 

'Phe aggregate and cement, having Is'ctune in a 
manner guaranietd by the treatment and pre- 
cautions descrilied, are mixed together in a dry 
state by machinery, and tht* waitT is then add<^ 
in a careful manm>r, so as to avoid the danger of 
washing tmt any of the tine and more soluble 
portions of the cement : and liefon* any initial 
set of cnule eoncrett' mixture can arise it is put 
into the moulds, in which it is carefully worked, 
in order to fill up the angles and sides, thus 
ensuring aoeurate arrises all n>und. After having 
remain^ in the moulds a sufficient length of 
time, they are taken to the tank in the silieating 
vmrd (protected from the weather), and eo%*end 
by the silicate solution, where they remain until 
the proper beneficial properties have been 
imparUd. 

llie machinery ret^uired for the converaion of 
the crude silioa into aiticate is of a special sharao- 
t«r. The caustic soda is obtained from the best 
sources and of the purest quality, because t^ 
presence of sulphur, which sometimes exiota in 
fMirslssst^ manufactured soda, has a most pre* 
judieial influence on the silicate. 

The slabs, alter being taken from the tanks, 
arc staeked in the yard, where they remam to 
season, and are taken away in order of their i^e. 
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Vmrtmikm of AHilletol StWM fitata. 

Paving dabs are reads of various msas and 
thicknesses ; Uiose of 2 in. weigh 25 to 25 lb. tha 
loot soper, and are convenient to handle. 

Street comers are made with patent slabs 
moulded to radiating and other rectangular 
shapes to fit the radius, and the difficulties and 
waste attending cutting the stone at random are 
avoided [17^ 

The granite used for the Imperial slabs is a 
mixture of Aberdsem Guernsey, and Gnenast 
(Belgium). 

The Adamant stabs are composed of finely- 
crushed Aberdeen granite and Portland cement 
Other m-tificial stone slabs arc composed of 
finely- broken granite York stone chippings from 
stone slag and destructor clinkers mix^ very 
accurately with Portland cement and subjected 
to different proccMps. Municipal authorities 
largely manufacture their own artificial slabs by 
the iii^ of hydraulic artificial stone pressen, and 
with a staff of three men an average of 35 slabs, 
ro .amring 3 ft. by 2 ft., can be manufactured in 
an ordinary working day. 

Laying ArUficinl Slnba. Much de- 
pends on the way in which such slabs are laid, 
before laving, the area to be paved should be 
excavated, or tilled in with gc^ dry material 
well rammed, as may lie required to suit the 
intended levels of the path. On this a U 3 rer of 
poor hydraulic lime-mortar is sprt^ad, on which 
the slatm are wi'U and truly liecldtyl. The slabs 
sliould be of such dimensions as to break Joint 
when laid [17]. ('are should be taken to allow 
between the paving and building a little space 
(say. I in.), wliich should be filk^d in with sand, 
so as to allow for any disturliancc of the ground 
caused by frost. Wlien laid, the slabs should be 
run in with grout made from mortar similar to 
that uirrI for bedding. 

Where the natural ground is of clay or chalk it 
is advisable to put in a laytir of ashes or broken 
clinkers, 3 to 4 in. in clepth, to form a dry 
foundation under the slabs. 

The percentage of material broken or craetked 
in lifting and relaying over pipe trenehes is found 
to be greater with artifioial stone than w*ith 
natural stone. This is partly accounted for by 
the ekwe joints of the artificial slabs and the 
brittle nature of concrete. The average waste 
in artificial atone is estimated at about 3 per 
cent., but this depends very largely on the manner 
of bedding and jointing, and on the care used in 
laying, lifting, and relaying. 

Wear of Artinclal Stone. Artificial 
olahs are not found to be more injurioualy 
affected than natural stone by severe frost, and 
for busy streets this paving is pushing in situ 
coooreie jiving out M the fielo, owing to the 
praotioabinty of lifting and replaoing when 
electric light, gas. or water treadMO have to be 
taken under the pavement. 

The period allowed by the Local Government 
Board for nqiayment of loans for artificial pave- 
ment seems now to be about the same as that 
for natural stone. Pormerlv a shorter period for 
repayment was given, but this doubtlesa depends 
upon the special eircumstanoes in each case. 



Nmturml Stone. Fdr nuuiy cenmtiomi 
Tofk stone flagging WM remdad aa the oriierton 
material for footpaths. Without doubt it is the 
most oomfortable to walk upon. 

York stones of 3 in. thickness, after being laid 
for twmty-five years in Kensington, where a 
large quantity of this stone is laid, were taken 
up, refaced, rcequslred, and relaid in a subsidiary 
street, where they are likely to last another 
twenty-five years, and the best of it can then be 
worked up and laid in narrow courses n>und 
public parks and pleasure grounds, the remainder 
coming in useful for road foundation. 

It will thus be seen that York has neveral lives. 
Lazonby (Cumberland) Hags have been in use in 
(I^rlisle from time immemorial ; they are very 
durable, and when laid on a good foundation, on 
a 1-in. bed of good mortar, have been known to 
wear evenly down from .*1 in. to 1} in. in thick- 
ness ; but it is very diffit'uli (o get these flags of 
the same quality as thirty years ago. though 
whole mountains have In'cn rooted into. Caith- 
ness (Scotland) flogs are the other only natural 
-^tone to compete with Y^ork. It has be<'n 
ascertained that the resistance to a ^a<lunlly 
increased bending stream l»etwtH'n Y"ork and 
I’aithncss flagging is in favour <»f the latter. 

In the West of 
England the 
Devonian lime- 
stone flagging is 
nuch useii. 

The foundation 
for flags should 
lie good. Hard 
;'ore is that most 
generally cm ploy • 

?<1. and, owing to 
the uneven sur- 
face of all flags, 
t is necessary to 
l>ed on sand. 

The joints should 
Ik? set flu.sh, and 
each stone point* 
jhI in properly 
mixed blue lias 
aic»rtar. 

T u r. T a r - 

paved footpaths 
are undoubtedly 
the most popular 
formation where 
the traflic b not 
too heavy, and 
the manufacture 
and laying of this 
class of paving 
deserves much 
more attention 
than is generally 
bestowed on it. 

In no case 
should gas tar be 
used until it baa 
been stored for 
about six monthi. 
so that the vola- 


tile oils and whatever water may have been in 
the tar has had time to recape or oome to the 
surface. The tar should then be drawn from 
the bottom of the tank. 

MnKlng Tnr Paving, In manufacturing 
tar paving the common pwtice is to heat the 
stone (Kentish ragstone, ^rbyshiro limestone, 
chippings or gravel) |iroposcd to he used in a 
heap or clamp, the clamp being fired at the bot- 
tom, and coke breeze or small coke being mixed 
vrith the stone. When the fire is exhausted the 
clamp is allowed to nmiatn for a few days while 
it CHK>ls, and the heat gets more uniformly dis- 
trihuted. 

Another practice is to heat the stone on a hot 
hearth, on which the stone can Ih> raistHl to such 
a temperature that it will alworh as mut*h tar as 
possible without ignition. Hot tar is added to 
the heate<l stove, and the same turned over with 
hot shovels until all parts of the stone arti well 
eoated. Tar imving thus made should lie stortnl 
for at least three months Iwfore btung iiswl. In 
storin'^ it should he kept as free as i^ossible from 
damp. Tar paving improves if kept for a year 
or tw'o. although the natun* of the tar, U> all ap- 
|H*aranc(^. has disapfieared. 1 1 ean lie fresh<*niMl 
with a little refined tar Wore Iwing uscct 
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Foundation for Tar PaTlttf. Tbo 

•ion«ft used tboukl be of uniform size, modune 
brokcm, and ecreetied ; tboee iot the bottom 
layer Hhouid not exceed 1 in. in diameter* and all 
the atonee need ebould be retained on a aiere 
of t in. meeb. Tbe atonec for the top layer ebould 
paiM ihrongb a eiere baring | in. meeb, and be 
rrtained on a eiere of ) in. meeb. 

Tbe nround of the area proposed to be tar 
paved should be levelled* allowing fora fall of not 
less than 1 in. in 3 feet. 

Tbe foundation on which the tar paving is to 
lie laid should be composed of broken brick, 
ashes, or other similar hard core, not less than 
3 in. in ibickness, and well rolled until solid, with 
a fairly smooth and level surface. In situations 
wberti there ia an exiating foundation of grave! 
or other suitable material, this reauires to be 
levelled only to falla as mentionoa almvo for 
ground-work,” and well rolled ; all soft places 
excavated and made good with suitable hard 
core, as previously specified for new foundations. 

Lny^f Tnr Pawing. Tbo tar paving should 
lie laid in two coats, each coat being separately 
well rolled with a roller weighing not less than 12 
rwt. The bottom coat should consist of material 
of 1 } in. ^uge, and the top coat of material of } in. 
gauge, surface, when being finished, ought 
to lie sprinkled with white Derbyshire s|iar of 
^ in. gauge, and before final rolling, dusted over 
with fiiielv-scroemid spar or limestone dust, to 
leave n white snuHith surface on completion. 


The tbudmeM of llw woflc afiiuuidwtiiy 
sng to the traffic lor vffitdbi it ii liiteidcd* and 
sl^ld gently agree with tboee given below 
for tbe varioua puipoaes mentumedr-Hae. : 

PATHS (ufiih ordinary trafie). 

Work to be laid 2| in. thk«. 

Bottom coat 1} in. thick, of in. gauge 
material. 

Topcoat { in. thick of {^in. gauge matmal. 

PATHS (wiih light tra^). 

Work to be laid 2 in. thick. 

Bottom coat in. thick, of in. gauge 
materials. 

Top coat I in. thick, of ^^in. gauge matmial. 

Tarring and sanding (or, aa it is termed, 
“ dressing ”) the surface of tor paths should be 
done during diy weather, the first summer after 
the tar paving is laid, and afterwards trietmiaily. 

The tar used for this purpose should be well 
seasoned, or refined tar, heated in a caldron, 
with a little pitch. After the surface of the path 
is swept clean, and the hot tar well rubbed in, 
a layer of dry sharp sand, about A in. thick, is 
spread on the tar so as to keep it from adhering 
to pedestrians' feet. Hiis sand works into the 
tar, and forms a thin coating, which preserves 
the life of the path considerably. 

Tar pavements must not be compared with 
asphalt or paved paths, but only looked upon as 
a substitute. 

Jloada ronrludtd 
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A STUDY OF LIGHT nnacs 
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Bf Dr. C W. 

T'H£ beet faehion in which we can approach 
^ the gigantic enbject of light will be by a brief 
historical retrospect of our knewledge. To this 
there needs only the prelimina^ statement which 
would establish the parallelism between light, 
sound, and heat in respect of the distinction that 
must obtain between the physical and psycho- 
logical aspects of the subject. There is an 
objective reality corres^Kinding to light — to what 
we call light. It is not in itself luminous, but 
ranges everywhere throughout the universe in 
utter darkness until it rt^aches a seeing eye. The 
blind man enters into sunlight ; the light is 
there, but he c annot see it. If wo wore all blind, 
if the human race had happened never to develop 
the faculty f»f vision, we should not find it 
diflicult to understand the objective similarity 
betwetm wavc^ of light, which we happen to be 
able to H(*e. and the waviw w'hich (’onstituU\ for 
instancie, the Hcintgcn rays, and which wo are 
unable to see'. 

Theorloa of Light. It is with the great 
name of Newtem that we may U'gin. In his 
day there were two rival theories of the nature 
of light — one known as the corpuscular theory, 
the other as the tvave theorj’. The former is 
r.lso known us the emission theory or emanation 
theory, and the latU*r as the nndulatory or vibra- 
tory theory. It was gencrrally accept^ and. of 
eours!', still is accepted and proved that light 
consisted in the motion of something. This 
could no longer bo doubted when the astronomer 
Itomer. by making observations u\x)n the mexms 
f»f JupitcT. showc'd that light tcKjk time to Iravt*! 
from one plac^ to another. When this fset was 
established, it became plain that men must seek 
for the nature of this something which moves. 

The corpuHcular theory of light held thst the 
sensation of light is created by a stream of tiny 
particles w'hioh are sent outwards in straight 
lines from all luminous bodies, and which strike 
the eye. The wave theory declared that there 
is no* motion of any substanoe through space, 
but only that special form of motion which we 
call wave motion. But this supposition necessi- 
tated the further supposition of a something in 
which the wave occumd— the something which 
may be called the ether or the luminiferous — that 
is to say, light-bearing ether. Various other 
branches cA physics lent their support, by way 
of analogy, to one or other theoiy. The cor- 
puscular theory was supported by already 
existing corpuscular theories of heat, electricity, 
and magnetism. (The reader of the coarse on 
ohemtstiy will prick up his ears at hearing of 
this old corpuscular theory of electricity, for it 
wifl remincl him of the oorpuseles neptively 
electrified, of which he has there read.) The 
stu^ of acoustics, on the other hand, lent con- 
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siderahle support to the wave theory of light. 
Acoustics was alriMufy in a comparatively 
advanced state. The very simple oUicnration 
that a sounding btidy is found to vibrate when 
touched had early led men in the right direction. 
If sound, then, as no one could doubt, consisted 
of wraves, why not light also ! 

The Battle of the Theorlea, Kac^h 
theory had its supporters, while each certainly had 
its difficulties. The corpuscular theory of light 
seemed to be thorouglily oompatiblo with the fact 
that light nu»v(a in straight lines. The geometry 
of straight lints and their notations corres|>ondea 
admirably with the geometrical fat*U of light 
— its n'lliM'tion and refraction. Tlie fact of 
sharp shadows also mvnuHl to favour the 
emission theory, uud to militate against the 
wave theory. 

The great mind of Newltm had to choose 
betwwn the rivals ; but, primarily, Newton was 
not a mcrt> thctirist, but a groat discoverer, and 
some of his discoveries in opt its tell in favour 
of the one theory and some in fa\M)ur (»f the 
(»ther. It was in the year 1(172 that Newton 
communicated to the Itoyal Society his great 
discovery of the fH>m]H)und nature of white 
light. As most know, he darkened his 

r(H>m, cut a hole in the shutter, placed a prism in 
the path of a ray of sunlight imU^ririg, and so 
broke it up into its com |M»f tent |>arUi. Ho says. 
“ laght itself is a hcUTogi^ncous mixture of 
differently refrangible ravs ” latter, lie replacml 
the hole by a slit - thougli it has Imen stated that 
he did not do so— and thus obtained a band of 
colours. 

The Nnturo of Colour. Wo cannot do 
lietter tlian quote Newton’s own words : “I. As 
the rays of light differ in degrees of rcfrangihility, 
so they abo differ in their disposition to exhibit 
this or that particular c^olour. t'oluiirs are not 
qualifications of light. derivcKi from refractions, 
or reflections of natural bodies (as Uis generally 
believed), but original and connate |>roperii<^ 
which in divers rays are divers. Some rays are 
disposed to exhibit a red colour and no other ; 
some a yellow and no other ; some a green and no 
other, and so of the rest. Nw arc there only rays 
proper and fisrticular to the mont eminent colours, 
but even to all their intermcnliatc gradations. 

“ 2. To the same degree of refrangibility ever 
belongs the same cr4our, and to the same colour 
ever belongs the same degree of refrangibility. 
The least refrangible rayn are all disposed to 
exhibit a red colour, and those rayn which .... 
exhibit a red colour arc all the least refrangible ; 
so the most refrangible ra3rs arc all dispom to 
exhibit a deep violet e^our, and .... those 
whioli .... exhibit sodi a violet colour are all 
the most refrangible.** 
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In conM»quosicc uf thw pre-«mfiient diioovwy 
»nd othors, Nowton inelinad iowsrdi tlie cotrpwh 
cuUr iboory, which we now know to be erroneoiw. 
Ilie coneeqiiencee for the advance of optioe were 
lamentable. For the authority of Newton wee 
no tromendouii that the wave ihec^ wae delayedt 
one mi^ eay, almoet for oentunes before it re* 
coverea from hie oppoeition. It ie troe that 
Newton recognieed tne objections to the eor* 
fiueciilar iheoiy, but it ie the charactcrietio of 
the followere of a great man not to eoe all round 
the eubject as he doee, bnt to jump at hie main 
■taUunent and ignore the quatificatkme. 

Tbw Wat# Thwory of LigLt. It was the 
mat Huygtme, a contemporary of Newton, who 
Hret paid to the wave theory of light the attention 
whion wae ite due. Ther^ter the theory wa» 
taken up by the mathematioiane, though it never 
made any real headway until the magnificent 
work of I>r. Tliomae Young, who wae led to etudy 
light by mcane of hie work uprm the eubject of 
the human voice for the purpoeee of a medical 
dieeortation. Thie led him to etudv eound, and 
ho reoorde that he was overwhelmed by the 
analog between certain of the phenomena of 
Aouncland thoae of colour. Ibus ho primarily 
attacked the Hubjeot not from the Hide of mathe* 
matioa, but from that of experiment. He was 
Ud. however, to the work* of the matheroaiiciana 
who Hupport^ the wave theory, and came to the 
nductant ooncUiaion that Newton'a objection 
to Ihia theory -•^and eapeeially the objet^tion that 
no wave theory could explain the profiagation of 
light in atraight linos —could md n»ally be aua- 
tained. Continuing to work at the aubjiM^t. 
Young made the great diacnivery of the iaier* 
lerenct of light— a phenomen<m which our pit’* 
vtotia ndenmoe to it under aound w'ill make 
atifliricntly intelligible for the inxMcnt pui^wcN 
Young aotually found how' then* are conditiona 
in which the addition of light to light will cauae 
darkneaa. and ita removal will leave light. 

(>nre the facta of interfenmoe wen^ eatabliahed 
it muat aurely have Wn impoaaible. wo would 
think, for anyone to refuae to accept the wave 
theory, even though it ne(H:*iMiitated the assump- 
tion of a luminiferoua etlier. Lord Brougham, 
alike ignorant and incompetent, made a oek*- 
brated attack ufKin Young in the ** Edinburgh 
Review,** ao that, aa Dr. Men aaya, in hia ad* 
mirable account of the history of this subject, 
** The doctrine of the inU^rferenoe of light, the 
mainatay of the undulaiory theory, was, like 
the atomic theory of Dalton, driven out of the 
country.*’ 

AA^EwtrAordiaAry Propwrty of Eight, 

The great laboum of Young could not achieve 
rt^ progreaa until hia work was taken up by 
the FVencliman Freanel. who dared to aupport 
Young in the very place (Parta) where the 
eofpuacttlar theory * had born ao long main* 
tamed and appamtly atrengt^***)^ Fremicd 
took up Young’s experimentii, beginning wrilh 
the phenomena of interference im atudyuig 
eapeeially the coloured fringes that aurrouna the 
•badowa of amall bodice placed in the wav of a 
ray of light He showed tnat the theory of wave 
motioA, combittfid with the kkA of In l er fa reneab 
5 ^ 


was not only oompatibfe with Uw propagatioA 
of light in straight Itnea — ^which chiefly led 
Kewrton to rmeci the true theory — ^but actually 
explained auoh propagatkm. For F^eanel showed 
that all the si^waraa>gotng waves, or almost 
all of them, interfered with each other, and so 
destroyed each other. And now a new difficult 
arose. When a ray of light paas m throng certain 
cr3rstals, such as Iceland spar, it is split up into 
two*— a phenomenon which is called dombU re- 
fraeikm. Under these and other conditions, such 
even as simple refraction from any surface, 
li^t acquires an extraordinary prepay wM<di 
^^wton expressed by saying that it has mdu. 
It will pass through a second obstacle if Uiat be 
held at one angle, but not if the second object 
be then rotated through a right angle. 

FolArlAAd Light. Such light, by a verv 
undesirable term, is said to be polartMcL 
Now, this remarkable polarisation of light, 
to which we muat, of courae, return, would 
seem to be more or less oxplic-able on the oor* 
puac*ular theory, if one imagines the corpuscles 
to have particular Hha|ies just as cmtals have. 
It might lie that they were all tilted in one 
dirtH-'ticm or another, and thus could pass through 
some transparent body at one angle but not at 
another, just as a stout ])erson may have to tom 
sideways to go through a turnstile. But the facts 
of polarisation could by no means be explained 
on any wave theoir which asserted that light 
cHmstaU of waves of alternate condensation and 
ran^facUon in the line of propagation, just as a 
wave of sound does. Oiu* cannot imagine the 
|MilariHation of a wave of ttound or any similar 
wave. It cannot conceivably have aides. 

NaturaJly, the discovery puxxkKl Young, and 
compt*lliHi him to admit tnat the balance of 
evidence almost HcM*mc^ to turn against liis wave 
theory. But ^’oung was not to be beaten, and 
solved the difHeiilty in a simiUr fashion to that 
which Fresnel himself afterwards independently 
reached. 

Thw Motion of tho Woveo. Yotmg 
declart*d that if we assume the wave motion 
of light to be not to and fro in the direction 
of ite motion, but to be fronstyrsc — tliat U 
to say, at right angles to its line of propa- 
gation— the facts of polarisation can be reaoily 
explained. The apparent suMness of waves of 
light simply moans that, under certain condi- 
tions, the transverse vibrations constituting 
light are deprived of their common character 
(which is to vibrato in all planea, up and down 
as much as from side to side), and are reduced 
to one plane. Let us imagine that this plane is 
up and down or vertical We can readily under- 
stand that light, the vibrations of which have 
been reduced to this one plane, will be able to 
get through a transparent object only on certain 
conditions. To take an example, a man is mainly 
vertical, and can readily paw through a vertical 
door. Imagine the door rotated at right angles, 
the man will stick, the door will be opaque to 
him. But if we imagine the man multipli^ by 
many men at all aorta of anglea, it is evident 
that whatever the angle of the door, it will not 
be able totaQy to exclude hinL 



But to dwprove the oorpusrtilar theory of 
light, and to lay down the hi^t foundations oj tlu^ 
wave th€*ory. wa<i veiy far from completing the 
task. There remained* and still remains, indeed, 
the all but iasup(*rable difiiculty of comprehend- 
ing the nature of the medium — the light -bearing 
ether — in which the waves of light an* foinuHi. 
To this Hubje<‘t, however, we need not return, 
as we dt‘alt with it under (travitation. At 
any rate, we have outlined the main fpatun*H of 
the great conU*st lietween the two theories, and 
we may now turn to a mon* systematic study 
of our suhje<*t. 

The Speed of Light. A brief discussion 
of the sjm*d of light may legitimately Ik* placed 
here. 8in<*e the discovery that light [las a s[HM»d 
at all was absolutely i*Hsential to tin* fratning 
of the undulatory and emission theories alike. 
It us**d to Ik’ thought that light acted as wc 
still lielieve gravitation to act — instantaiUMUisly. 
The fact that this is iu>t sf» had to la* disctivcrcd 
Indort* any further advan(*e in optics was iMissibli*. 
In ir>7r>, the Danish astononier Hiimer. working 
in Paris, studying the eelijiscs of the iniiermt»st 
of the four iikkuis of .Jupiter which \iere then 
known. f»*und that it did not disap|M*ar lH‘hind 
Jupiter and n'ap|M*ar at the iiionK'iits whieh h«* 
had ealeulat4‘d. 'Phe iiericKl of (M rultation vari<*d 
sometimes by as much as a (|uarter of an hour. 
l*>|K'eiallv was the niCKin delayi'd when Jupiter 
linpfK'nefi to Ik* on one sidi* of the sun and tin* 
earth on the other. The explanation H4*<*iiied 
to him to Ik* that nhen the earth and Jupiter 
are on op|K»site sidi** of the sun, the* distance 
at which the cclirnR* of Jupit4*r'A Hat<*llitcH m 
olisen'e<l is gn*Htly increased. SuH'ly. then, 
light muht taki* time to travel, and if it dcK»s S4>. 
not only will the fa<*t explain the apparent 
delay in the eclijjse. but. since the diameter <»f 
the earth's orbit is known, the ditlertmce !K»twi‘eii 
oliservHtion and calculation at different times - 
as, for instanc<*. a quarter of an hour - will 
readily enable us to ealculate the sjK*t*d of 
light. By tliis and many other methods light 
is calculated to travel at the rati* of about 
miles jK*r second. It is a fwt <if 
the utnumt importance that, as we now know, 
the onward s|K*<»d of light is and th*- 

4 tam*> with the ^ft^ed u\ (4her wave mettion-H in 
the ether. 

The Keyboard of the Ether. And 

here we must disposr* of a difhi’ulty which ia 
involved not at all in the physical nature of 
light, but in the physiological constitution of 
our own IxidieH. In the case of sound we saw 
that th<* air, for instance, is able to %'ibrate 
to and fro at a vei^' large numlx'r of different 
raU*s |>pr unit of time, out of which we can, 
so to s{K*ak. merely cut a slice, and call it sound. 
So far as we an* concerned, there are sounds which 
are too low in pitch for us to hear, and sounds 
which are t<K> shrill. The same is true of light. 
This perfectly elastic substance, the ether, is 
able to display transvenu* vibrations of many, 
or. indeed, any frequencies per second. Frfim 
this indetinite series of vilfratir>ns we, w'ith our 
limited eyes, cut out a slice and call it light. 
It I, 


In studying sound we aaw that the o(*ta\’e of a 
note has a frt'quencv exactly twice as gn^at as 
that note. Now, tW ey«* is able to |K'ret?ivi', 
as light, ethereal waves of a serii*s which just 
eorrt-s(H)n(ii to one iK*tave. Tlu* sound we know 
has a limit of nine to eU*ven iM’taves. but the eye 
is able to iK'reeive only <me 4H*tave of light. 
Above and ix*low' this tlu*re an* moiv cthcrt'al 
vibrations, the exist«’n('e of which we can ilcinoti- 
St rate iiulinH'tly, but which do not afft*ct the 
rt'tina. and to whuh. in short, we are bliiul. 
just exactly as if we wen* able to hear one (M*tave 
picked out from tlu* middle of tlu* piano and 
wen* stoiu* deaf to nil the octaves abovt* and 
Ih*1ow it. 

Its ** High Notes." 'I Mie ('ompass nr 
gamut of tlu* ethereal keyboard is daily lK*ing 
extend(*d. Our kiiow ledgtMif it. at pn*Keii!. is in 
a eurioiisly im|K'rf(*(*t eondition; tlu* whole 
keyboard is there in nature, but wv only know, 
so to H)K*ak. a few iiot<*s lien* aiul a iu>l4* lluTi*. 
Sonu*wlu*re in what, for (’oiivenienci*. we may 
rail tlu* middle of tlu* kf'vboanl we liavt* dis 
<‘overt*(i a eiuiiplete octavt* tlie (H*tav<* of light. 
At its iipjK*r limit, alsi*. we have inon* n*et*ntly 
diHeo\4*n*d a few notes more whit'h, sinee tlu* 
last iu»te that we can see we term vioU't, nn^ 
<listitiguisluMl as ultra- viol<*( light, or. more 
iM'curatcly. tlu* ultra-violet rays. Then then' is 
a great gap in the keyboard wliu'li we are trying 
to reeonstruct, or, rather, for which we are 
grotiing. There is somewhat dubious evidence 
in favour of tlu* view’ that a few notes of this 
gap have lKt*n disco ven'd during the pimt year 
«»r two. Hut if wc grop<* tm still further, passing 
a doubtless completf* wries of notes which are 
there, though wc cannot discover them, we n*a<'h 
a few very nbriU tones, so to H|K*ak. which an* 
ealh’d the Boritg. n rays, and which must Iat<‘r 
Ik* dis(‘iisMi*d at letigtii. 

Its** Low Notes." Similariy , if we nasH 
ilownwards from the central cM-iavi* of w'hi<h 
our eyes assun* u.h. W4* reach, direelly continuoiiH 
with tlu* red rays—- themwlves endowed with no 
smiiil heating )>ower -a »M*ri<*H of heal rayM. 
'rhese are of vi-ry great variety. 'Hu* great 
.American physicist Professor S. P. Ijuigley, 
whose death has just lK*en announced, deviM*<i an 
ama/.ingiy dehcaU* apparatus for the study of 
thew* ethereal waves, which, if our eyes were 
somewhat diff<*rently constituted, we should 
doubt lesH be able to see. 'Hie fttdometer of 
Liingley— an instrument so delirat<* that it 
would Ik* able to record, at the diHtaric<* of a 
mih* and a half, the heat radiated from a human 
fac<* — enahhxl its inventor to demonstraU; tho 
existeiiee of a long and complicated heatsfiectrurn 
pn*risely com|>arahle to the sjKX’trum of visibk' 
light. But cv<*ri Ik-Iow this many notes have 
l>een picked out from the ethereal ki*ylK*ard. 
Beyond the heat waves we may have to inelud/* 
the so-called X-rays c>f Prohsisor Blondlot, about 
which such a furious controversy has waged for 
two vf'ars, and must certainly includr^ electric 
w‘a%’es, such as theme of Hertz, and those, som«*- 
w'hat longer Klill, which art* employed in wirtdims 
telegraphy. 
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Light and Electricity. Now, the 
rraiiiT iniiKi {x>ndrr upon the niOKi importimt 
Uu'i — alrr*a<ly which entirely connorU 

with the (‘oneeption tliat light in only a vinible 
octave, i>irkc4 f»ut hy the eye from a keyl»oarci 
of iticafciilahlc cfMtipaMN. All th»*w rayn or 
wave** that w«‘ have clcHcrilnHi, from the Hontgen 
rayn down to the longest known cie<*lric*ttl wavcM. 
have one an<l the name onward velwity — the 
Ho-called veliKMly of light. l.<aHt]y, we may 
note that, aa th«i readier (d thin and the com- 
panion courne miiMt have guenned, if we are tf» 
Njieak of electric wavt'M and light wavea aa 
moving at the Haint* H}aH*d and ii< fiindunientally 
iilentical. (dainly we rmiHt make the one term 
imdude the other, or invent a <‘oininf>n term to 
iiu'hide lK>th. The former ex|M‘dient is |a*r- 
fectly Hjitiafaetory, and nowaduya we recogniK4- 
in light, aa we ahali aft4*rwarda aiM*. an elect real 
phenomenon. 'rin* readier will compare thin 
htaU’inent with our htudy of the nature of matt4*r 
in tile coiirae on t'hemiKtrv', wherein we cann- 
to the <‘oneiuHion that mattiT itaelf miiat Ih‘ 
regarded aa an electrical phenotnemui. So 
inueh for till* iiKHtcm extenaion of meaning of a 
term which liUTully meatiM a |w<’u|iarity of amlNW. 

Having dihctiMHcd the comparatively Himph* 
ipfeatioii of the H|aHMl of light, having iiiHiattui 
iijMin the tmormouH importance of tin* fact that 
it hiiH a M|M*i'<l at all. and the aiuireely Ichh enor 
mouH im|H>rtance of the fact that ita H|M*4*d is 
identical with that of a numla‘r of other forms 
<if energy whiidi <lo not at tirat ap|N*ar to have 
anything to do with light, and m, douhthsK, 
identical with the Hjavd of a numlK*r of other 
foriiiH of ethereal wave motion which have not 
yet even U'cn diHi’overcd, we muHt paaH to eon 
aider (*ertain of the hiiiipleat facta of light ; and, 
tirat. we may at tidy that striking fact whit'li im 
rti eharaeti'riHtic* of light, diHtinguinhing it. a|>> 
parent ly, from Hound, and which N%'W t4Ui tluuight 
to Im* incompatiltle with the theory that light 
in a wiivf' motion. 

Light Moves In Strelght Lines. This 

in the fai't tliat light im»ve.s in ntraight lines — 
the fuel of its n'i'tilinear propagation. If we 
rr|>f*at the classical ex|MTiment of Newton — 
at any rate, to the extent of piercing a ht>le 
in a H\iiitter— we tind that w«' obtain an image 
of the sun ujKin the thnir. It is, iiuhnni. im 
imagi* of the sun and not of the hole, since 
we may vary the slm|>c of the hoh* as we please, 
hut will still g«'t the same result. We may 
notice also, in siimnii'r-time, how iiuage.s of the 
sun an* east u|Mm the ground hv light {lassing 
U'twiH'n the leaves of tnvs. Fiveryiuie must 
have iiotuxsl also how. on a nuHudight night 
at the M^aside. one may chance to ms* a p«*rf<vt 
image of the nunm in any little }HHd of water that 
may have Usm hdt luntmg the n>rks. All these 
eireumsianees, not to mention the familiar 
form of the light which itasst^^s fn^in a magic 
lantern, tend to favour the view' that light 
movt^ in straight Urn's, Kven^one has 
notietMl this, again, when sunlight (tasaes 
downwards in straight lines thrmigh breaks 
in distant clouds. 
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The Inverted Cendle. Or we may 

perfonn a Himple experiment by making a pin- 
hole in a sensm and pla<dng this near a candle, 
the flame of which is at the sanK* luught as the 



pin hole. Now we lind that the image of tlie 
eandh* is thrown u|M)n any surface that may Is* 
plae<*d on the fur side of the screen ; hut it 
is an inverle<i image, the candle tinme is ujiside 
down. This sirnph* and startling exjKTiment 
lias an «*xtn*melv simjile ex]>lanntion. Any 
rejid<*r can draw for himsi lf the Hame and its 
invertisl imagi*. having tliem op|M>site one 
another and phwing ls*twe<‘u them a ]K>int, 
thnuigh whi<‘h the rays from evert* part of the 
flame have to pass. If the rays are to pass in 
straight lines the image must Is* ujisidcdowti. 
'Plu* H4*eond figure shows the curved I'ourse 



neeessart' if the image wen* not to W u|>side 
down. 'Hie Name in true of the image of the 
sun. if we couW ret-ognise it. in the cast* of our 
other ex{H'riineut8. 

Pencils of Light. Strielly sjH*aking. 
we lannot Hfieak of a single ray of light, hut 
must conceive of many rays forming a bundle 
or jH»ncil. Tile rays in such a tH'ncil may In* 
moving in various dinvtions rt‘latively to one 
ulliUher. though, of course, each i** rei tilinear. 
When we rt'fer to a very distant stuirce of light, 
we may conceive of the rays forming a j»eneil as 
iwiralkd. li is true, of course, that the rays 
Ulltiig the pupil of the eye never can l>e [larallel, 
even when they come fr\>m the inewt distant 
star. Nevertheh*»s, for all practical purport's, 
the rays transmitted, at any rate frt>m a star, 
mav U' n'garded as forming a parallel pencil, 
and indcHKl, ft^r the ordinaiy* purpt^ses of eve 
t^'sting. it is (K>8sible to rt'gard as parallel the 
ravw from objects that are not very many feet 
away. On the other hand, when a {lencil of 
rav*s has iwissied through a lens, or when, for 



infftance. you read thiH page, the light forma 
divergent penciU. With a different ahape of 
lena—auch aa each of ua poeaetMa in hih oaTi 
eye— the divergent pencil of rays may be con- 
verted into a convergent pencil [»ee illustration]. 






In thin latter ca-si* it is, of courHt\ evident that 
the rays nuiKi nuH'l one another at a |H»int. and 
this Is known as the focus. 

Kinds of Shadows. Hiese Kimple 
distinctions enahh* ns to understand the varia- 
tions U^tween ditferent kinds of shallows. When 
a man makes ** rabbits," and so on, with his hafids 
in front of a m>vgic lantern semm. sharp shadows 
are pr<xlu<*ed. Tlu* sharpness will Ik* absolut^'ly 
jHTftH't under conditi^ms which. |H*rha}is, ran 
warccly t*vcr 1 k^ r«‘alis**d — that is to say, wh<*n 
the source of light is a lumiiKMis |K>int and no 
more. In .such a can**. sin<*c light mov<»s in 
straight lines, the phu*ing of any object in the 
div«*rgent |K*n(‘il of light rays must nceessarily 
prtKluee an ahM»hit4‘ly sharp shadow. Then* 
ruTi Is' no <‘ompheation. as tin* aec<»m])anying 
diagram sh<»w^, A certain numlH*r of rays are 



cut od hy the ol»stnicti(in and a certain niimlN-r 
escape. But the moment the source of light 
l>ecome^ anything other than a |K>int, th«-n 
every one of its points Ix'haves tis dcxrs the 
luminous |K>int in the diagram ; and thus sharp 
shadows cannot U* obtained. Thus, in tin* 
celebrated case of eclipaes of the moon, when* 
theiarth intervenes tH*tw<*«*n the sun and th** 
m<»on, and wh* re the eclipse is due to the falling 
of the earth's shadow upon the m<Km, w'c dis- 
cover two distinct an as of shadow’, on<* dark and 
known as the umfira or shadow, the other less 
dark, outside it. and calhd the penumhra or 
almoat-shadow. In the case of the part of the 
moon which is c*overed by the umbra, tin* whole 
of the aun'a light has b^n cut off. Tlie area 
covered by the penumbra is cut off from fjart id 
the sun's light but not from all of it. If the sun 


were a luminous point, then' « ould no more In* 
such a iH'tuimhra than in the chx* of the accom- 
imtiying diagram. If the n*Hder will draw a 
s<H*oiid |Kiint. just alskve or U'low the |H>int in 
the diagram, and then draw similar rays diverging 
from it, he will sts* how a (H'luimbra t>r an in- 
distinct tnlgc tt» the sluuhov must mvessarily 
CHK'Ur. 

Shadows of Sounds. .\nd om* more |N)inf 
eoneerning the rt'etilinear pro{Migatioii of light. 
We have observed a contrast U'twi'en sound and 
light, and have eomment^d u|s»n the \erv gn'ut 
disc(»very t»f Fn*snel. which demonstrul<*d that 
this n'ctilirnar propagation is (aunpatibit* with 
tin* wave theory of light if wetissuine tlu* wavi’stti 
Ih' tran.sversi*. and if wi* invoke interferene<* to 
ex} lain tlie mutual d(*structi(»n of ait or iie^triy 
all .sidewanls-going whv<*s. 'Hie {siint is, that 
we must not la* r(mfu.*K‘d in our notions of the 
movements of sound. .As daily life ti'in'lies us, 
and as the study of iH-hmvs (‘ontirms, sound also 
move.** in ‘*tra»ght line.s mainly. Thus, for 
instance, it is «piiic i*asy to pnMlure wiiat may 
Ik* eallinl shadows of sound 'Phis fundamental 
fact of the n*<‘tilineur propagation of energy 
must never Is* fi»rgott4‘n if wf are to hold 
intelligently N»*wt«»n's first law of motion. 
We must coniH'ct in our minds not only ll»c 
movement of a bullet or a filanet, not only tin* 
movement of the moleeuh* of a gas, which 
alwuy.s g(H‘s straight on until it strikes some 
thing, hilt also thos<* inovi'ineiitH which we class 
as wa\e motion, whether thesi* In* to-and-fro 
waves in material iiu'dia, or trails verw* waves 
in the ethereal medium. 

The Intensity of Light. Tlu* n*ader 
will n*adily 1»<* able to guesM that then* ih n 
simple law which det4*rmin(‘s the variations 
ill tfi«* int4‘nMity of light with distance, and also 
tlu* exact stat4*ment of that law. It needs only 
to renu*nilH'r the law of gravitation and the 
similar facts in the ciise of radiant heat and 
sound. 'Pile intensity of light varies at any 
jM>int inverM'ly as tlu* sipiare of the distaru'e 
from tlu* soun‘4* of light. It ran Ih* hIiowii that 
this iiiiist Ih* m», whether tlu* eorpiiwular theory 
or the wave theory of light Ih* true. V^iriouN 
means have Us-n ii<lopt<*d for <*sti mating the 
int4'nHity of light at any point. Such mi’ans an* 
t4*ehnically known as phdttmftnH ((«r<*ek 
with riHit light). 

IVrhajK* the oldest and siinple-st photo- 
meter is that invented hy the eelehratefi and 
reraarkahlc man (’<iunt Hurnford, an Ameriean, 
who eanu* to Kngland and wivs a leading 
spirit in founding the Koyal Institution. Hih 
n*al name was ThomtKuin. a name whic h, some- 
t.m’*H w'ith and Hometim4*s without the •* p," is 
alno bonn* by thre<* of the* me»st dist ingumbed 
4»f living physieihls. Kumford's photr>meter in 
simply, in its e-M4*nce, a sc*re4*n of white paperr, in 
front of w hi(*h is pia s d an upright Ht k k. capable 
of casting a shadow. If two Hourc4*H of light 1 m^ 
placed beyond the stick, tw'o shadow's will lx* 
ca«t. The eye is then ahU* to comparts the ch'pth 
of the two shruiows, and it is found that whm 
sources of light of varirms st itmgl h are us4*d. I he 
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Uw of mvom^ HquAmi in confirmed. Thin may 
(k* don*' by employing a niandard nource of light, 
Huch aH the Htandara camiU^ to which we refer 
whim we Hpcak of candle p(»wer. (>n the other 
hand, if we aHMume the truth of the law of in verm* 
K((uare**, the photometer imahli^H u» to value or 
appraiae th** illurriinatiiig p4>wer of any new Hi»iiree 
of light. Another di'viee m that of Bunneri, and 
d«‘(M5n(h* upon the fact that a greani'-Hpot on a 
ptee*^ «)f paptrr lookn lighter than the rent of the 
pa|M‘r if on** liHikH through it at a HOiin'c of light, 
hut darker if t he light and the ryr he on the Ham*' 
Hide of it. ThtiM the int<*nHify of light priKluci'd 
l»y two rival H<»un*eH of illumination, *»n‘' on <*a"h 
Mid*', in e<|ual wlu'n the gn-iue'-hpot iaiinot h*- 
HiM'n at all. and thi'ir valui' *'an !>«• iiii'anun-d if 
their diHtaneeM he compared. Very many jih«>to- 
riK'ferH hav** Ui-n inv<*nt<'<l Mine*' th*"*** day**, luid 
thoM*' now MH*'d an* very nnn h riion- Mi'iiMitive ; 
hut It would ri'ipiire a hU of Hpa* *' to di'Mcriln* 
tlu'in nro|MTly, and they inln»du<e no new 
principle. 

The Reflection of Light. And rif»w 
w«’ n*ifc*h a ni<»n* difhetilt inipiiry. Wi* Mh.-dl h«* 
ahl*' to <'luci<iaf<' Home *tf tli*' lawn of th*- ndie* - 
t ion of hglit , or. at any rat e. t <i define t Ik'Iii Hut 
we niuHt u«>t Ih* eonfuMcd int o t hmking t hereaft* r 
that we havi* n-ally arriv**<i at a eoinplet*- know- 
h’dg*' of th<* Muhjif't ; f<»roliH<Tve tin* coiiifilicat ion 
that iH intriKlueed. VVe are diMeUHHing, not light 
in itm'lf. hut th<* r<‘latioti hetwivn light and 
material ho<lieH. Sinee all our views an to the 
Htnn'ture of niattir are in the melting fMit. it ih 
eviih'ttt that, though we may lN*ahh'to UH<‘termH 
iWid ih'fiu*’ them, w** an* v**ry far iud(M*d from 
iMung able to explain the facts which they indi- 
<*ate. 'rak*'Hueh tiTiiiM a** tniuMfitirrnt, trnn^bu-t tU, 
and ofnufut. W*' know what is in<*ant by th** 
tirni, though the ideally tnutNpar«*iit HuliHtan(*i* 
luiM y*>( to he found. A h'liH of gliMin or the tratis- 
|Min*nt Htruetur*' at llu* front <»f th«* «*y*' will let 
thnuigh by far the gr*'ater part *»f th*- light that 
falls ujHin it. y*'t some light is always thrown 
luM'k or refliH'led, and in s*» far tin* h'lis is oiiiM|ue. 

1’he tf’rrns are n*lative. Asuhstjuicc which is 
( ranHlu(*t*nt tH'4*tipu‘s an int* rm*‘iltate place, hut 
obviously tht*n* is no hiuxl ivnd fii’«>t line to U* 
drawn Isdwis'ii ground glass and tin* ghvss of <nir 
window pant's 'Phe di!Ti*n'nci* ls'tw»H*n the 
transpart'iit atul th** tnuishieent ghiss is this, 
that th*' light |uvhs(*m through th<* tir>t without 
Uung tlistiirt**!! or seat tens!, wheri'as th** trans- 
lucent lusly allows th<* light, or most of th<* light, 
to (MISS through HO that ohj<vts m'v'ii through it 
hav*' tht'ir form profs >rl ionat *'ly di.st*»rtMl or 
ciitiri'ly ohlitcratt d IkHiii's art* visible - f*»r 
Hist unci', a fuiiu* of glass is visible —exact ly in s*» 
far Its they are n«>t transjianmt. If the jmiie 


b<‘ perfectly transpareDl — to approiach which 
condition at all it is necessary that it be perfectly 
clean — it is necessarily invisible. 

Light and Water. Tliese terms will help 
UK to ltd urn a simple answer to the quewtion 
why water has different n-lations to light 
ac*t»rding as we look at the Kurfa*t' of an un- 
broken wave, or at the foam which is formed a 
momimt later. 'Phe poet sjM'aks of “ Light 
dissolvi'd in sfar sliowcrh thrown,” but we must 
have a mon* s*'M*ntitic «*xplanat ion. Foam is 
ftp:tqw‘, though m**r**ly *‘onsisting of watc»r. and 
i.H tm apahlc t»f ndh'i iing th* f*imi of any ohj*<*t, 
simply lN*4*aus4‘ it contains a multitude of tiny 
hiihhlcH. On** r**sult of this is that there is 
rcfieat**!! and incesKant refhst ion of the light that 
tries tofia*«H through it. since a cert ain amount of 
light is always reH<*cte<l when it fiass**s from on** 
tneclium t*» anotle-r. in this ease alternately 
WHl«*r, air. water, air -and so on. In the s<*< on*! 
pla***, th** foam doe*' not act as a mirror, UtaiiH** 
Its manv huhhh's n'fhs t th** light in all dire<*tions, 
>uid M»d**str*>y t he form of the wav«*s t hat imping** 
u|M»n them. 

\**\v. in discussing he*it. wt* saw that (‘(Ttain 
htHii**s are tranHf ar*'nt to h**al, or. to u.h** the 
t<s-hnieal term, wx*' diafhrntuimniM, W** saw that 
diat hermam-y and Iran p<ir*'ney are not nec*‘s- 
sarily th** sum** f<»r any siihstane**, the differeii**** 
ultimately df'fM'nding. of <*ours«*. ufwintlie fa- t that 
th<* wav**s of radiant heat an* som«‘what longer 
and U*ss freqiu'nt than the wavt's «*f light. 

Absorption of Light. But w** also 
saw that radiatit h**at mav he alisorlied. If 
we compare wal**r an<I hisulphich* of carbon, of 
w'tiieh th«* former is ofiatpi** to nwdiant heat, 
while the latt* r is frnn^ftarrnt, we find that wh<*n 
lh**H** an* n*sfM*ct ively exfjosed to th<* a'tion of 
radiant heat th<* wati*r is heatcfl. wh**r**aM the 
hisulfihuh* is not. In other words, the heat has 
hts'ii absorb.**! by the wat**r. This means, of 
eoui-s**, that the «*n**rgy is arrest **tl, hut is n*it 
d*'Ht r*»y**<l The law *>f th** e*»ns**rvat i<»n *»f 
eiiergi’ imi.st Is* *>lK*y*'d **v**rvwh**re. .Now. the 
*'as** is exact ly t he same w it h light . A IkkIv may 
let light f'nergy thnuigh it. *>r it may thnm lnwk 
ill** light «*nergy fi*>m its surfatv. or it may tl*> 
neither. It may arn'st the light energ\* and keep 
it. Now, of this we an* ahs*>|utely iiTtain. that 
th*' light energy is not d«*st roved. What Im*- 
eomes *»f it, then? We tind that the IkkIv is 
ht*at e<i. It is simply a eas** of t he t ransformat ion 
*>f energv. the light **n*'rgy lR*ing convert <*<1 into 
heat ent‘rgy. It is also a l as** of the df*gradatk>n 
of eiKTgy **r th** dissipat k>n of <*n«*rgy, heat lH*ing 
the lowest, least availabU*. f*»nn *»f en<*rgy, and 
that to which all *4 her forms, as we have aeen, 
apjK'ar consistently to tend. 
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DRESSMAKERS 

Although at the pn^i'nt clay the of 

comratTcial enU»rpn84» offers many and varioti 
opfKjrtunities to the woman who is desirous of 
earning her living — and pra<*tieaUy any f«wm of 
emf>lo\Tuent is open to her — still, with h w 
f'xeeptions, women workers have eonfiiHsI them- 
selves to the varuuis husinmses in which they 
partiei])ate with their own hands, such as dn*sf. 
making, millinery, r(K)kerv, and laundry %vork. 
in prefercmee to thos** cm'cu pat ions w here organi- 
siition and dirc'ction (mly are required, and the 
gr<*at majority of them have achieved suceen?. 
as dressmakers. The past twenty years j>r s»» 
have also witnessed the <*ntry i»f H«H i«*ty women 
into the c(»mmercial world, and in ni<»st ca-»es 
they have provr^d them.s<'lves capable* and 
effiei<*nt. It is one of the signs of the times that 
an aptitude for husiness, and the capacity for 
success in triwie, should no longer Is* looked upon 
as evidences of pUdsuan origin and the isM'uUar 
attrihuti»s of the middle or lower clasH<*s, hut are 
now' envied qualities in many clever, hard- 
working women ()f go(xl hirtli and r<‘e»)gnised 
Hr>cial jKwitiim. wh(» have elected to turn those 
talents to account in the domain of dre.«»,s or 
milliner)'. 

ClmMea of DroMmahero. I'he t^im 
“ dn'Msmak<*r ” includes all sorts and <*(*ndition*' 
of w(»men, from the wealthy (V)urt dressmaker 
t»f Portman Scjuare or Mayfair to tie* ]M»or 
workwoman ** plying her ne<*<lle and tlm ad ’ 
in the top room (»f a tenement house. 'I>iey 
may, roughly s[»eaking. Ih* dividcni into 
thretr classi»H. First, those who have rt‘<-eived 
little pra<'tical training, hut have a<‘(piin*d a 
business hy jmrchas<*. and employ sulKirdinaten 
to caiT)' out their in.structi<ms and do the work 
for them ; weondly, women wh«> have U*en 
thoroughly trained, either by appn'ntice.ship or 
special arrangement, and who have set up and 
formed a connection for theniM*lve« ; an<l. 
thirdly, dressmakers who do not start an inde- 
pendent husin€*HS of their ow'n, but obtain 
emplo)’ment with other drts^smakers, or in the 
costume department of one of the large dra|>ery 
houses. 

Starting in Buainaaa. To start a high- 
class dressmaking business in London, it would 
be necessary to have at h^ast £1.0Cl() capital, 
especially if the locahty chosen be in a West Knd 
neighbourhood, ba such a position would entail 
high rent ; and a fashionable dressmaker in tow'n 
is alwa^ supposed to give three m^mths' credit, 
and is fluently obliged to give six months. It 
would be unwise for anyone to start for herself 


wiflutiit having at Icii-xt thnn* years' cx|M*rieficc 
with a g(HHl firm. She sl»>»ild In* an accurate 
cutter and litter. the artistii* faculty 

to wuue extent, and ha\ iiig a c»un'<*t t*vc bu* 
eoloui ; should have a practical knowledge of 
trimmings, lae(‘s. etc.; and thoroughly umlei 
stand th<* intricacies of buying and m lliiig. th»* 
preparation of <‘stimates. and all the details 
iieeesKaiy to the siic'cessful management of a 
htisiness. The sttn k kept iummI not Ik* largi», hut 
must Ih‘ Well ('hos<>n and varied. An introdiu - 
t»on shoultl U* obt aim'd to a g<MKl wholesale tiriii, 
w ho would supply Istoksof |ait terns of all go<Kls. 
and send any lengths requinsl on n*<*eipt <if 
onlers. Qiiart<*rly ai'i'oiints are wnt in. but 
when gisKl refen'iices are given the wholesab^ 
hous«*H often take half-yt'arly payments. A 
giHKi system of biokki'eping is in<»Ht iinnortant. 
If thf'ht'ad of the establishnu'nt should not Is* 
well cjualitied in this res|MM*t. a eom|N‘tent Ixsik 
k«s‘|H*r might eome once a wis'k nr so until 
inerciim* of work would ncHCKKitati* the engagi' 
ment of a |M'rmaiient hookkiHqs'r and Mt(K*k 
keejHT combined. 

Equipment. Tn set up in a ]>rnvincial 
town, or in the suhiirlm. a smaller capital would 
Hufti<*e, as rents would Ih» (*oiisiderabiy lower, 
and wages to the workers not so high, 
whih' the clientele would probably include a 
nuiiilMT of ready- money eiistoiiiers. To Is^gin 
in a small wav. it would Is' |s>ssib|e to man 
age with two go- k 1 sr/.ed rooms, »ih* fora work- 
room and one for a show -riKim. A small nHiiti 
for fitting would Is' desirable, lait if tins sleuild 
not hr attainafile part of the show room could Is* 
screened f»!f for tlie pur|Kme. A treadle sewing 
machine (Jones' or some other approvi-d pattern), 
two dress stands (one small and one a fairly lurgi* 
size), a tailor s giMme. irons, a skirt-lsiard, twt» 
tables (one for the workers and one for cutting 
out), togetluT with a large cuplioard for hanging 
up the w'ork are a few of the things necessary for 
the work room. In the show'-room there must 1 m» 
a long glass, a couple of ciipUiards or a iiiirnlsT 
of dfHqi shelves for keeping stin k, a w riting table, 
with aiTOunt licKiks, bill tiles, etc., and usually 
a kind of counter on which giMnls can U* dis- 
played, together with a giwnl supply of fashion 
pafK'rs and maguzimot, including the In^st Faria 
and Vienna journals. Such things aa l>one**, 
hone casing, hooks and eyes, cottons, machine 
silks, pins, and dress fiattcmamuat U* liought in 
fairly large quantities at first, and a sufficient 
at<K*k should alw'ays be kept in hand, aa workers 
must never lie kept waiting for small items of 
this kind. 
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AMistmnce. To ^legin with, one eotn|K^U*nt 
genera) hand, who (-an work at nktrlH and 
iKidteeH, and who in a ^ood maehiniHt. should 
Ik* enKH^exl. Her wagttn to <*ommenre w'ould 
lie fr<»ni Hki. to JMh. a w<H*k ; and an ap- 

! »r<*ntiei*, who would run erran<lH and make 
iiTHelf generally iiM<‘ful. would lar paid 
about 2 m. a w'<H*k at firMt. When a few ♦irdera 
eome in another worker ahould la* taken on, at 
nliout Hm. a wH*k. to work under the firnt hand, 
and Mc» on a** the work inereaMi*«. 

Apprenti(M*H are UHually taken at the age of 
M or ir»yearM. In a good houHe a premium in 
n*quired. The upprentic'enhip |M’nod unually 
IumIh two yearH. at the end <»f whudi a gtrl may 
1 hi taken hk improver for mix inonth.s, or lexH 
if nmn ial (pti('kii<‘HK im hIiowu An improver i*i 
paid, on an average, Hm, w'i'«*kly. She will then 
obtain a poKitioti um aMMiHtant, at from Km. t«» 
IfiM. a w»*ek. From thin her advaneeinent 
will Im* rapid or otherwine, neeonliiig to her 
individual eapnhility and induMtry'. There 
are alwavM well-jiaid |>oHtM to Im* hud by 
the Nkilful and well qualified workern. Of 
lh<‘Me, one of the iiKint deMirahle in many ways 
is the |H>Mitton of heu<i titt4-r in the dresKmakitig 
department of one of the large dra|M‘rN. ( hdy an 
ex|M*rl is (diosen for Mu<*h a jMist, and she is ex- 
|M*t*ted to make the de|iartm<’nt pay. She ih 
UM ually givi*n a fre<* hand in the matter of en* 
gag(*ment and management of workiTs ; and in 
this eonniH'tion it may la' said that the most 
a4lvunti4t<sniH nstulta are generally obtained 
from tlit' ivMHiMtantM who are treated with th<* 
greaU'Ht iMmsideration and kindnesh hv their 
I'hiefs. A great <leal very often de|N'n(iM ufion 
get I mg out w'ork within a given time. aiidthiMrari 
U'Mt In* dont' when the willing eo o|N'ration of the 
workers is Mivunnl, as, by the pfMviHionH of the 
Kaetory Aets, they eaiinot Im* (smiiK'UiMl to stay 
U’yiiml eertain hourM, yet they will <»ften <hi mo 
\ ohintarily. to oblige. Sometimt's the titter re- 
<*eiv(*N a eommiMMion on the work, and generally 
the Hulary paid to a satiMfai'tory |M*rMon is very’ 
giH>d. An iimhitiouH woman ran frequently save 
emutgh immey t4» enable her t4» start in business 
t»n her own aei'ount. whert* her jwoMjxH’ts <d 
HuecesM w ill Im* eonMidi*ruhle, ow’ing to her proven! 
ability and her exfM*rienee in dealing Inith 
with work and riistomers. 

Wiunen who have absolutely no means ot ob- 
taining anv money t4» start with Moinetimes 
U'giii by taVing work at their ow’n homes. They 
only buv h»r imtiUHltate UMe, and are at nnee re 
eou|M*d W their eustomers ho that they are not 
obhgtHi to exjM*nd any immey on inuterials. 
Tlu*y often eoinmenee by making iuinu*H' uniforma 
ami servants* dn'SHtHt, and in time some of them 
manage to build up a very fair busini'aH entindy 
through their own exertions. 

CMstomers. l*>iends will prolmbly form 
the earliest elteiUs. They will eome at first 
frt»m friendship, or from eiiriosity, hut if they 
art' pl«*aaed with the work done* and if their 
orders are always ex(H*uted with promptitude, 
they will continue to give their eustoro, 
and will tell their friends to come also, and so 
help to estahlish a eonnectUm. Sometimes 
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a good met heal of fM^-iiring busineMs i« to 
mention on the eards or notices sent out upon 
starting that lodif'S* own materials will be made 
up, and that m»/>ivj/ions will lie undertaken at 
mrKleraU* ebarges. This will often gain a fresh 
c’ustomer, as many |>eoy»le who might hesitate 
al>oiit entrusting an unknown dn*Msmaker with 
H new frock would In* very gla<l to try her capa- 
hihties in renovating an old one, and will then 
give further orders if the work is Mntisfa<*tor\'. 
Wlien the eonnts'tion grows large it will Im* easy 
to give up the renovations. or, if they are found 
profitable, a separate departimnt might Im* 
o|M*ned for this branch of work. 

Some Hinte. .lanuarv, February’, August. 
S4*pt«*mlM*r. and sometimes (k tolMT, are ba<l 
months. In slack times odds and ends of 
silk, laee, and net « an Im* made up into little 
jalNits. sleevelets, Wjiisteoats. ♦*tr., and. pro- 
vided that they' are clue and up to-daU*. will 
find a ri*ady sale in the sh<»w-nMim if the 
prices are kept k»w. At the end of the lir.st year 
it will Im* easy t4* hf‘<* which customers may Im* 
trusted t<» run up bills, and which of them it 
would he wiser to Im* always “ t4M> busy to wtirk 
for. As till* huNinesK inen*ases a certain amf>iint 
of sehs tioii can Im* exercised in the ehoiee of 
eustomers, and those who are troublesome and 
fidgety, or who an* had at paying, can Im* 
struck off the hooks. Dressmakt'rs living in 
the provinces should make a rule ot coming to 
l.s>ndon at least thn*<* limes a year, and. if 
)M»HHihle. pay an annual visit to Paris. 

ELECTRIC DEALERS 

The man who makes electrical fittings liis 
sjM'ciality must Im* more of a meehanii* than 
a merchant ; hut ihi* shopkiM‘ping side of the 
business is not altogetlier lost to view’ in the 
more im|M)rtant departments, and ii review 
«»f the shopk<‘<*ping trades would Im* incomplete 
without a brief consideration of the requin*- 
ments and op)K»rt unities offertKl hv the fi<*ld 
of domestic* and industrial elcHtricity t«» tie* 
iin*cffianu’ with seieniitie l»ent and average 
inlelligen<*e. The te hnic'al training of tlu* 
eleetrienl engincs'r is eonsidertMl in another part 
of the Self Kiu’cator. 

Departments. The two departments of 
the huHim*HS an* the srlling and the u\trlcing sides, 
and lH>th again are dividt*<l into many varieties 
of work, from the simple elec'lrie Im* 11 to the 
eomplete installation of a complete generating 
plant. The order in whic'h the classes of work 
come “from the simplest to the most com 
plex— an* Ik'IIm, telephones, and the installation 
of lighting and power work. The degret* ot 
tec'hnieal skill and the amount of capital requin*d 
by the man who w’ould set up as an eWtrieal 
engiiu't'r an' proportionate to the departments 
he intends to exploit. 

Bell and Telephone Work. Let us 

take the simplest case first — the man who is 
<*ngaged in one of the lighter met'hnnical trades, 
say that of a plumber, gastitter, l>ellhanger, 
blat'ksmith, tinsmith, or cycle a^nt, and who 
would expand into electrical wont. He would 
probably content himaelf with undertaking 



elnctnc bell and simple telephone M'ork. Hh 
technical knowledge need not lx» cxteiikiive, 
and his capital, applicable to thU department, 
may be very 8mail. A few hand tiH)l8, the 
majority of which he will proltabK’ poftKc^s 
already, a few coiU of insulated wirt\ Home 
bells, pushes and batteries, and he is practically 
ready to invite custom. The whole outlay 
need not cxot^ed £10, and half of this might 
even suffice. The principles governing Ih*!I 
w'ork an* simpU*, and may !>** learned by a few 
liouTh' study and by a few* half-h<»tirs of prat'tu al 
experiment 

A higher step is reached when the man is 
able to undertake complicated telephone work 
such as intercommunication and switchluaird 
system. 

Wlremen. Then, in most t4»wns where 
current is available th<‘rc are many tirms wh<» 
iKTUpy. in a dilTerent sphere, positions on the 
same plane as the gastitter. They tit up houses 
w ith w ires and eWtrit* light lit tings, making all 
the necessary conncH'tions w ith the service mains, 
but take no part in installing plant to pntdme 
el«H*tricity or in making <»r rcjwiinng such plant. 

For this clasu of work practical cx|MTieiice 
is almost essential. A goml knowU*dgc of tluHuy 
may serve, however, if the man have c(»n- 
siderable m(*ohani(*al skill, and many t'lci'triciatis 
have Ix’gun in this way ; but the probabilities 
of success without tlie prai'tical training are 
now* smaller than they were when th<‘ trade 
was in its infancy, and when few^r practically 
train€*d men were engagt*d in the work. The 
man must have a smattering of Hcv<*rul 
trades. He must Ik? something of a joiner to 
Ik* able to lead his wood casing |)ro|H*rly and 
n<*atly, he must Ik* adept at pijK* fitting for his 
metal conduits, and he must have an intimate 
general knowh*dgc of the construction of houses, 
so that he may run his wires as airesHibly. 
tronomically, and effiiiently as |K>sHible. 

The Electrical Engineer. Finally, 
there iR the man or firm who com bines with 
spec’ial eleetrieai knowledge the skill of a 
mei’hanieal enginc‘er and who undertakes all 
varieties of installation and repair work, an«l 
may even do a little manufaeturing on iK^easion. 
This man requires a prop«*r workshop equipment 
similar to that of a ro<*chanical engim*c*r. He 
must have, say, a .small turning lathe, a vertieal 
drilling machine, a Mnali planing ina^'liine, and 
a polishing plant, involving an outlay oi aUmt 
£8<). not including a |Kjwer engine -steam, gas, 
oil or electric — de|K*nding in natun* and co.st 
upon local conditions. 

Essential Quslities. The installing of 
electric work requin*R care in a supreme 
degree. An installation contains many in- 
dependent picT'es of complicat4*d mechanism. 
It may lie easily put right if slightly deranged, 
but it U easily put out of gear. A screw 
become loose by vibration may hold up a large 
factory. Precision in the material and ita fitting 
is essential. Hen^e. the man capable of this 
precision is alone likely to be a successful 
electrical engineer. 


('ons<*ientious work is as essential as piixusion. 
Tliere is plenty of op|Kirt unity to seainp the 
work— mon* than formerly. The wiring of tild 
buildings had to U* ehietly surface w*ork, which 
is. III spite of all that may U* snui, the U'tter in 
that the win*s an* m(»re lU'i'essible to ins|KH*tion. 
But when new buildings an* to Is* tittixl with 
ehH'tric installations th(* work is largely conceahKl, 
and an unscrupulous wircnian ma\ save a little 
time and money by c:in*U*ssiu*sH. But this is 
sure to eomc buck to his hurt, and a man with 
a reputation for Itad wt»rk inikdil a^ well slnit 
up and U*gin a clean slate clM wlicnv 

The Pure Merchant Side. Th«* pun* 
merchant side of the business »>f un ciigiiuH*r 
represents a vciy small part of his mtrrc.sts, 
nml then* is verv little scoim* for the man 
w ho can take up only tlic st‘liing depart incut . 
For this side practical know)(*(ige of elec 
trical sciem*e is r ot essential, nnv luon* thin 
a knowl<*<lgc of tni onng is essential to a dra|s*r. 
F]h*ctrical engim‘crs find that tin* pure sail's 
department is a voty small itt*m in their business. 
The profits it yields arc seldom iiion* than pay 
shop n*nt, and most of them would discard it 
altogether if it wen* n(»t for the indirect profit 
whii'h follows. The {Ktsscssion of a shop and 
of a sign U*armg the words “ cici’trical engineer ” 
or “electrician*’ serves to keep the man iK'fore 
the pul>hc eye, and this is most im{N»rtaiit 
for a new man pleasini at first to undertake 
small contracts. The (*om)N*tition hy many 
municipaliti(*s and I'U'i'tric lighting cor{M>rations 
in supplying (’onsum(*rs with lamps and elect ik* 
fittings, and even in offering wiring, suliject 
only to one annual rent ehargi*. r«*Htriets the 
opfKirt unity of private venturi*. The eUi'trical 
departments of niuniiipaiities frequently sell 
fittings at cost price, relying for profits u|M)n (he 
consumption of current. This form of com 
[M*! it ion is particularly obnoxious to the private 
tnulcr. and is a standing grievance in many 
districts. The praetiee has, however, Im*coiiic 
t<M> tinnly root4*<l t4> Is* HuppresHe4l, and proba- 
bility is all in the dir4*ction <»f its expansion. 

The Stock. The nature 4»f the stisk 
for the merchant side rnusl d4‘{H‘nd upim the 
extent to which the supply companies in 
the neighbourhiMKl— muni4'ipnl and oiherw isc 
cut into the trade and the jMilay thiy iHirsiic. 
Assuming that the field is fairly free from 
thii form of 4‘om(H*tit i4>n, the stes'k will roie 
si.Kt of eleetroliers and fittings, switchi's, 
lamps and their fittings, teiephon4*H and llu'ir 
ae4*4*ss4>ri4*s, and Ik*IIs and their cKldmctits. 
An exfK*nditure of £2btf will purchase a g4iod 
all-rciund equipment for a middic'class tradi*, 
and half 4)f this sum may suftii’f for a rnodi*st 
start. The sum will df*fK*nd upon the variety 
of (he more expensive st4M'k held, Elec- 
trolicTs. for mstan(*4*, cost a dt*al of money, 
and half a doxen goixl examplf*s it ill make a 
large hole in the capital. When the ele<?trH'al 
merchant or engineer is in or near a city, he may 
spare himself S4»me capital outlay by arranging 
to have his customers visit the show rooms of 
the manufacturers or large factoring; houses who 
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hold ft ▼ftiiftty to which ha oaimot ftcpira, and 
who ftiv ftlwftyi willii^ to call for him and to 
ranarve to him hi» legitimata profit. 

Buplfki* Extreme caution is naoassary in 
the purchase of stock. Chaapnass usually 
means nastiness and trouble laid up for tha 
fit lure. In incandescent lamps, for instance, 
while good varieties, such as the Ediswan, 
Hteina, and Robertson, will give satisfaction 
and help to make a reputation for their sellers, 
cheopor varieties, which may even pay bt*tter, 
may either estrange customers, or bring them 
back with a demand for free repla<;ement. 

KoveltieH, also, should l>e received with 
suspicion. There is in the electrical trade the 
same demand for novelties and improvement 
that prevails everywhere, hut there is thia 
diflerenec — that electrieity, bf‘mg a eompara- 
livoly new science, and not yet understood 
•o well as the nuMrhanical sciences, is the field 
of rxfH^rimrnt as no other is. and much ex|Mfri 
rnent means many failiirtw. 

Where to Buy. The beginner will find 
it convenient to patronise the houses who supply 
everything from a Ml push fo a dynamo, and 
there are several such. The prfU'tioi* makes 
only one account, and by having one good ac- 
count a man is more likely to have good attention 
than when he has a multipli(3ity of small ones. 
Also he is more likely to nweive considera- 
t ion should he find liimself in a tei'hnieal diflieuity 
and ask advice thereon. Hut lis he grows in 
iiniiortanee the dealer or ehK'trical engint^er 
will tind that he eiui do bi^'ller for himsi'lf hy 
purehasing dynamos from dynamo makt'rs, 
transformers from their manufacturers, limps 
and telephones from the ref^pective factories 
where they are made mstesd <if from the general 
whoh^alors with the “ fie<«dle to an iii]ch(»r ” 
variety. 

Profita. A frequent discount by makers 
and factors is from list price with an extra 
*J.J js'r cent. fi»r monthly payments. To the 
casual buyer there will Ih' no (iitting unless 
the selliT la* fixilish There is no iS'casion for it. 
Hut to Urg*' hiiyers and rfatular eustomers list 
prices can seldom la^ muintnined. 

The hulk of the business will probably be 
found to lie a matter of quotation, and certain 
eommt'rcial principles should giiivi*' the casting 
up of an estimate. It should Im' rt»c tgni'‘id that 
goinls taken frmn slock ought to cairy a heavier 
profit than articles which may orden‘d 
on diriH't from the manufaeturtw to the “job.” 

l^ilmur. again, should carry s higher orofit than 
either of the two clasM»s of goods mentioned. A 
fair average profit to apply to tht* thr<H» cl«'part- 
ments of a working job are as follows ; 
taken from stiK*k, per c'ent. 

(JihmIs gi>t in dinx't for the job, ir» per cent. 

l.al>our. 3*1) per cent. 

These rates of profit an» satisfactory, but by 
no means exorbitant. The electrician who 
gow Ih'Iow these rates as a general practice may 
mi^e a living at his business, but he will scarcely 
gain a ct»mp«^tency. 

The rates w*e have given take no account of 


the nttoertain ** ocmtingeociea ” which ariM in 
every job. In exact caknlatm there ehoold 
be nothing under this head in the materiab 
required. It ought to be possible to include in 
any new work all material to the last screw and 
nail. But with time it is otherwise, and the 
estimate of time should always he liberal if 
the prohahility of loss would he avoided, and the 
profit on labour should be added alter the 
liberal time estimate has been made. 

Rulea to be Followed. There are 
certain defined rules which the electrician in any 
district must follow in his practice. These are 
framed upon the requirements of public safety. 
They are siddom onerous and must always be 
know'n. 1’hcre arc the requirements of the 
fire in.Huranci* t om panics, who will accept a policy 
upon a building containing an electrical installa- 
tion only if the equipment has been made in 
a-^-cordfince wdth their rules. 

The regulations of the Pluenix Fire Office are 
frequently taken a.-^ the standard. 

'liien each corjior.ition or other electrical 
service company i.s.suos regulations to w'hich any 
building electrically equipjK^d miwt conform 
before they will permit connections to he made 
w'ith their service mains, and the eleetrician must 
ascertain w’hat these are in his individual dis- 
tri(3t. The requirements of the Board of Trade 
are incorporat(‘d in the rules issued by the 
assurance companies and the supplying com- 
panies or corporations. 

Reference WorKa. Every elect ritian 
must provide himself wnth some textbooks to 
guid»‘ him in his prwtiee. The technical hand- 
books on <*l<‘rtricity aro It'gion and we cannot 
attempt to enumeniti* mon* than very few h(Te. 
For a general concise survey of the principles 
<»f electricity and of electrical engimHTing prai - 
tice, nothing Im'I ter than the* course* on FUs*tricity 
by Pn>h».ssor Silvanus H. Thom(>son in this 
work can be consulted. The* mi>st exhaustive 
and up-le)-dHt«' authority covering the whe>le 
field e>! the gt*nerHtion of elevtricity and its in- 
dustrial uses is the* work in five v»»lunu*s. 
** EleH'trical Installations," by Rankin Ke'iineMly. 
(’.K., published by the Caxteui Puhiishing re>. 
(<ood books ujKin various de'|mrtme*nts are*; 
“ Dynarao-edes'trie Maclnne'ry." by Sdvanus P. 
'ITiemipson (Sj>on), 2 vols,. 3tls. eae’b. “Central 
Stations," by C. H. Wordingham ((Iriffin & Co.), 
•i4s. “Primary Beitteries," by ('oojier (EI(»c- 
trician (''o. ), lOs. (kl. “Continuous Current 
Dvnamos and Mote>rs.“ by \V. R. Keksey 
(Tendinical Publishing Co. ). “ IVae'tical EltM'tric- 

w'iring for Lighting Installations." by (*harles 
C. Metcalfe (Har}x*r). .'5s. “ lVa<^*tical Electric 

Hedl Fitting." bv F. C. .Allsop (Span). 3s. (id. 
•* Ttdephom*s : Their (\>nstnie*t ion and Fitting " 
(Spem). 3s. (id. “Elee'tric Lighting and Pow'er 
Distribution,’’ by W. Perrin Maycoe'k < Whit- 
taker). vol. 1, (i., vol. 2, 7s. (ki. “Elrctrir- 
wiring Tables,” by W. Perrin Maycock 
(Whittaker). 38. 6d. “ Electric Wiring!" by 

W. C. Clinton, B.Sc, ( Murray). Is. 6d. “ Modem 
Liftht ning Conductors,” by killingworth Hedgea 
(Crosby Lockwood), 6a, 6(i. 


Comiimmtd 
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SPINNING TEXTILE YARNS TEXTILES 

Spimuag: MAchinet: The Throttle, Cap Frame, Ring Spinning Frame, and Muk. 17 
Prodnction of Cotton, WooUen, Worsted, Waste Silk, Linen, Rope, and jnte Yams » 


By W. S. MURPHY 


Spinning Machinery. EHsontmlly, tho 
whole procoKrt of forming fibres into yiu*n is 
spinning ; but tlu' work has l>et'n broken up into 
parth. ami eaeh divl'^ion has biH*n given a different 
name, tlie general term l>eing n'servini for the 
last of the series. As now understocKl. the spin- 
ning frame* is the miwhine whieh finally draws, 
twists, and spof>ls the yarn. It is important to 
note that tliere nre three* ae'ts in the o£K*ration. 
Those ac'ts may lx* fxTforine d simultaneHMisly or 
sueeessively. ami tiu* alte*rnatives nierk the 
differenee bet\ve*e-n the tuo ehksses of spinning 
frames in use*. 

Abstractly, we sliouUl say fliat tin* maehine 
whieh f>e*rfe)rni*^ the* wheele* ofMTation at oiiee* is 
the lM‘tte*r ; hut in ju tual fact the* machine 
whieli pnse'e'ds automatically freun the* one aet 
to the* otlH*r is univeTsally admit te-d to 1m* tlie* 
su|MTior. Arkuriglit's water frame and Cromp- 
ton's mule \\t‘re* the* progenitors e»f the* two 
op|>e»se‘<| tvpes. The* Htre*nue»Uh organises eef the* 
cotton faetory jume*d at preKlueing a maehine* 
nhieh would spin and 
sjKM»l the* fibre in one f 
operation. On the j 
other hand. the ; 
gentle Crompton was 
eontenl tee aeeemipli.sh 
the* purjxese* in three* 
sueeessivet •'tep*<. 'Phe* 
prese*nt - day repre*- 
s<‘ntati\e of Ark- 
wTights e-ontrivance* 
is the* throsth spin- 
ning-frame*, of whieh 
we have* se*ve*ral varie*- 
fies. Crompton’s mule 
is still the* “ mule.” 
hut it lui?* lM-e*n im- 
pr<»ve*<l l>eyond re*e*e>g- 
nition. 

Throstle. This 
frame [ 89 ] is upriglit. 
and in thre*e* divisieins. 

On the t<»p are the* 
fixed spindle*H w’hieh 
lM)ld the l>ohhins of 
rovings, eoUe'ct ively 
called the rrrrf. Mid- 
way w'e find the draw - 
ing rollers, similar te> 
those on the drawing 
frameis, but finer and 
swdftcr. The third 
tier is compos<*d of 
spindle and flyer, 
bobbins and lifter 
plate. Note, however. 


89 . THROSTLE SPINMNO FR\MR 
(H. Dantiermaj} a 


that hands from a horizeuital eylimh*r run 
threnigh the whorU e»n the Kpimlle*s only, 
and that no drive is tarried M the* InibbinV. 
!*roin the* ertvl above* the* re)ving** pass <low'n 
thremgh tin* drawing re»llt*rs. ami the at ten- 
uate*d thre*ad is eeult*d round tin* leg and (m 
to the hook eif the* flyer. Xe*.Nt it is lappctl 
n>und the iMehhin by hand to gi\e it gtip. ami 
then the weerk lN*giiis. We* st*e‘ that the* flyer is 
atta(‘he*d to the iMthhin hv tin* yju-n. and if that 
we*re all. the* bobbin we>id(l Ik* hound tei follenv I he 
fiye*r. Hut the* yarn which is tin* ce»ril of afta(‘h* 
inent IS lM‘ing given exit freun tin* elraw mg re>lle*rs. 
In eiiele*!' ti> ke*f'p up with the* flyi*r. fin* Uihhin 
must wind e»n the* annuint of slack eemstantly 
bring paiel out from the* rolle*rs arnl thremgh tin* 
hoeik eif the* flye*r. Of eemrse*. heaving liee meet ion 
e»f Its e>wn. tin* hethhin must oln y tin* ciunhined 
rule* (»f the ro\ ing aiiei tin* llye*r. and wind itself 
full. A trave'i’se* iifte'i-rail cemduels tin* yarn 
eve*nly <tn tln^ hohhin, moving up ami ele>wii in 
r«‘gular meet ion ae ross the whole* frame*. 

Cap, OP Tube 
Frame. Originally 
‘ the* patent of an 
.\me*rie'aM name*d I )aii 
forth, fin* e*ap frame* 
was pate*nte*d ami iin- 
pro\ f*el in ihiM e emntrv 
hv .Mr. .1. t ’. 1 )ye’r, i»f 
Aiimdie'sle*? , in IH*JA. 
Insteael eif tlie* flyer, 
t his martiiin* luks a cap 
fixed on tin* Kpindle, 
tin* cup aet ing like* a 
IcveT on the: iHihllitl. 
whieh has its own 
driving g«*ar. The 
In 1 m* frame* is an e*arly 
i*xampie- of the* daring 
geenius of I he* Ame*ricari 
incehanie* ; when* tin* 
stf'iwly llritish inve-n 
five* i rn ag i n a i ie>n 
de*|>erids only on sten*! 
e>r ireen fe>r iW’tion. 
the Transatlantic e-on- 
triveT treisis te» inlati- 
gible feirce*. From the* 
drawing toUctm the 
thre'iid is faste*ned on 
to the liohhin, which, 
having a' rneit ion of its 
owTi, drawn the thre*ad 
with it. But this 
would never form a 
srMM»l. It is h<Te the* 
charae-terintie genius 
‘M4I 


fmm) 

mf jSi 

pi||- • 






TBXnUI TKAOM 


of the Amerinui appeam. The cap in being driren 
at high f^poed, and it encloeea both boboin and 
thread. By the motion of the cap a centrifugal 
force i« developed whk?h wtnde on the threi^ 
and the cap. moving up and down on the bobbin, 
dwtributoM the yam aa evenly aa poMible all 
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ovt^r tlio Hpool. A gradual reduction of the tra* 
verne i»f the cap producen the hIo|>c <1 (‘nda, which 
arc much favoured on all hohhiiiH. 

Ring Traveller. The Kiniplo and rather 
haphazard winding method of the throHtle wan 
further iiitnroved u|M»n hy the invention of the 
ring traveller. Otherwint* tin* <’onMtruetion of the 
frame [OO] unalt en'd. The variouM partH art* 
dintrihuted in thiN way. 'Phe bohhin nitn on the 
Mpindle, which p(W 4 H«»H thitnigh the iHtUter rail, 
and in driven in the UHtial way. t>n the lift«*r rail, 
however, we find a ring wdtli HangtHl rimi*. and 
w’ it hill the 
rim a lit tie 
h o <1 f > o f 
Ntool grip** 
with hcMtk 
♦•lulii. 'Phe 
ring in 
w' i d 
enough to 
let a full 
h o h h i n 
t h rough, 
and t he 
h<Mip, or 
travel 
ler. slkltw • 
eanily on 
the ring. 

W h e n 
hro ugh t 
d o w n 
from the 
gukle eye 
thethit'ad 


motion of ibe latter imparU a twist to tke 
thread. Besides giving the thread the twist 
required, the traveller has another fonotion 
to perform. Borne on the lifter rail, which 
moves up and down over the length of the 
bobbin, the traveller carries the thread in such 
a way as to distribute 
it evenly over the 
bobbin [9Q. The ring 
spinning frame [90] 
» s r a r ^ snowK double rail, 

patent flexible 
spindles, inclined 
roller .stand, and the 
Birkenhead cret*!. 

The Mule. 

Having l>een public 
projK^rty for over a 
iiundred years, the 
spinning mule has 
lK*en brought to a 
high pitch of per- 
fection. Machinists, 
unable to patent any 
one of the principles, 
have lx»c^n com|x*lh*d 
to fall hack on the ex|M‘dicnt of producing the 
highisit class of machine. As a result w*c have 
wliat has lieen dweribed as the finest mechanism 
evt*r invented by the wit of man. In regard to 
the mule itsedf it is not net'i^sary t hat the student 
should lieeome acquaint ikI with the various and 
intricate mechanical details. To exhibit these 
projx'fly, we would n‘quire to explain several 
c'otnplex m<»chanical problems, and show many 
diagrams, while at the same time adding but 
little to the student's knowledge of cot ton 
spinning. Tint beadstock. in w'hich the w'holeof 
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is passiHl throuf;h the luH>p. and thence on to 
the bobbin. \\ hen the bobbin begins to whirl 
round, it cannot drag the thread round itself, 
except at such a rate as the ring traveller will 
pi^nnit. The drag of the little hoop is not 
great, hut it is sufticient, and the revolving 
3442 


the mechanical parts reside, is not the conc*em 
of the spinner so much as the engineer. Our 
busmees is with the spinning frames. 

WorKIng thw Mule. First. w*e note 
the working of the self-acting mule [91]. Tb© 
rovings are placed on the creel at the back 
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of the upright, statioiuury part of the nuile. 
Led throu^ the guide wires, the tbreadt^ are 
passed in between three pairs of rollers, and 
on to a range of bare spindles. Before we examine 
the spindles, we should pay close attention to the 
drawing rollers, dost^ly re- 
sembling the drawing rollers 
t»f the drawing frame, the 
mule rollers have sptvial fea- 
tures of their own. The first 
pair merely grip on the thrt^ad 
and f(‘e<l it to the stntmd pair. 

This is nwessaiy*, btM*ause the 
roving l^obhins have no power 
of rt*sisting the draft. The 
scKX>nd pair move more swiftly, 
hut not inon» than is n<»eded 
to hold tht‘ thn’ads tight aiul 
draw them slightly ; the third 
pair revolve at a rnueh Itighet 
sp<*< (L attenuating the thread^, 
and fe«‘ding them to tl»e 
spindles. 

Note, further, that all the^e 
Hillers liave tin* jsiwer ol 
st<ij>ping as s(H»n a- a <-ertain 
fixed amount of threa<l has 
Ims'II given otT. The rejison for 
tnost of thi*se partieulars is to 
Ih‘ fouiul in u hat Me may describe as theotie r 
half of the mule. This is a (ikrriage iHune on 
wh<‘<*ls nmning on rails. The average run of the 
• arriage — the htr<‘teh, as it is I'aUtKl — is tVt in. in 
th»' ease of iotton. aiul a f(*w inches less for wool, 
(hi the top of the eaniage. leaning slightly 
toManls the fraiiu*. sit the spindles which tak«* 
on the yarn as it is d<'livered from the rollers. 
Starting from elose up to tlie frame, the carnage 
l>ears tlie spindles away, taking up the yarn, and 
stretching it jmtoss tin* wuh'ning space. 

In-fore the limit of the run, or st retell, has been 
reiw'hed, the rollers stop and eea-e to deliver 
thn‘ad, the carriage sIoms, and the spimlles 
rajndly H'volve. twisting the thread. The whole 
in<u-hint> st<ip for the fra tion of a second, and 
the spindles p<*rform a kind of reverse movement, 
unwinding tlie thread-* that have got wound on 
the top" of the spindles. At this moment a 
fidler win* comes np. and helps the threa<ls t<» lift 
ow the |;>oints <»f the spindles. Tliis done, the 
earriage lx‘gins its return journey at double 
siK'efl. the spindles reversing their movenu'nl 
and winding on the threads, while another 
faller wire eonu's down to press down the lhrea<ls 
and send them on tf» the liody of the spindles, 
st» as to form a regular top. 

Spindles. Kverx* spinning maehine. slub- 
bing, intermediate and roving framc*s, throstle, 
ring spinning frame, eap frame, and mule has ita 
own special spindle. In M we have an 
asM'mhly of the chief types of spindle, arrangi^tl 
in something hke the ortier of their develofi- 
roent, though not exactly. There is a spt*cial 
feature in the ** Rabbet h ’ to which attention 
must l>e given. In an ordinary apindie, by 
capillar^’ attraction, the oil which lubricates 
the apindle is drawn up, and stains the 
bid>bin and the yam ; U) obviate thia the 


*• Rabbtdh haa been deviaed. In No, 10 
of the figure the atnicture i« moat obvkma; 
there we aee the sleeve with its hollow cup 
round the apindle. Tlie bobbin sitti on the rim 
of the sleeve, which fakes in all the oil. and 
by its hollow' shape tends to 
prt'si'rx’e the Uibrioant. No, 11 
is another deviiH' directinl to 
the same nurpow*. When wi^ 
come to tile doubling «le[Mirt' 
ment, we shall wv various 
fonus of t hesi' spindle-t at work . 

Spinning Cotton. It is 
very' s^ddoin that a eotUm 
spinner mi*<*ts with a llirosth' 
frame of the oh! model, ami 
Danforthseapfraniehas never 
obtained a strong footing m 
l otton mills, 'rile honours uh' 
divided lH*twceii the ring tra- 
veller and the mule. For file 
rapiil. cheap pHaluction of 
low eoimts. the ring fraiiu* has 
no tijiial. In working with 
I In* travelliT, il is imporliint 
to note that the weight of the 
ring IS exactly proport loneil to 
the work. If too heavy, it 
breaks the yarn, wbieb is 
unabje to drag it round ; if too light, the yarn 
will III* Is* twisted, ami the delivery is sure to Ik* 
faulty. Odmg and cleanliiiesh are s|M*eially to Is* 
attendc'd ti», for it is obvious that tlie hast 
obstacle to a ring travelling at sueh a s|M*ed 
would 1 m* att<‘nded with serious results, and the 
eonsfanl friction would c|uiek)y heat both ring 
and traveller to fusing point. 

I)raft is a subject of general interest ; but it 
is on the mule its most delicate issues are trieil. 
T<» spin a thread which will give eighty si.x miles 
to tin* |Mmnd calls for tine adjustment of the 
means, and this is w hut is done w hen we produce 
a count |92] Tln re an* even higher ccmiiiIs, 
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iMit tlww' an* jfc*in*rallv prodiirt*(l by tlu* han<l 
inulo ami <*xi*fpt tonally hkill«*d workorn. \V«* 
iiavt* i*<*<*n tin* tnaiinor in whit’h draft in put u|M»ri 
rolt«*rrt, but th(* ntretch of tin* mule ('arriaK;<* brings 
ill another faetor. You ean uite the carriage to 
attenuate the thn*a«J liy sirnidy making it run 
more tpiiekly than the rollers defiver. In cottons 
of short staple this is risky ; Init with long*staplt*fi 
cottons the prai’tiee is g<K>d, Ikh^hhw by that 
means a tine twist is put on the thn^ads. and all 
the soft iiarts an« fully drawn, so that the final 
twist riHitUM's the whole length to uniformity. 

Spinning Woolt Wcnillen thn*ad is taken 
dinvtl,v frt»m the condenser to the mule. Hut 
the liction of this mule is quite different from the 
ciitton mule. In the tirst place, there is only 
cme s**t 4 »f drawing rollers on the wtHillen mule- 
one tbit4*d roller |)aired w ith a heavy top n»Uer— 
the chief urn* of which is to hold the yarn for the 
draft of tile carriage. This brings out the sei*ond 
diffenmee. The spindle carriage moves out. 
draw'ing the threaas from the rollers, and when 
nlK>ut half-way on its course the delivery cea*H‘s. 
Our earriag<» gm*s on its way, twisting and draw- 
ing out the yam. At the end of the tra verst' or 
stretch the earriagt* stops, hut the spindles 
continue revolve, twisting up the thread. Hy 
a eurious motion the yam is let out for a few' 
inches, to avoid hardening and breaking the 
thread. Now* the spindles reverse, and the 
faller win's come into play. lifting off the 
hxise threads from the head of the cop. and 
stenting the threat! for the next act. The 
s|Nndlf>s stop, m verse, and then the carriage 
moves rapidly inwards, winding on the spindles 
the spun yar^ 

21 It 


Worsted. In worsted spinning any one 
of the thrtM* frames — the flyer, tlu* cap. or the 
ring traveller — may U* u»<»d. The latter hits not 
eoiiie mtieh into use, though some very tempting 
machines of that model are on the market. The 
throstle tlyer is the favourite for general work, 
and H|>erially for long-stapled wo<»ls. Duly one 
thing is to U* noted in worsted, as ilislinct'from 
the g<*n<*ral iiw of tin* flyer and spindle, and that 
is the amount of twist required. The Hyer mu.st 
Ik* ean*fully iwljusted by the change pinion, so 
that the rt'quin'd amount of turns may l»e given. 

Spun 8I1K. Here we have a use for the 
old fiushioned throstle. The silk drawings are 
mounted on the cni'l of the throstle frame, and 
passtMi through drawing rollers and flyer on to 
the Imbhin. Driven by a motion of its ow'n. tie* 
Inibbin pulls the thread round it, while the lift<*r 
plate and flyer regulate the delivery. No simpler, 
niori' dirt*et method of spinning has U'cn in- 
vented, and this strong staple suits it very wt*ll. 

Linen Yarns. In linen manufactim* wc 
iiM* the throstle s|>inning*frame. but with im- 
provements and moditications which requin* 
sjH'cial notice. Flax is a strong fibre, and in 
some ways rather intractahle. An objection to 
the throstle by the cotton spinner is that it 
demands tcK> much from the naif -spun thread. 
A slender fibre like cotton could not be expected 
to carry round a bobbin and wind itaelf upon it 
by mere drag. 

The difficulty with flax is all the other way. 
As the iKibbins fill they develop a force of their 
own, and would soon overrun the supply of thread 
if nothing were done to prevent it. To meet this, 
a spring self-acting apparatus bos been devised. 
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Along the traverse rail lies a long rod, with little 
steel springs attached, which apply a gentle and 
graduated pressure to the growing bobbins und 
keep them mo\ing at a steady rate. The degriv 
of pressure is very simply adjusted by means of 
the worm and ratchet wheel at the encl of the 
machine. 

(losely associated with this, und called into 
existence by the same cause, is the hot water 
trough. This trough sits in the middle of the 
inaeliine, just below the ereel on which the 
n»vings are fixed. By the hot water the gummy 
substance of the flax is softened, and the tibre 
made amenable to spinning. From ll»«‘ trough 
the roving piusscs into the grip of the n^tainiiig 
rollers, the lower one brass ami flut<*fL and the 
u{>{)CT w'ood covered with fi‘lt or ](‘ath« r. Aero'^s 
th<‘ space known its the rair/t th<‘ threads ar<‘ 
carried in Ix'tw'cen the drawing r(»lUTs«the s|)eed 
<»f which is as much greater tlwin the retaining 
rollers as the draft recpiires. W hen it has i.ssued 
frnin the drawing rollers the thread Is'giiis to 
twist from the action of the flyers working on the 
spindles Ik*1ow the thn*ad ]>late. Tlirtnigh the 
eve of the plate it is taken to the tlver, and on t<» 
tile laihbin. It slicmld, |M'rha|>s. Im* admitted tluit 
the patent self-jteting dntg of which we spoke lias 
not < <»me int»» univorsal use. The older inethiKl 
«»f dragging the bohhins by means of drag bands 
held against the basi's of the hobbins by means <if 
weights is .still us<‘d. W’heii tie* pressnr*- has to 
la* increased the spinner moves the weight a [s g 


fib^'s reduces their strt^ngth, and strength in the 
i)uahty most dcsiit'd in rojws. When water ia 
rt‘SorUHi to, it is cold, and theitdon* does nut melt 
the gum of the lihn' to an injurious extent. For 
a long time the rojw spinner was allowiKl ti» pick 
up his machinery wht re he would : hut now the 
machinists have tAk<'n to considering his wants 
seriously. The eoUM‘(juenee is that wt‘ have a 
goiKl many machines on the market which have 
not st(HKl the test for long u.m', As u rule, rojH' 
varus nr(‘ spun on hori7t»iital spinning frames 
[96]. The.se frames ha\e not \et Us n .studied 
by us. l)rawing rolh'rs and spimiie, with flyers, 
are all on one h‘vel. N»> iw'w principle is in- 
volveil. however, the chief rei’ommimdat ion of 
the horizontal hirm iM-ing the w ider di^lnhution 
of the weight of the frame. 

Jute Spinning. TIm* jutr spinixr uses 
a throstle spinning-trame. which is more 
elahorately mounted than any other textile 
spinner. The frame is of vasi si/o, with h<»hluns, 
flyers, and rollers in proportion. Thi‘ ro\ing 
winds otT the hohbin set on the iieil on 
tin* heu<I of tin* mathine. and pa.sMs through 
tin* guide* t‘ye to the lirst pair of rolln s, m throiigli 
the binder plate, omi the eur\»’<l eondiictor 
plate*, in Iwtwei*!! tin* lira wing rollers, em through 
the threael plate, twining round fh*- tlye'i* leg, 
aiiel e»n to the bobhin. As tbiN is t he* emly spinning 
frame* pro|M*r e»f tin* jute worker, he must make 
the memt eif it, and it is m* iineeunmon thing 
for a elraft of 7 tei I lei be put on. iMawing out 
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further away from the pe»int of e*ontaet, and by 
widt*ning the distance* ine n the leverage. The* 
dedTers, when the lx)bbins are filled. re*njove tin* 
fly<*rs. break the threads, put e^n fre*sh Ixjbbin-, 
and the frame starts again. 

Rope Yarns. The ri>{M* manufacturer has 
taken most of his iuachin»*ry from the flax 
spinner ; but he lias made his own us#* of the 
appliances. It is very seldom you will And wet 
spinning in a rope factory. The softening of the 


a thread with about one twist to tin* inch, and 
uln-ady drawn out to I'onsiderable t#*nuity, to 
-sueb a length, involves some risk. For that 
reason we have a eontiniious sueeession of 
KupporfH to the thread. The binder plate ainl 
conductor plate, Ufore the drawing rollers, 
and the thread plate after, are neiensary to 
hupjKirt the yani till it gels iu final and 
atrengthening tw mt from the flyer. 

Coniin ufd 
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STRESSES IN ROOF TRUSSES 
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Collar Boam Truaa. Thb.truM [187], 
filihou^ tlie mmpleii from a oonitnictive point 
of view, U hy no meane ample when the atreMee 
are oonaidei^ The lege of the tniaa tend to 
apread with the weiaht of the covering, and the 
part of the priiicipiu rafter* below the collar in 
in the condition of a lever, no that if the walla arc 
not rigid, a iN^nding moment in produced at the 
junction with the collar. Modiftcationa of thia 
form arc frciiucntly uacd for the ofwn roofa of 
clmrchcH, and the walla arc only f>rcvcnt<*d from 
Unng thruMt outwanis hy thcii dwarf height and 
the huttrenacH plnenl against them opiKwitc to 
eac h truiw. When the walla are higher, the over- 
turning effort ia great4*r, and many caaen liave 
iweumKl of the walln laung actually thruat out. 
rndiT Kuril conditiona the <’ollar li(*iim in in full 
tenaion. hut any intermediate condition may 
<»ccur l>etw<*en tliia and full compreKaion owing 
to rigid walla. It ia thin uncertainty of condition 
that creatcH the chief difticulty of intimating the 
atnnmn. hut when allowance haa to lie miulc for 
the wind blowing on one Hide the difticulty in 
further incrt'aaiHl. The frame and HtrcKH diagraitiN 
for vertical loading and rigid wallN an* hIiowii in 
188 and 188. and for vertical hwiding and yielding 
wailK in 190 anil 191. In 190 the lH*nding mo- 
iiienf diagram due to tlie l(*vcragc of the end** will 
lie ohwrv<*d on the* tippt*r nidi*n of the princijial 
raftcrH. Tlie dotted linea are virtual force lineH 
\o replace the liending moment diagram, and 
allow the complete stresa diagram to lie drawn. 

King Pont Trunn. The king pont truiw 
( 192] IK the moKt common form for wooden ro<»fK 
from 2H to lU) ft. Kpan. Tlu* fiaine and Ktieiw 
iliugram** with the wind on one aide are ahown 
in 193 and 194. rjKui a HUjK'rticial view of 192 it 
aplMMirn an if the rtnif wen* sup^Kirt^Hl hy the king 
Htaiuling on the tie lN*ain, hut the n‘v«*rH<» 
iM (he ciuK*. as tlu* tie U*ain ih held up to the foot 
of the king |K>Ht hy an iron Htirrup, 

Componlte Roofs. t'ornfioHite roedn are 
form<*d t>f a comhination of wihkI and iron, the 
eompn*MKion meml>er!« Iwiiig tif wimkI and the 
tennion memU'rH of iron, which fnuii \Xn gn*at 
tennile Htnmgth ih mon^ Kuitnhlc. hut (Iicsk* nHifs 
an* not very fnM]uently adopt <Hi. 

Queon Post Truss. The queen fioHt truKs 
1 1951 in a ronvenient form for wiioden nadH <d 
!)t> to 45 ft. Kimii. Tiider irregular loaiiing. Hitch 
as in pnaiuceu hv the wind acting upon one aide, 
it in a deformahk' atructiupe. «>wing to the want 
id eroan bracing in the central Hpac*e. Bending 
momenta are eAUKi*d in the tie beam, but ita 
KtiftneKK pre\’i»ntH the nxd from auffering much 
actual change (d hIih|k*. The frame diagram ia 
ahown in 196 and the atnvia diagram in 197 . As 
tlie latter involves simie difticulty of conatruc- 
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t«on, a fun deaoripiion wOl be givmi. First set 
down the load line 1 to 8 of strew diagrm, 
join the extremities, which wiU mve the direction 
of the reactions and substUutea forces 1-11-10- 
9-8 on frame dia^am without fixing the amounts. 
From point 2 maw an indeftnite line paiallel 
with 2-12 on frame diagram, and fix the position 
of fioint 27 upon it by a line from point 7 parallel 
to 7-17, then 17-9, being horizontal, will fix 
the position of pciint 9, thus obtaining the i^ht- 
lianci roac‘tion. Next draw 4-15 and .5-15, giving 
|Ndnt 15, and as ixiints 15. 14, and 10 arc all 
HC|>arated hy ixirallel lincK, the points will be on 
a straight line {lassing through point 15. This 
fixes the position of point 10. and at the same time 
the amount of sulistituted force 10-9, and as 
the Huhstituted force farthest from the wind is 
eipiul to half the amount of the substituted force 
nearest to windward side, it will be seen that 
|)oint 11 will lie central lH*twe<*n |)oints 9 and 10. 
The remainder of the stress diagram presents no 
further difticulties. and after completion may 1 h^ 
tested for accuracy hy drawing a funicular l*)oly- 
gon on the frame diagram as shown hy stroke 
and dot linf*s. which will Ik* found to closi*. The 
following tahli*H of scantlings will Ik* found 
suitable for ordinary casi*s. and will ohviaU* the 
nec*essity for making calculations. 

SCANTLING FOR K1N(J l*O.ST THl SSKS 
liHltic fir. In ft. H)K»rt. Pitch, to 30 . Slatv 



I ; •• a A 4 .li 

i\ 0 :ii l»l ! 4 S X 4 4 ‘ 

1*1 10 :t i 1»1 4 S X 41 , 4 

1»« i It ' 4' l»i 4 II X 4} 41 

1*S ' rt 12 4 3 4 II X 41 

30 SJ 13 41 31 4| 11 « r.‘ 

llwid and Ux>x of king |K»st twice width of 
middle. Reduce the thi<*kne.*4s of intss hy J in. 
and the depth of tic lH*am hv 1 in. if thciv is no 
ceiling. 

Wrought •iron and Steel Roofe. 

(hnitting a few cast-inm rihlied rtxds, it may lie 
said that all metal nxifs were formerly of wrought 
iron, but tlie greater tenai*ity of mild steel and 
its extensive manufacture it*nder it the material 
of the present day. The same types of construe- 
titui arc used, the difterence lieing only in the 
lighter sections empliYved. The arrangement of 
the tnissing of all roofs \nines primarily w ith the 
span ; the roof covering is supported miually by 
common rafters," an^ in or^ that these may 
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the exception of 2(15, the»e involve no 
difficulty in determining the stress diagram 
and resultant stresses so that they need not 
be dealt with further ; but the one referred 
to, known as a Fink, French, or Belgian 
truss or compound trussed rafter roof will 
well repay a more detailed investigation. 

Finll xruM. Having drawn the frame 
diagram and marked on the external loads, 
set down the load line of stress diagram [206] , 
join the extremities, and proceed with the 
diagram in the usual manner until point 14 
is reached, when H wdl be found that point 
15cannot be obtained as only one of the sur- 
rounding spaces is known--eM., 14, and it is 
at this point that the method of aubstitiUed 
members will have to be resorted to, in order 


have economical dimensirms, the purlins that 
carry them require to Ite within certain limits of 
■pacing, say 5 to 1(1 ft. apart. This spacing 
fixes the position of the supports to the principal 
rafters, and thcrofort* the numlier of bays into 
whi(‘h they are divided. The distance apart of 
the trusses is partly det4*rmined by the strength 
of Kii liable purlins and partly by the desirability 
of securing a sufficient load upon each truss to 
obtain convenient and i*conomical sections of the 
various inenilM^rs. Ow ing to the necessity of pro- 
viding against the effects of corrcmion. no bar or 
plate may Ur less than \ in. tlii<*k or 1 in. dia- 
meter, and wlu^re the load is veiy light, some 
material may is^ practically wasted from tliis 
eaUM*. The exfenml pitch of a nsif is fixed by 
the nature of the c<iveriug and cUmatie or 
»*sthetir (‘onditiotis ; th<^ undi*r side may lie varitnl 
by giving more or less rainfKT to the tie rods at 
pleasure, and this nlTords another means af 
adjnstitig the strt'SMC'fi in the memlsTs to an 
eetmomieal viUue, the Hln’Hs<*s iHMng incmised *is 


to find point 18. For the members 15, 16, 17 
on frame diagram substitute the member a-6, 
as shown for clearness on separate sketch [207], 
then, tumii^ again to the stress diagram, draw 
14-a, 4-a. giving point a ; a-h, 5-&, giving point 
b; and f>-18, 11-18, obtaining point 18. The 
romaindcr of the diagram may now' he added 
w'ithout further difficulty. 

Curwnd Truasen. A crescent or sickle- 
shaped truss is sometimes used for large roofs, 
as in the (jase of the Charing Cross, Cannon 
8tre<»t, and Fenchurch Street rail w'ay-st at ions 
in London. In such cases it Is necessary to 
provide cross bracing to allow for the effect of 
the wind on one side or the other, so that which- 
ever side it blow's from one m(‘ml>er of the 
cross hra<'ing in each hay wilt take the w’hoh^ 
of the load as a tensile stress. The Charing 
(Yosh truss is show'n in 268. 

Effect of Wind. It is not an easy 
matter to measure the velocity of the wind, 
and it is still more diffieiilt to estimate its 


the camlNT is gnuiter owing to the nnluction oi 
the etuUral depth. 

Number of Bays for Given Spmna. 

The following table gives the average praeliee 
for iron and roofs, hut so many fmints have 
f<> I»e considonMl in d<*signing nuif^s that no 
pnHM’se rule can he laid down. 

J hay in rafter is suitable for roofs up to 
15 ft. span. 

2 bays in rafter an' suitable for roofs 15 to 
30 ft. span. 

3 bays in rafter are suitable for rotds 2.5 tt> 
50 ft. span. 

4 bays in rafter are suitable for roof?. 40 to 
75 ft. spall. 

5 buN’s in rafter are suitable for risifs Otl to 
100 ft. span. 

Iron roofs to cover a large art'H an* generally 
f'heajM'i' when the niimlH*r of w'parate is 

rtHliuM'd and the tru.sstvs inert'nsed in span up 
to a maximum <d 00 ft., owing to the mt>n* 
neeurate pnqRirtioning of the material to the 
Ktrt'ss and the saving of sup}H)rts. 

Types of Construction for Various 

Spnno, Typical nrrang.'nv'nts of trasses with 
the prineitml rafters divided into one to four 
ba\*s are shown in outline in t68 to 206 With 


fori'C against a plane surface in any position. 
Although ('onsiderntion luis been given to the 
hiibjeet for more than a iiundn'd years then* 
is still a lu'cd b)r practical investigation upon a 
large s<nle. ft may, however, l>e assumed 
that in ordiiuiry positions a pn'ssure of 2H Ih. 
(i cwi.) jR'r square f(H)t is very rarely exceeded, 
and that in the most exposed posit ions an 
allow'anee of 56 Ih. (} cwt.) per square bM>t w'ill 
cover all eontingeneies. The larger the area 
taken into tu'oount at one time the low'or the 
pn'ssure is, likely to Im' It does not always 
blow horizontally, and when there are many 
buildings in the noighoourhood it may 1k* 
derteeti'd downwards upon any given roof. 
As.Miming the wind to blow' horizontally with a 
fonv of 42 lb. }KT .sijuart' fwt against a rmif 
of 30 dego*es pitch the effect normal to the 
nnif plane [269] will Ik' i>‘diioed to /> sin 
42 X sin Ihl 21 Ih. In the same way. if 
the wind U' a'isumed to blow horizontally writh 
a foret* of 56 lb. pt*r square foot the normal 
prt'ssun* will be reduced to 28 lb. Authorities 
an*, however, not agreed as to the true normal 
pn.'SHure. some take it as the p sin tf, others 
p sin V. and still others as p sin I'84 cos - 1. 
The«.e values are contrasted in the curves 
shown in 210 
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Til# ClMir#ct#ri#tlo0 of Cobbott. 
WIUJAII CoBBlTT (b. 1702 ; d. 1830) iUrted life 
by mring crows* left » luunc which will be 
fcmcmbcM wiUi those of the most famous 
writers of his own time. Ho may be said to per- 
■onify the whole art of solf-eduoation. By self- 
denial and porsevorance he acquirod a vast sum 
of varied knowledge, and wieldm immense influ- 
ence as a politician and a journalist, inspiring his 
countirmen with a reammcnl love of their native 
land, fletiptie extraordinaiy difficulties, he learnt 
Knglish and French so well as to be able to write 
grammam in both languages, and developed a 
literary style as natural as ikdoc^’s, as vigorous as 
Swift's, brightened by humour and telling invec- 
tive, and fMM'haps as charac^teristically S^on as 
any that could be named. He was a clean-living 
man, who delighted in th(^ optm air, being a born 
student and lt»ver of Mother Karth. Al»ove all, 
Coblii*tt saw clearly, thought clearly, and utten^ 
clearly. His varied career from plough to 
Parliament will well repay study. The works 
he left are as diversified as was his life. 

Cobb(*t.t's ** EaiKliuh Grammar ** and ** French 
Grammar '* are written in the form of letters to 
his son, and are unsurpaHw^d in the lucidity of 
their arrangement and their quality of genuine 
hvelim^s. Wo could wish that everyone read the 
former. Despite its unattrat^tive title, it may bo 
commended as vaHtly entertaining as well as in- 
structive. His “ W<M)kly Political Register,** 
started in IHO^, was continued, a{iart from 
ono small break, until liis death ; it was for 
two years edited from prison, where he was mmt 
for liis strictures on Hogging in the Armv ; 
and for a time from Aiiutu's, whither he 
Hed to escape from further imprisonment. In 
IH03 ho Is^gan tho ** 1 Parliamentary Deliates.” 
whence originattnl our pnwent “ HaiisaixL** He 
wrote a “ History of the Reformation,” which is 
Still mad. thoi^h chiefly by Romsn Catholics; 
but his ** Advice to Young Men *' is full of 
practical common-sense for all. Kvery young 
man should mad it, and young women alw>. Its 
vigour and frankness am as refreslitng as the 
breath of the sea. His bhst work is to be found 
in the picturosque accounts of his political tours 
on horselsick, which are familiar as ** Cobbett's 
Rural Rides,” and the student in search of a 
guide to muscular Knglish would do better to 
read a chapter from this each day than from 
ahuost any other prose work. Df his faults, his 
Motiam has counted too much to his detriment. 
Tuat it was a reasoned egotism may be seen in 
a brief passago from the ** Rural PUdea.** 

A Spweim## of Cobbott*# Styl#. The 

writer remarks on the htmefictal effects of early 
rising on tho traveller, abstuience from wine 
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sad spirits, and moderatian in eating, and on the 
fact that, under conditions sp^ified, the riding 
of twenty miles was not so fidiguing at the end 
of a tour as the riding of ten miles was at the 
beginning of it. He goes on to say: 

^*8ome ill-natured fools call this egotism. 
Why is it egotism ? Getting upon a good strong 
horse, and riding about the country . . . requires 
neither talents nor virtues of any sort ; but 
health is a very valuable thing ; and, when a 
man has had the experience which 1 have had, 
in this instance, it is his duty to state to the 
world, and to his own countrymen and neigh- 
bours in particular, the happy effects of early 
rising, sobriety, abstinence, and a resolution to 
be active. It is his duty to do this ; and it 
becomes imperatively his duty when he has 
seen, in the course of his life, so many men, so 
many men of excellent hearts and of go^ talents, 
rendered prematurely old, cut off ten or twenty 
years before their time, by a want of that early 
rising, sobriety, abstinence, and activity, from 
which he him«‘lf has derived so much benefit, 
and such inexpressiblo pleasure ... It is 
seldom that rain, come w^hen it would, has 
prevented me from performing the day's journey 
Uiat I bad laid out lieforehand. And this is a 
very good rule : slick to your intention, w hether 
it lie at tendiHl by inconveniences or not ; to look 
upon yourself as iKumd to do it.” 

Here we have C-obbett the man ; no dreamy 
theorist, hut a masti^r of hard facts and a master 
who is compelled to convey his knowkKlge in a 
manner which none can misunderstand, t 'ohU‘t t 
is not a great Uterary character ; but his styk is 
the Iwst of models for all who aspire to Wit4* 
clf'tarly and correct I v, and he occupies by right 
a definite place in the pagt^ of the * 8 elp- 
Educator. 

Anoedofes mod the Minor Morals, 

Isaac I)*Israbu (h. 1766 ; d. 1B4S). the father 
of lAird Beaconafield, wrrote a number of anec- 
dotal works w'hich, though somewhat slipshod, 
offer evidence of much culture and wide read- 
ii|g. being chiefly notable for the entertain- 
ment they afford and the stimulus they give to 
further mauirv in the by-paths of literary 
history. TW Cariosities of literature ” is the 
best of these ; its companions are ” Calamities 
and Quarrels of Authors,” ” Amenities of Litera- 
ture,'* and ” The literary Character.'* Joior 
Foster (b. 1770 : d. 1843), a Baptist minister, 
was the author of a series of EMya,** one of 
which, that. ” Gn Deeision ol Chaiacter,'* should 
be read with Cobhett*s Advice to Young Hen ** ; 
the **8elf-Ctt]ture*' of Josii Stdast Blacrib 
< b. 1800; d. 1805); and the Self-Help *’ of 
Samvrl Biin.Rs (b. 1812 ; d. 1004). 






Hift ii^ 

WvIliM MteT lot ** aiftiiie* 
' «id prow M ** hwniw,** kto ^Xnagm- 
taj OonfmMom^ pomm ttumg dmamtic 
oiMitaw wlikiii hmm cMiwd muj Io wonder 
1^ tlieir eadior felled to write e greet glej. 


Doeerildi^ theee *' Coarmmtkm,'* the lete I 
NieoU, hi e Mlfient oeieege ol eiiAiiiiery wri ting, 
lejw that they “eieraM of fine thought, ex pre eead 
in e etyle eo finiehed, to ekiqiient. ao dearly 
bearing the impreee ol genius and ouhiyated 
taste, so felicitous in imacpty and diction, that 
one wonders why they are in general so little read. 
The reason probably is that their subjects hare 
little interest to people in general, end that their 
tcme of sentiment Joes not. for the most part, 
appeal to the ordinary f^mpathies and emotions 
of humanity.*' The Conversations ” wore 
published between 1824 and 1853 : they range 
over a vast ares of topics, and are 125 in number. 
In these lofty and earnest pages we are. says 
the “ Edinburgh Review ” of lH4fi, by turns. 
** in the high and goodly <ompany of wits ami 
men of letters ; of churchmen, lawyers, and 
statc^smcn ; of party -men, sokiicrs, and kings ; 
of the most tender, delicate, and noble women ; 


and of figures that seem this instant to have 
left for us the Agora [(*roek equivalent of the 
Roman Forum] or the schools of Athens, the 
Forum, or the Senate of Rome. At one 
moment we have politicians discussing the 
deepest qui^tions of state ; at another, philoso- 
pliers still more largely philosophising ; {KH*ts 
talking of fsietry ; men of the world of worldy 
matters ; Italiam and French of their r(^|M‘<*tive 
literatures and manners." Landor, in fine, is mir 
English Lucian: that classic writer of dialogues 
who flourished in Greece during the sw’ond cen- 
tury. Among Landor's dialogues ini]ie<’iaJly 
admired for their dramatic intensity are those 
between Peter the (ireat and Alexis, and 
Henry V'lII. and Anne Boleyn. ** I shall dine 
late,*' said Landor. in an oft-quoted phram* ; 

hut the dining-room will hi‘ well-lighted, the 
guests few and select." Yet we may all some 
time or other ** dine " with Landor as our host 
and he assured of excellent entertainment. Whem 
one is studying the life of Shakespeare, Landor's 
" Examination of William Shakespeare '* may 
he read as a charming piece of imaginative prose. 

Somw La— » r Llttarataura. William 
Homb (b. 1780; d. 1842) was a sort of minor 
CobbetL with something of D*Israeii*s feeling 
for letters. His “ Every-Day Book,*' “ Table- 
Book,** end ** Year-Book** tribute to his 
industrious study of old manners sod customs. 
The first-named contains a tenderly-worded 
dedication to Charles Lamb, and to the 
Table-Book ’* the gentle Elia ** contributed 
hii seleotmns from the Garrick Plays. But 
Hone's books are chiefly vahiabb as works 
of relmnoe to the literary man. The 
^ Fapen " of Jomr Wilsoh Cbokbb (b. 1780 ; 
d. 1857) and Tnewas Cbbbvbt (b. 1788; 



pomd ltt» 

Ihe om Ima a Mnd db 
a Whig p^t of ybw. CMtar^ wha li 
mmOt bsitar known* (k—ysy hayte htm a 
**dhoov«cy^ of Sir Herbert Msxwair in 1808* 
was a frequent contributor to the Quarter^ 
Review.** Hh chief work wai an edition ii 
Boswfdl which drew forth a remarkably bitter 
eritiohm from Macaulay, and he also frban an 
editkm of Pope which was completed m our 
own time fay Writwbll Elwim (b. 1816 ; 
d. 1900) and Dr. W. J. CxiiriiTHof b (b. 1842). 

Lwigh Hunt. Jambs Hbbby Lkuiii Hrst 
(b. 1784 ; d. 1859) was an essayist of considerable 
charm and versatility, whose friendslups set^im^ 
for him a greater me^ of recognition tlian his 
writings, though these are not unimportant. He 
introduced Shelley and Keats to one another, and 
brought these poets before Uie iniblic in the 
Examiner,*' of which he was tuiitor and port 
proprietor. The student of Englisb literature 
will find much profit in his " Imagination and 
Fancy," “ Wit and Humour," and " Men. 
Women, and Books." His " Dante's Divine 
Comedy : The Book and its Story " is also of 
value. whiW his " Autobiography " eontainn 
enough to scHrun^ for it the permanent interest 
of all l>ookmen. Ixmdun and "The Cockney 
Seh(K)l" found in him an cmtrgetie champion, 
and his gossipy volume on "The Towm : Its 
Remarkable (liarat^ters and Events " retaias 
a wrtain measure of popularity. As a critic 
he was apprtH'ialive ; and his method of handling 
such themes as old age and child life eiisily 
seriiri*H for him the alTiM^tion of symprilhelii- 
readers. He hud another link with Charl«*H 
l^mb : he stamineri'd. It was only in part - 
and that part a small one w'htTi* his real worth 
is concerned '-that h<* can In* assof'iated with 


Charl«*s Dickens's satirical fMirtraiturc of Harold 
Skiinpolc in " Bleak House." 

Xamsai’ Wiluam Skmiob (h. I7tt0 ; d. iHtU) 
was an a^’iite literary critic as well as a |M>litical 
wonomist. His “ Kssays on Fic'tion," article* 
on ScMiit, LytUm, Tliai'keray, and others, eon- 
trihut4Hi to the " Quarterly.' " Kdinliurgh,*' and 
otIuT reviews, were published in coUw^IihI form in 
IHIM. and will well bear perusal by the student. 
Wiluam Maoi.vk (b. 17113 ; d. 1842), sttholar, 
critic, humorist, was once a great force in 
the magazine world. He n*mHinM, diwptU* 
all his great gifts, a " might •havc IsH.m. " 
the original of the ('harlie Shandun in Thatrk* 
eray's " Pendennis." He was one of " Black- 
wood's " most l>rilliant contributors, and as 
the conductor of " Fraser’s Magazine " he 
gathered round him some of the choicest and 
most disiinguisbed of contemporary writers. 
Anna Bbowbbll Jambsob (b. 1794 ; d. 1880) 
wrote a volume on "The Characteristies of 
Shakespeare's Women," which is still a favourite. 

A Short Study of Carlylo. Thomas 
Cablylb (b. 1795; d. 1881) began his literary 
career as a writer in the " Edinburgh 
Encyclopisdia," for which, between 1820 a— 
1823, he wrote articles on Lady Maiy 
Wortley Montagu, Montaigne, Montesquieu, 
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Dr. John Moore, 8ir John Moore, Keeker, 
Kelson, Mungo Park, Lord Chatham, William 
PHi, and several {Niters of a topographical 
character. Only one of these — the paper on 
Sir John Moore—eaa be described as madequate. 
From the hni Carlyle seldom spared himself. 
In 1824 he published two translations — one 
from the French (Legendre's ** Geomeiiy "), 
and one from the German (Goethe's “ Wilhelm 
Meister*'). The latter work, praised by 
“ Blackwood's ** and the “ Edinburgh," was 
attai'kfd by De Quinoey in the " Ixmdon 
Magasine," to which Carlyic had been con* 
iributing his “ Life of Jw*hilW." The last 
chapters of the ** Life of ftchillcr ” appeared 
simultaneously with the unjustifiable attac^k. 
Whatever pain may have been caused by Do 
Quineey was more than assuaged by the com- 
mendation from Goethe, who wrote a eulogistic 
introduc'tion to a translation of the Schiller 
volume which was published at Frankfort in 
1830, thrive years after Carlyle’s pt^riod of 
H]>prenti(*eHhip may bo said to have lieen brought 
to a close with his studies of “ Gorman Romance.’* 
Meanabik ('Carlyle had met Joflfrey and become a 
contributor to the " Edinburgh Review,’* his 
connotation with which lasted for seventeen years. 

Cnrlyln’a LItamry Style. One of the 
real rurtosities of literature is tlie distinction 
between the form of (Wlyle’s early writings and 
that known as ** C>ar!yl^,** the undoubtedly 
IMlwerfii), liut elwtrical, explosive, ejaculatory 
style whose bt^ginning may be noted in his 
" Sartor Rt^rtus," a work of autobitigraphical 
as well os of nhilosophicai interest, which, 
originally )iublished in " Fraaer’s," tirst won 
adequate reiHignition in America. The stu- 
dent who would read Carlyle aright can do 
no Is^ttor than l>egin l»y dig<«sting IVohnisor 
Niehol's roasterlv monogrimh in the English 
Mim of Ijettem *' nerkw ; j^oude's conUmtious 
fmges should l>e left for a later period. Carlyle's 
gn^atest works are those in histor>% soriofogv, 
and |K>lttics. But there is a gn*at deal in 
his misindlamHius essays — those on Burns, 
Johnsim, Kcolt, Voltaire, Diderot, and Miralx^au. 
for ex ample --that must not bo owrlooki'd 
by any reader wbo deairos to understand 
the man hims<b. Carlyle has been greatly 
misunderstood ; but his influence has been 
almost inealculaVile in Germany as well as in 
England. He was " human, like ourselves '* • 
more, perhaps, of an konoclast and a prophet 
than a oonsiruetive power : but he looked to 
the " foundations of society," he had a genuine 
love of truth, and his striving after truth has kft 
to posterity a standard of Uiought which must re- 
main a permanent social aa weu as literary' force. 

The Influence of Cnrlyle. Essentially 
masculine in view, Carlyle has yet had a marked 
influence on women readers. The Swift of the 
nineteenth century, many a Stella has been his 
pupU. Appfwciat kms— -and depreeJaiions— of 
his labours there are in abundance, but perhaps 
Walt Whitman m his “ Specimen Days " touched 
the reality as dosely as anyone. " As a 
representative author, a liien^ figure," he 
wrote, "no man elae will bequeath to the 


ioture more significant hints of oar sUntny 
era, iu fimoe paradoxes. Its din, and its struggling 
periods than Carlyle. He belonp to our own 
branch of the stock, too ; neither Latin not 
Greek, hut altc^ther Gothic. Rugged, moun- 
tainous, volcanic, be was himself more a French 
Revolution than any of his volumes ... As 
launching into the sclf-complacent atmosphere 
of our days a rasping, questioning, dislocating 
agitation and shock, is Carlyle's final value. 
C^lvle began life, in a sense, by teaching 
mathematics in a Fifeshiro school ; he remained 
a U^acher to the end of the chapter. As a 
stylist ho is the gn^atcKt " free lance ” in the 
language ; but the reader sliould beware lest he 
imjfmle to the loader the sins of his would-be 
followers, as many a one has sought to thunder 
in Carlyltan strain with the most unhappy re- 
sults. Viliore Carlyle's style is concerned w'c must 
nut judge him 1^ the standard of anv other 
writer ; he claims by right to be judged by tht‘ 
vivid (and vivifying) result. Of no great writer 
could it be said w’ith more cogency that " ths 
style is the man." His view of the literary 
calling is indicated in his lecture on " The Hero 
as Man of Letters," where he writes: 

Cnrlyle on the Man of Letters. " On 
the whc»le, one is weary of bearing about the 
omn {>oUmce of money. . . . There ought to be 
Literary Men poor. . . . AVho will say that 

a Johnson is not perhaps the better for* being 
poor ? It is net'dful for him, at all rates, to 
Knt>w that outw’iird profit, that buccmms of any 
kind is not the goal lie has to aim at. Pride, 
vanity, ill-conditioned egoism of all sorts, are 
brtMl in his heart, as in every heart ; nw^l, above 
all. to be cast-out of his heart, — to be. with 
whatever pangs, torn out of it, oast-forth from 
it. as a thing worthless. Byron, bom rich and 
noble, made-out even less than Burns, poor and 
pkbeian. Who knows but, in that stuue * best 
possible organisation * as yet far off. Poverty- 
may still enter as an important element ? What 
if our Men of Letters, men setting-up to be 
Spiritual Heroes, w'ore still then, as they now' arc. 
a kind of * involuntary monastic order * ; bound 
still to this same ugly Poverty, — till they had 
tries! w'liat was in it loo, till they had korni^ to 
make it to do for them ! Money, in truth, can 
do mut-h, but it cannot do all. VVe must imuw 
the province of it and confine it there ; and even 
spurn it back, when it wishes to get farther." 

We cannot well in a few words ftrrive at any 
plan for the especial study of Carlyle. From the 
wide range of his writings the general reader will 
take to such works as his fancy prompts, the 
student to those his studies suggest, and both 
may be left safely to come un£r t^ all-oom- 
pelling infiuence of this migh^ and original 
thinker. The least that shernkf be known of 
Carlyle’s works are " The French Revolution." 

Sartor Reaartus," "Heroes and Hero Worship," 
and "!nie Life of John Sterling." If one 
begins with " Heroes and Hero Worship," the 
appeUie is more likely to be whetted than by 
entering the Cariyle tressure-hemse through 
the gate of " The Freocli Revednikm.** 
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are now in a poaition to conMidcr (imt 
the methoda of pattern iHinatniotUm, and 
then the broad oystems of moulding adopU*d. 

The Pattern. The pattern must be (Hin< 
sidered from two principal pointa of view— that 
of Its method of const niction and maintenanc'e 
of form (matU*rB which it has in common with 
wood-working generally), and that of its mould- 
ing, or facility for delivery from the sand. It is 
the last nam^ which sc'parates pattern-making 
aa a trade from carpentry and joim^ry. 

The Materials. It is obvious that main- 
tenance of form may bt' secured in one of two 
ways, either by employing a non-pt^rishable 
material, or by adopting those strong methods of 
ctmatniction which are practised in the wood- 
working trades generally. Itoth are einployitl 
in pat U'm- making. Articles of small and 
moderate dimensions, from which hundreds or 
thousands of moulds have to lie taken, are made 
in metal, while others— namely, those of large 
dimensions, and those of any si/AW from which 
coniparalivefy few castings ait^ reciuirtKl— are 
constructcHl in w’CKid. Them* last include by far 
ilia largest numlx;r. 

Timber. Tlien. as there are diflerent kinds 
of timU*r, some stronger and more durable, 
some less given to warp and shrink than others, 
sokx'tion is made frt>m several sorts Ut suit 
different classes of patterns. Yellow pirn- and 
mahogany are chietly used. Other wimkIs are 
occasionally cmployinl, but not to any con- 
siderable extent. Yellow’ pine is suitabki for large 
patterns, mahogany for those of small size*. Both 
woods must, of course, bo well seasom*d. and 
the straighter the and sounder the stuff 

the better. The oooioc of yellow pine as the 
principal material for pattern-making might 
■eem to be objectionable on account of its 
softness sod openness of grain, aa being ill- 
adapted to stand the rough usage of the foundry 
and to resist the action of the* moisture in 
foundry sand. 

But in patterns properly constructed theses 
objections nave Bttle re^ty in liKJt, for they are 
protected from excessively rough usage by the 
insertioQ of rapping and lifting plates, aiM the 
porons grain is protected with varnish or 
paint. .£iid, on the other hand, these possible 
evils are much more than eoimterbalaiioed by 
the advantages of moderate price, straightness 
of grain, wcffkability, and fair capaci^ for re- 
iistaiice to beat arc moistme. And, further, 
many patterns are motikled from only once, or a 
few tunes, and for these nine is amply good 
moi^ For pattsms whieb are to have a v^ 
large wmwW of mouhimgi, and d not excessive 


ditnensiomi. thert^ is sIwuvh tlu* lumler Imi more 
costly maliogany availab)**. 

T<K>la. Being a wmal- working tradt*. the 
tools used an? m^rly identical with those 
employed by carj)ent<»rs, joiners and othi'm. 
'fhe princi()al ones will lie found illuHtratcMi 
in the Hcries devoted to ('arfientry and Joinery, 
whik' underlying principkm of Uieir design 
arc treated in tht* series on Tools, so that only 
a liare list of (mttern- makers' tools mnd lie 
offered here. They on* the following : 

Saws. Hand, tenon, dovetail. Im>w'. com- 
liasH. and keyhole. 

Pi.ANRM. «lack. trying. Hmoothittg. rr'hates, 
an;l rounds 

('HISK 1 ..H. Paring. I}. 1]. I, }. }. } in.; 
firmer. Ij. I. }. ] in. 

(lOruKs. Paring, flat. I|. 1. } in.: middh«* 
flat. 1}. ] in. : quick. 1). 1. J. 1* } in. ; liriiier. 
1}. Ij. 1. }. ), i in., to which may addid 
a few )M*nt gouges for (H)rt‘'box work. 

TrRNiNo Tch)I.8. (iougcH. J, J, j in. , 
ehisels, J, J, } in. ; side t4M)lM, right and lidt 
handed. ]. 1 in. ; round lumes, }. }. j in. 

HoiiiNu Tcm>i.s, Brace and set of hits, 

half-dc»zt*n gimlets, half-dozen briuliiwlH. 

MKAsrRiN<t Toor..H, 2 ft. ntandard rule, 
2 ft. iron e(»ntraetion ndi*. 12 in. try-sqiian*. 
4| in. try s(|uare, two wt squares, fK*',el, 
two pairs of trammels, large luid small ; 
wing c(>inpass(*H and spring dividf’rs, two 
small marking gaugtrs, and a fiaiiel gauge. 
Two pairs <if calh|XTs, (me insidi*, one outsidiv 

Mi8C’KiXANKc>rs T<H>m. Hammers, light and 
hea%y ; wooden mallet, two screwdrivers (om^ 
large, one small), drawknife, axe, spokeshave, 
hom*. two gouge* Hli|si. A somew'liat smalli?r 
sek*ction w’ill suffice for a liegiiming. Many 
workmc*n will double the numlier. Tnis is only 
a reprf?senUti>e fM*lcction, and no mort*. 

Machine Tnola. The machine UkiIs 
used in pattern shops embracer latlicM. circular 
and band saws, planing maArhine, trimmers, 
and sometimes a special apparatus for the setUng 
and sharpening of circular and band sawa 
So much of economical working nooessarily 
dependa on the employment of the machinci 
that even in small shops empko^ only half- 
a-dozen hands th<m* sIkh^ fina a pti^. Thera 
•hould Ite even in these two or' three lathaa, 
rangiiig in dimenaions from 5 in. to 10 in. centroa, 
one of which should properly be a face lathe, 
alao a circular aaw, either of the common type, 
or of t^ dtmeosion kind, the latter beiM 
preferable where one sew-table only is uaeo, 
a bend-aew of li|^t conetroction, mth wfaeeli 




of not hm than 2 ft. 6 in. dtametor, the width 
of Mws to nyi« from | in. to 1 in., «do»pUa- 
ing mnehine, being either a aurfacing machiro 
or a thiokiif.^ing machine, or both in oofnbizia> 
iton. An thefio maohineii ahoold be under the 
charge of one man, a« IncrcaMed efficiency ia 
thereby obtained. 

The Pnttem : Its Permnnenew of 
Form, 'fhorc are five |^mci{ial methoda liy 
which pt*rmanencc of form ia accured in patU^rmt, 
— open jointa, boxing'Up. halving, la^ng up, 
and aegmcntal oonatruction, eacu one being 
adofiied in different claaMea of work, and two 
or more often being oombined in one pie<re. 
Umir neooKaity ia due to the treatment to 
which patiema are auhjoct, of moiaiuro in the 
aand, and of dryneaa out of the aand and in 
the atoma. 

Opofi Jointn. Tlicae fill a valuable place 
in pattern work. The neoeaaity for tlieir uae 
oroura in wide puHMW. If, for inatonoe, a piece 
of board Ijj tf in. or 8 in. wide it cannot 
altriiik or (fxpmid much uiidi*r cliangeful hygro> 
metric oonditiona. But if, aay, 18 in. wide, 
or if a broad )iattem of 3 ft. or 4 ft. in 
widUi lie glued up like a table* Uip, ita widUi 
will lie oonatantlv changing, according oh it 
ia ill or out of the aand. I'hiwc oliangea an* 
minimiatyl hy uaing narrow atripa with jointa 
open to the extent of in. or | in., in which 
■pace the movonumta of Uie boonk ore localiaed. 
Fig. 88 aliowa a limad plating with open jointa. 
T£i aoiMiraio pi«^cea ore ofUm dowcUea, and t)H*y 
are retained fiat by the other parta of the 
patu*m on which Uwy an faatened. 

Boxinf«up. Thia ia pnderahic to making 
large pottema of aiilid timber, for three rofutana — 
fimi, bccauae ahriiikagt^ ia kww'uod ; aoi'ondJy, 
bectauae timber ia eoonomiNcd ; and tliirdiy, 
becaum^ tlic wciglit ia rtHluced. rattema are 
hoxfxl up by nailing or acrcwiiig top and bottom 
aidea to oruaa laum (88 and 84]. There ia a right 
and a wrung way of doing thia. Tlie right 
way is to cany tlu> aides up. as in 88 and 84. 
lltf^ wrong way ia to bring top and liottom 
right acHMiM, oa in 88. Tlio reason for this 
dtffeirnoe ia that wlicn the top or bottom 
•brink or swell they cause ovt^rlajia, which tear 
Um* aand up. 

In wide, Uixed up pattema, the top and 
bottom are madt* with open jointa [58]. 

Hnlwlnga. Halvings 166] till a large place 
in pattern wrork. as tluy do in carpentry. But 
they are employed more frequently ' in the 
former trade, boi^ adopted in moot caait where 
tenoned and mortisod jointo woold be made 
by the oarpentm* and joiner. They are more 
eaaily out, and are subataatially as aenrioeable 
for pattema, besides whiob they have the 
very great advantage of penmtting subae* 
qnant alterataona in pattema, whidi ffu a large 
eoonomieal place in the trade. 

Halvinga are adopted when framingi have 
to be eonatrueied m which the emde denee 
of oulting ont of eolid board wonki involve 
short gram. A aingle example of a halved 
fosme, typiral of hundreds of varistMBS m 
outhm, ai given in M. With the halvi^ a 
MM 


dovetailed form ia frequently combined (A) 
to prevent all ritk of the jamts openii^ 

Lrngglagmp. Thia ia adopted in cylin- 
drical pieoea, aa pipes, oohuans, and engine 
finders, whm the diameter exceeds 4 in. or 5 in. 
llie ** lagM ** [87] are narrow atripa laid round on 
cruis bt^ ai^ glued thereon, tikd also by tkeir 
adjacent edgivi. The object is the same aa in 
the preceding exomplca — namely, to localise and 
lessen the oruui^ of form, ^lid stuff would 
curve on the joint faces [86], with loss of the 
truly circular form, while in a lagged-up pattern 
changes due to diesiocotioo and moiaturo are 
IfMTaliaeid. How thia method ia embodied in a 
patUm column ia ahown in 50, which rejircaonta 
Huch a half pattern laid open in the joint face, 
with Uic cross bars to which the lags are 
attached. Methods of fitting flanges, ei^ core 
prints, and mouldings are ai^ indicated. 

Sagmentnl Construction. Tliis ia 
an exceedingly important detail of pattern- 
work, lx*ing adopted for nearly all pattema of 
swoeped and annular form, such aa curxid 
portions generollT, and for the rims of wheels 
and pulkm of all dimensions. In principle it 
is parallelod b^ the disposition of wicks in a 
wall, in superimposed la 3 rers, writh end joints 
alternating. Hie segments are sawn out, 
jointed, glued in layers, and frequently 
strengthened by the iiw^riton of wooden pen. 
Tlio latter would not bo employed but for mo 
fact that the rcnigh usage to which patterns ore 
subjooted in the foundry and the moisturo 
of the sand are in time liable to overcome Uio 
adlierenco of tho glue alon(*. 

Ezmmple of Segmental Work. A 
typical example of si*grm*ntal w'ork is that 
afforded by the ring [80], for any oommon wheel. 
It is easy to soo what would Kappoo if such a 
ring as this wore made of solid wood. How- 
ever hard, close mined, and well seasoned it 
miglit be, it woiud not only becomo elliptical 
by the alternate wetting and diying to which 
it is subjected in the foundiy, Inat tho short 
grain would snap, and the pattern be falling to 
}iiec(*s before half a dozen moulds bad been 
made from it. But being built up, there is 
no tondsney to depart from the circular form ; 
the only shrinkage which con take place being 
of a \ocoi oharaoter— namely, in the width of 
each individual segment, and in their thicknesses, 
the amounts of vmioh are almost inappreciable. 

Each glued segment bindB its follow, and the 
whiwl is os strong as a wrooden structure of this 
form can possibly be made, while the apphea- 
tton of varnish prevents the glue from beecmng 
moistieoed and working out at the joints 1^ the 
aetton of the damp founeby ssacL Hie drawing 
(61] iihistrales the commencement of the 
building up, the first segments bsmg ghmd 
to the laoe piste with paper jouda. A pattern 
of a sheave puBey built up in this way is ahown 
in phm, aadimlf eKternal view and han seelkinal 
view in 68 , with its dividifig joint along a— a. 
The arms, also dividod, it wifi bs noted, siu 
made of thres smrste pieoes, kp-johited 
togstlMr wilh ^hsl^s,** awl mu thenloiu 
■Ira^ the gmas beh« simiglii m sseh. A 
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MSOHANIOAL BNOHIBBIIIliO 

built-up wheel is the peHection of pattern work, 
and will aUuid moulding from hundreda of 
timcii. 

Metml PattBrnB. We have already 
mentioned the fact that metal ia uaed for some 
patterns in {Meferenoe to wood, with the ro aaon 
for ita empkiyment Caat iron, braaa, white 
metak, are preaeed into 
•ervioe. Ahrayainaudtoaieo 
a pattem id wood or id 
vmUx hii to be sude 
h*idi|ig doable ehriido^ one 
nhrinlragn lor the metal Mt* 
tern, tbaodier for Uieoaat^pi 
eeoolded from the latter. 

Geoendlly, too, ahowaooei 
be made on the metal 
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pattern lor filing or tooling, 
to produce surfacee smooui 
enough and auflloiently 
accurate for moulding from. 

Lead and leather arc both 
need frequently in patteme, 
the finit-named for those 
which have to bo of curved 
and awkward forma, the lead 
pattem lieing uaed from which 
to mould one in iron or braaii. 

Also, the two maierialM are 
employed lately for lining up 
ana thkkemng portiona of 
paitema to effect alight alter- 
ationa in tliem. 

VnralBh, Patterna are 
▼amtalied to protect them 
fn^m the moiatum prewmt in 
the land, to pn^aorve them, 
and to facilitate their with- 
drawal. A plain aliellnc and 
apirii vamiah ia generally uaed. 
in ita natural yidlow colour. 

Sometiimw lampblack ia mixiii 
with if. and UHtnl on cure 
print a to dmlingitiah them 
from f h«' ot her ^niri iona, I^gc 
cheap patU^riiM art' Ht>mctimcH 
at'art^ with a hot iron. ].<argi‘ 
pattemH for ptTmaiicnt uac 
are aometimea prt)lect4Hl 
with turo or three coats of 
oil paint. 

Jointing Pntterno. 

We will now consider the 
IMittem from the point of 
view of its delivery from the 
sand. Tliia, as * has lieen 
illustrated in the two prr- 
ctding articles of this courae. 
involves the great question 
of Jointing. { 

An obaervant youth on 
going into a pattem ahop 
or a pattem atorea for the first time would at 
onoo be ttruek hr the faet that few of the 
pattema were whole or entire. Ine hulk of 
them, probably iiine-t49nUui of the total number, 
are pimnd up, jotnied in aome way or another. 
So me ti m es they are divided down the centre 
d466 
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only, into two symmetrical halves; sometimes 
there are severm divisions, in planes pandlel 
with each other. Or the pattem, as a whole, is 
unjointed, but subsidiary portions are jointed in 
a loose and readily removable fashion. But in 
all cases means are taken to preserve the due 
relative positions of the several parts, so that 
when in their proper places 
with closed johuts these is no 
risk of those relative positioos 
The means 
to pteierve these 
to be 

pins, or dowdi, dovetails, and 
akewers, or wires. 

Renaona for Jointing. 

If, from the pattem shop 
student goes into the fotmdiy, 
he soon feams the reasom for 
this jointing — ^that without it 
there would, in many oases, be 
no possibility of withdrawing 
the patterns without produc- 
ing violent disturbance and 
fracture of the sand, quite 
destructive of its accurate 
shape and outlines. He sees 
that the joints in patterns, and 
in foundry boxes and moulds 
generally, oorrespond, but that 
in others they do not, except 
in an approximate fashion. 
In thin way he learns the dif- 
ference U'tween the plain and 
obvious joints of boxc«, and 
those of sloping joints, draw- 
backs. and rings of sand 
carried on grids. In many 
cases, also, though joints are 
not alMoluU'ly necessary for 
the pnqicT withdrawal of the 
patU'm. they are seen to lie 
neverthek'SH desirabk*, eith<T . 
for the easier cleaning up of 
the mould, or for the insertion 
of curgs, or to save additional 
jointing of moulding- boxes. 
Further, he obsen'es the reason 
why dowels, dovetails, mid 
— skewers ar? employed. «lnoe 
without them Uie pattern 
sections would become 
moved relatively to one 
another in the mould by the 
proo^ of ramming ; hence 
he will conclude that proper 
jointing lies at the very 
foundation of the art and 
trade of pattern-making, 
and that tlMOie is only one 
reason for the jointing of 
patterns— namely, to facili- 
tate the clean a*itbdrawal of the pattem sections 
Iran the mould. 

VarletlM of Joloto. The pUinest and 
oommonest joints are those which coincide 
preciqBly with the joint of the mould and 
of the aionldii^-box. This type of pattern 
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It lepraented the ejhnder, pipe, or 

ftftl iimn, jointed ItHigitodinnlly down m oentnU 
plaJM or niit. Ti^ divklet the pattern into 
•ymmetncal halvi^ one of which goee in the 
botUmw and one in the top box. Fig. SS te n 
paitem of this type, jointea and doweSed in the 
plane a*— a, Niro-tenytha of pattern of this typo 
need lor jobbing and oaaiial oidm, and laige 
qnanlilMa for atandaid work— Ihoae ci Toiy 
aBMd><hameterexoepted— are jointed in thiawiy. 

The esoeptkm to the oontmoQ praelioe am 
aemeal, hat may be indiided under two heeda, 
aefoUowa: Pattenm inijoinled, being ao made 
widi m Tiew to eeoiiaaiy, and pattema made 


hrjmfoandora do much leea jointing than iron* 
founders, emplcmng bottom, or joint boardm 
by which the labour of making sand jointa by 
hand afreah for every mould ia aaved. Fig. A 
ahows a pattern made of iron for pcodnoing the 
same moulds as and It is oast hdlow» to 
lighten it, and the tup flange, of wood, ia left 
looeo. Such a pattern ia generally turned 
amooth in the lathe. 

Them ia a good deal of give and take in mould- 
ing and pattern making. Hie bracket pattern 
{W— fli] iUnatratee the faet that paUmi Mid 
monkii aHke might be equallv wm jointed in 
three different waya, and mis ta onfy typical of 



MOULDXRS’ TOOLS 
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nnjointed cither in order to prevent risk of lap* 
ping jointa in their castinm, or to maintain tne 
maximum strength poaaifaje. Thus, Uu; |mttern 
is often made as in 64, solidly, but leaving the 
top halves of the flanges loose, for reasons given 
in a previona aecUon. In 68 the pattern joint 
coincides ahsohtie^ with that of the mould ; in 
64, the two only match at the jointing of the 
flanges, the joint of the mould must be 
oanM slang the oentral, or loogitiidinal, plane 

the pipe, just as in 68. 

JatntiMa Faltemn, This device of 
making p atte ni a without joints ia adopted 
g en e r a ^ in thorn made of metai Hie 


alternatives in practice that are h>r f %'er oerur- 
ring. Hm drawings are almost soll-i^splanatofT. 
In 66 the jointing of patU;rn and mould alike 
takes place in a borisonial plane that coincidf^s 
with tiie exact omtro of the Ijracket, In 67 
the joint is made on the top facr; of thi^ main 
web, the advantage of which is a slightly stronger 
pattern, because the web or plM is in one 
ihicknetsi. In both cases the porti<ins A A 
come in the top box, and B B in the liottom. 
In 66, the top rib only is dowelled loosely, and 
here the rib is the onl^ portirm that is kdt in the 
top. The mould jotni, instead of being in a 
strictly borifsootal plane, follows the raitlines 

2457 







aiaoHJti ii Ciibfc g iiai MWin io 

nboim in the rib and a bit of tbo bow being 
the OQ^ porrioM in tbe t<m of Uw nioiil^ 
Syntmn ef il0iitdaMK« ^SmiOg warn 
to the gmt diriiMwe of tiw iBWdder** woel;^ 
imrt to tlw iwnidBi Mde iw 
thift oooffe Miatihg to lib iMewww i la 

In the wilB Ihew oetatMo Hn gwni 
dhrWoni nldoii wdW k ftniadity nkrikt hot not 
•Inolittek*^^ AnwwiwIarilMdallHmbi^^ 
elawHieitioii !• thol of boddiiw4a, tomiiig om* 
owoopinE» nod woobtoo nimildtng. Bothetrong 
•od weak aaodi aio need in berang^in and in 
tfsming ovoTf both green aand and kwm in sweep- 
ing up, and ooroi are pment in every olass of 
work. Machine moukung deals with all kinds 
of sands, loam excepted, but it is done principally 
in green sand. We shall consider presently the 
broad methods Just enumerated, prefacing the 
subject with a brief mention of the principal 
toow common to all branches alike. 

Mouldora* Tools, The groun 70—85 illus- 
trates the principal tools used by moulders. 
Tt will be noted that they mostly belong 
to the same broad divisions as those employed 
by plasterers and modelfem — that is, they 
impart shapes to the sand by pressure chiefly, 
and that thefr shapw ait^ generally the oounter- 
imrts of the impressions they produce. Rammers 
are an exception. Borne wore shown on a 
previous page (2111]. 

Running through the mup. 70 is a small 
bmrM mtamer, douiile end<ri, the up^ier end in the 
figure lieing the fs^gging md, the lower end licing 
for Hat ramming : 71 is a cleaner, umri for 
smoothing vertical faces in narrow openings or 
the iHittfims of narrow Hfiac<*s (as shown in 72) ; 
78 is wiothcr form of cleaner ; 74 and 75 aro 
front and edge views of a ifons tool, cinploy<Hi for 
smoothing the e(lg<« and liottom faces of boss 
moulds, and made douhle-endtHi with differtmt 
radii ; 76 is a iiange bea *! — tliat is, its curved 
working ends are rectangular in cn>ss-Bection for 




88. vanncAL sscrioN TunotroH mould madb by bbddino-in 


smoothing the edges of flange moulda. If i 
with flatter cur\'es, it is a gtnfcr loot. Similar 
tools made convex in oross-seotion are bead 
loois or cimUar bead*. Fig. 77 is a froisri made 
tft four forms — ^the taper trowel shown, the smiariv 
or Seaiek trowel, the kma kearip and the %rmd 
haoH; and doubla-siided with an iron con* 
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nnriiQg shank, as the hmH and sgnara, aO i , 
fwanioolliingflbdrl^ ooelal 

work beaidaa. IfgL ace rinfMi ekekara^ 
or amooihara. iB-eadi;krik«iiik.:ka act of 

MdiA U M ^kiiiaedk^ i 

of hmern amoomar mthmtMie and 

ii am pmt win$p and ti ls obwhwnl^ mad as a 
jnfjhT far with dra w i ng amah pattofna. 

linririlnigvin. The mliefo of bedding-in liea 
moiri^ in heavy wmk which is too laige tor the 
oapamtiai of ordinam moulding boxes. Tbt pat» 
tern it nunmed in the floor aaod in the poBitkm 
oorrespooding with that of its casting— that is, 
bottom side lowermost — and Uie mould is 
covered with a plain top-box. The method la 
also adopted in patterns of medium dimensions 
if boxes of suitable size or shape do not hi^pen 
to be available. It is, moreover, to some extent 
decided by the general practice of a given shop, 
some foundries doing more in diis way than 
others. There are several disadvantages in its 
adoption, one of the principal being the difficulty 
of ensuring even ramming, another the necessity 
for laying down a cinder- bed to receive the air 
from the vents. 

Budding-in assumes two phases— that in which 
the surface of the bed is level, or approximately 
BO, and that whore the form ia very irregular in 
the vertical planes. In the first cas(« a bed is 
levelled, using two winding strips set in the sand 
with a spirit level, and mining their upper edges 
the guidim by which to strickle off a truly hori- 
Eontai b<Hi. upon which the bottom face of the 
pattern is laid, to lie succt^eded by the ramming 
of the side's. I^in'cl beds arc also often made with 
a plain striking-lioard attached to a central liar. 
If the board bi^ tnily horizontal it is evident that 
the bed will Im* horizontal also in every portion 
of its area. 

Bwddlng«iii Irregular Patteraa. But 

when the lower face 
of a pattern is of 
irregular outlines, or 
shallow and deeper in 
different parts, the 
pattern has to be 
lightly beaten down 
into the sand and 
removed, and the 
sand gone over in 
detail by the moulder 
carefully ramming it 
to suitable consist- 
ency, and this may 
have to be repeatMl 
three or four times 
in Sttcoemion before 
ibe pattern makes a 
proper bedding. Tbe ramming of the sides is 
easy enough, but it is obvious that the bottom 
saiul — that underneath the pattern — cannot be 
rammed while the pattern remains in place. 

Fig. 88 ilhistratea a vertical aeclaoii throtti^ a 
oom^ted mould made by bedding-in, with top 
box A, omdear-bed B, and vent pipes C C. D is 
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the vent pijw from tho bona core, E thc|muring 
liaaim F the runner, G G flow-ofT gatea, or fihitm. 
lifters will bo noticed suspended from tho liox 
bars. 

Turning Over. In this method, whi< h 
includirs much tho larger majority of mou {<is 
madi', tho face of tho mould that is lowermost 
at the time of casting is rammed first and uppt:r- 
most, to bo turned over sulwequcntly. The gr< at 
advantage is that the sand is raumuKl directly 
against the face of the pattern, aori tlK'refore 
its proper eonsolidatiun is more easily effi ctud 
than by Imdding-in. 

To mould by turning over, the pattern is fimt 
laid on a very loosely rammed body of sand 
either on the floor or on what is to bo the top 
box, and with its bottom face uppermost. Fig. 87 
shows the first stage in rooukli^ a spur wheel 
laid upon the top box. A Joint face fa a) has been 
made oq the body of aimd loughly ahovelled 
into A aad tramped down, the joint face dusted 
vith |inrtiii 2 sand, and the box B, which ia to 
oome m the bottom, baa been laid on and rammed 
over tfaepatleni face and down the atdea of the 
teeth. Ine two box parta being then oottared 
together, are turned over brmging the 

botUmi box (B) into the poaitioo whim it wiQ 
foUm imtii eaetini^ The t^( A) ia then lifted off, 
Be eomperalively kmee ae^ knocked oat, the 
joiailMe lnkbedov9r,8tnwn with peitangeeiid. 


and tlicn wd over for its jMTmiincnt ramming 
on tho top fn/'c of tho ]M.tt4'Tn. it is thou 
liftc'd off its fellow, niuf tho iiattorn is witli- 
<lrawri. The mould U then cloaniMi and r<»rcd, 
luid tho top put on, tho |H)uring biisin marlo--< 
Uiu stage sen'll in 88- an<l tlu) mi'tal run into 
the mould. 

Sweeping. Tliis is an impr>rtant oconomieal 
a ction <if foundry work. U signitifsi thu making 
of certain moiikls wiUiout patterns ^-tluiac moulds 
which, U’ing of sym melntal shapes, can U> pro* 
{au'4!d by a procMss of formalivc^ scrafitng, svvrp- 
ing, or Mlncklimg of aanrl, and of loam. It includj^s 
work ljuih in grr^m and in druMl sands, and 
in plastic loam, tho formation of cylimlncal. 
annular, and curv<»d cores in core sand and in 
loam. It may also lie eitht^r that a mould or com 
is pr<xiuc4sl wholly by this pnsjciis, or. as is often 
the caer% that the main portion only is so made, 
and for which several separato pattern pieces 
have to he prepared in wood and embedded. 
Alih^d to this is the sweeping of large patterns in 
loam instead of making them mo^ expensively 
in timber, and then, too, wood nUtem parts are 
often attached to loam bodies. These afford very 
many examples of mutual give>and-takc between 
moakkr and pattern-maker, with the object of 
economical manufaetim. 

liwthoda of S woo pi ng. Swecpiim up 
ig done fimt by the levcdotion of a bositl 
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mi vertioAl^, having an e4ga onl to aagr 
required profile, and duunfered, and laatoiied to 
a ipiudle at a eartam definite diataiioe firom the 
oentre of rotation— works in loam are oommonly 
stroek or swept thus— or, seoondl^, Ijfy the levo- 
Itition of a hofisontai ec»e*bar, with its covering 
iif haybands and loam against a similar board 
laid on trestles. Cores are struck up in this 
way. Or, again, by the guidance of a templet 
or strickle against the edge of a plate, or a rod 
of iron, either cores or loam patterns whoso out- 
lines are not symmetrical m the longitudinal 
dirccttion are rcsulilv struck up. In each case 
the pattern-makers*^ work is almost nil, vrhile 
f moulder is rendered more rcHponsiblo. 
The importance of an intimate knowledge of the 
entire cletailM of HW<fep-work, including the choicf* 
of the best and most economical riiethodN of 
striking up, the most |irarticahlo details, the 
fMinditions iiiidf^r which moulds and cori^s must 
Is* made is therefon* indispensable. 

Green Sand Sweeping. Figs. 80 and 90 
illustrate how a mould is sw'cpt up in gre(*n 
sand. It is a large dished cover, the patt(*rn for 
which would 1 k^ expensive, but the hoards would 
eost little, while the time oceitpi(*d in swei*ping 


board or boank k m mm tdi^ and k nol 
affected at a& by the question of diameter, that 
bemg then a queedon of moidder*a hdionr and 
not (d pattern work at aU. The queetum of rela- 
tive cost between striking-boaids and conK^ete 
patterns would be usually one of a few ih i uin gi 
versus many pounds. 

Ejcnmplea of Sweoping«up. Fig. 91 
illustrates the sweeping up of a core A, for a 
fusee drum, against a bmird B ; C being the 
core-bar, pier^ with vent holes. The out- 
line of the pattern is seen marked upon the board 
as a guide to the moulder in setting the core in 
phMH^. This device is a good one to adnnr 
Fig. 92 shows a core in section for an i 
with its board. The central core-ba 
U) l>c encircled with plates to retain the hay- 
Imnds, on and among which the loam is plastered. 
The* end plates have prods to carry the loam 
ihert*. Fig. 98 is a column pattern swept 
in loam against its board, the board being 
showm withdrawn away. Here the top and 
lK>ttom flanges are maae separaU^ly in wood, 
and slipped on the loam body. The iron bar 
m‘(*n proje<*ting at the ends has journals turned 
on it to run in the core triH»tles. The body of the 

loam is built 
up on plates 
and hayropes 
as in 92. 

Work which 
is in the main 
symmetrical, 
as in 93, often 
includes 
other attach- 
m e n t s of 
more or less 
i rreg u lar 
outline to bo 
made as 



not murh grt»ater tium w'ouUi bt* spent 
in moulding from a patt4*ni. 

Two striking- boards are requinHl. A in 89 
swc^)w a dummy mould uiion which the t<»p box 
is raiumed : B then is suimtituted to strike the 
bottom dirtvtly. Or the top might be swept 
directly by a lioard cut Uic it'vt^rse to A. the top 
mould bluing then turned over on the Ixittom 
one. Or the convex side of the cover might be 
moulded dowmwanis instead of upwards. 

Cylindrical Sweeping. Came that am 

always occurring are the swwptng of cylin- 
drical cores, loam patterns, and kmm moul<^ 
with or without extraneous fittings. In each of 
Uiese, loam is struck against the edges of boards 
which are the counterparts of the toms struck, 
or Uie profile lioards are worked over the loam. 
In the making of wooden patterns or core bozee 
of large dimensions, all intricate and involved 
outlines, curves, and mouMuigs materially 
increase the expense of pattern work, often 
rendering it out of all reasonable proportion to 
the east of the casting or casitngi required. 
But the expenee of cutting the striking edge of a 
MO 


parts and 

fitUHl to tlic stnick-up {lattem, core or mould. 
The fiangiw in 98 are a mere nothing in 
i*omparisou with the fittings to, say, a 
hvdmulic cylinder. Sometimes thoee are so 
numerous ttot it becomes a question wither 
in view* of the time occupied in making and fitting 
such pieocs to the circular portion of a mould 
—with the possible risk of their becoming 
displaced — it is not cheaper to make an entire 
pattern of wood. Such jobs do occur frequently, 
occupying the border-line between economical 
and non-economicid striking up of work. 

SwMpIng in Lonm. This involvee the 
employment of bricks as a skeleton fiamework 
to support the loam, and the use of iron rings 
to cany the bricks. This is a distinot branch of 
moulding, involving very dtflerent methock 
of treatment from those oi green sand woik. 
and it k usually practimd by men who do not 
wtwk in green sand The main outlines of the 
moulds are produced by means of a boaid or 
boards having chamfered edges, and attadbed 
to a central bar taming in a socket. In many, 
or in moat eaeea, there will be poctMoi that 




oftanoi be but for which mttem pieoee 

witi be weated, ead theee m embedded in the 
lennu being cet by meeeureaiont^ and ao con- 
ctnioted aa to be readily withdrawn after the 
loam haa become partialiy or wholly aet 
The brickwork skelet^ or framwork of a 
loam mould which forma the backing for the loam 
ia cemented together also with hMuoi, and the 
apaotng of the joints is left wide to jwrmit 
of doe shrinking of the mould, and of suAioient 


the lower aide to make a Joint with the kmm on & 
Tbia inTolres swreptng, drying, and tnndan 
over into place in ordiw tbai the outer mould shaU 
be built up on it, in which position it is shown 
in Mk As the loam would tumble down and 
fill up the flange already swept, this is temporarily 
fiUect with ssod (fiS] during the building up of t^ 
bricks on D, and the suTt*ping of the mould witli 
the board (E). This is then dried while the 
core, and the top, or cope, is being swept. The 


renting spaces. 
In situations 
where the shrink- 
am is consider' 
able, or where it 
is necessary to 
cut away por- 
tions of the 
mould, or wlu^re 
a portion of the 
mould has to be 
rapidly removed 
soon after cast- 
ing. ]f»am bricks 
— tliat is. loam 
mouklod in the 
form of bricks 
sn<l dried— are 
ust^l. 

Loam moukis 
generally make 
Uio best casUngM, 
U^caiise, owing 
to the moulds 
being thoroughly 
dry, thcro is 
much less gas 
generated than 
in gnxm sand 
moulds; and the 
surface of tlio 
mould is hard, 
and therefore 
Ix’tter able to 
W'itlistand pres- 
sure of metal. 

Cy lin der 
Moulding In 
X^oam. Figs. 
94 to 97 illustrate 
the moulding of 
a plain cylinder 
in loam. The 
socket is seen 
at A, carrying 
tlie striking bar 
to which the 



STAOBS IN SWEEPfJfO VV A U)AU UOUtAJ 


boards are at- 
tached. The plates, bricks, and loam arc all shown. 
Briefly, the sequence of operations is as follows ; 

The base of the mould is the plate (B in 94) 
prodded, and which, being brickea over, receives 
the loam, swept to outline with the board <C) 
tiuKt forms the bottom flange. This is then dried 
in the stove. Upon it another plate (D) has 
to be carried to sustain the outside of the mould, 
and thw^bte has to be swept over on both sides, 


core is Iniilt around lirkks on a plate |99] with 
lifting eyes, by tlu; sweeping hoartl (F). The 
rope is swept tip similarly to tlie bottom |94], 
and dried and turned over into place, after the 
insertion of the core (97), completing the mould. 
The top and l>ottom plates being clamped 
or bolted irjgfrther fasten the mould securely, 
sod the amiulsr pouring basin is made witlun 
an iron ring on the top plate 197], 
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CLASSES OF VEHICLES 

A Cooyfohtothrc DMcri^pliQii J9i Putoogar and Goods Vdikles 
Idr Rood «ad RsUmy, k€ both Moats Use aad Pobite Soroice 
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*THE ioniitiiai <d mds mt ihtk 
* iiiosiioo#ol4io4dtflii^ 
mgc^olaooiittt^ Beh^glTMi 

Also isoM of ooouotadoil^ 
asttko Iho best use of Umoi by tbs soiployBieBt 
of soitsbls tsbiolei whsreby we ourselvei msy be 
qoiokly sad esfely eoadootod from ooe place to 
saotber, sad by meani of which aU olassee of 
goods msT he traaspoited with despatch. The 
advent of the railway at the bc^nning of last 
century was a big step forward in the develop- 
nient of vehicular traffic, and made an enormous 
difference to trade and the welfare of the country 
generally. At present we have the advent of 
the motor-car, which will develop the use of 
our highways to the utmost. 

Surely, then, the study of the different classes 
of vehicles may call for our interest, seeing that 
we depend so much on their existence. In 
their variety, and the ingtmuity displayed by 
their constructors, there is much that is interest- 
ing and wortlw of examination. 

Classes of Vshlclss. Vehicles arc broadly 
divided into t wo classes : ( 1 ) Passenger Vehicles ; 
(2) Goods \'ehieies. Passenger Vehicles may 
a^dn be sulxlivided into: (a) Railway Rolling 
Stopk, including Tramcars ; {h) Motor cara and 
motor-cyclic : (r) ("^arriivgem private and |niblic ; 


isfebb% snd sdapisd te tits 
iPsS ss tbs serflng of mmhL 


oos pssM, 

tnis, sii4 tHMKp long AteMSi s^ 

S9 on the oontineiit of Ameties^ oas^s pa ss on sl 
oomfort is stndied, eren to the mfnfeitiops 
of the bsrber. Trsans aowsds^ sis writ 
lij^ted in the later tjnpea, hesides being bested 
more effeotaveiy, aoo, shoiild emeige a sy sxise, 
means are |wovided to gain assstanoe. Bvsn 
on trains running oompmtive^ dbiort dlitsnoes 
every lavatorial oonvenieiiee is supplied* every 
effort being made to eombine the pleasures of 
travelling with the oomforU of home. 

Although so much thought is displayed on 
the interior in railway work, it must be admitted 
that the exterior, although plain, is neat end 
symmotrioal. 

Types of Railway Carriagoa. There 
are tot, second, and third-class carnages, 
which may be of the compartment, corridor, or 
corridor- vestibule type. Composite is a tenn 
applied to carriages aooommooat^ more than 
one class of passenger, and if with a guard or 
luggage compartment is termed a brake comptmU. 
Brake-vans are those entirely set apart for luggage 
and the travelling custodian of the train. 
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1. IUILWAT STBAll MOTOR COACH 


{d) pyoles. Goods vtdiiolcs also have their sub- 
mvisions. The more numerous class are sepa- 
rated into : (a) Railway and Tramway RoUmg 
8took ; (6) Motor-cars ; fc) Vans, Waggons, Carts ; 
(d ) Cycle Carrieia, Trucks and other small tyn^ 
Passsagsr Rnltwsy Vshiolss. Pa'i- 
senger railway rolling sto^ serves the business 
man for getting from suburb to town, and from one 
town to another. Four and six wheeled oarhages, 
fitted with separate transverse oomparUnents, 
oonstiUite a type that has had its day. The 
bitrodttction of the four and six wheeM home 
sr pivoted under-earriage at once allowed Uie 
inofease in the length of the vehicle, and 
now we have carriages up to over 70 ft. in 
lei^lfth. Some of the recent types are veritable 
travelhag palaces of oomlort, iad are fitted np 
as braaSMt, lancheon, dining, and picnie 


Besides dining and sleeping can and those 
already mentioned, there are family saloons 
and various special oars, such as are provided 
for Royalty. Under this heading may be 
included the various mail vans, for ih^ usually 
travel as a part of a passenger train. 

Railway gilders do not favour the double- 
deek styK but carriages of this type may be 
seen around Paris and in POrti^ ; their further 
oonstructioii, however, is beu^ dieoontinned. 
This type of vehicle is closely allied to our 
street ctobie-deoked tramcars, which we sliaO 
BOW consider. 

Trmmcmm. Tramcan are sin^ and 
donUe decked [SI Tbe horee-drawn variety is 
on the wane, and although cable, steam, oom- 
prea sed air, and other mectonical meana are, 
and have been, need, the eleetric car, be it on 
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l^fWUn m mOtlP 6P0WDWPCPi# IPpPB 

miejmymw tmtw to be eoneidorid* 

Ttmmt ere eolteble for oopvey i ng 
from one to iix iiiilee, $nd, iimay tooxpemdi 
are keen rivale to the eabniban lallwajr tralBe. 



18. BRArWmT niARTON 


1lie Hiiiglo dork, iirartirallv inonopoliMod in 
tlio Staten, mny h«vr a rkwod Inniy tir be o|h»h 
to the floor or a ami. CtmfMmte (a different 

cUMignntion t 4 t ttie railway term) earA eonaiKt 
either of a elomnl wntnd gent^rnl e<mi|»art merit 
and cIoiuhI end anioking (*om|HirtmentA with 
M»at«i on the platform, or the mitre fiart onh 
mav Ik* rloMetl 11 rid the rent oih*ii. Tlu* double- 
d«H*K fyjK*M have their variouM f(»rmM of HtairwiiyH. 
more or lejw Hueti»s«ful in k<M*piiig the nt reams of 
to the nK)f and interior w^imrate, 
and iKith ehiHHeiA may have end V4*stibuh»» to 
form protwlion from the weather, and the 
N(*ating may U* eithi*r of the IraiwverHe or 
longitudinal type Intth inaide and outaide. 

Motor-cars. Motor-earH that convey pas- 
migv'rH art* dividtii into kmring or pUofturf eiir.s 
and thorn* m*t a|iart for rating. In the general 
dtwign of the laxly of tlM« motor car one mM*H 
a certain originality in the outward form, and, 
lieing a HptM*dier vehicle than itn horAed prototvfx^. 
mu(*h development haa taken place in acheme** 
for pn>tet*tion from the weatner. The afieett 
aloo determint*A that the Imdy ohall U* panelltMi 
and not of the open atieked or simple rail type, 
a remark of oouna* applying to railway work. 

'Fhe engineer clatMea tlie various typni under 
the different makes of enmnoH and means of 
tranamisMion. 'llie coach builder makes his 
divisions according to the type of liody. Tlte 
small firo-smfrr [10] is sometimes fitted with a 
third fixed or c<dlajMible seat, and oocasionally 
a vis k-vis seat. The two-seated vehicle in k 
simpler form, with more powerful meohanism. 
liecomcs a racing car. Sometimes the oar U 
enclosed, and then resembles a brougham without 
a driving-seat. 

Then comes a large elaas, the lomieaii, a type 
that has a special j^an shape, Arst being made 
with oramp^ proporticms, and hind or front 
entrance, now more comfortably designed, and, 
as in many other types, Atted with a skle 
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\ liialf am 

nob ooal^ and 

ftdnmoo 

lbAhobo(^of a m qjgB on ii fi on^ 
aloi« Hio lengHi of & TdbUk mm Mod 
wHii a iide^^diiig feathor hood ft io termed 
naoaBy a LmMe waggomfU. A waggonette 
Ailed with a eoAd top beoomee an omnifaiie. 
Often the top is removable, a remaxli; applying 
to Hmonstnes. 

Motor Omnlbuooo* Ommbusef^ aa their 
name suggests, are used lor pabho service pur- 
poses, aim London, in conjunction with other 
towns, is daily increasinff the number on the 
streets. There is the smsS private t^npe, seatit^ 
from four in the body, to the double-dec^ public 
service omnibus, holding in all from 32 to 42 
passengers | 7]. 

A favourite vehicle that has been co^Ml from 
the horse-drawn type is the landauUite [&]. This 
has a folding head, making the carriage suitable 
€*ither for fine or Imd. hoi or cold weather. It 
can 1)0 used for shopping, paying calls, or the 
opera. The single type holds normally two, and 
the double, with its square, or Dee fi^t, holds 
four in the body. Tlie front may be either Axed 
or made wholly or mrtly to fold. The Brougham 
is similar to the landaulettc, except that the 
tof) is fixed and not made to fold. Then, con- 
tinuing through the list, there may l»c noted 
the various yhaeUm typen, besides private* and 
piiblie hajiMtfnjt; but these will Ik* mentioned 
at grctttt'r length under Horse Vehielw. 

Ilie r4*maiiiing patterns include sakton^ or 
pnllman can*, noteworthy for the luxury and 
<'ODifort of thf*ir fitments, and the various large 
cars seating six. seven, and eight persons. 

All t>qK*s, cxe<*pt those already fitted with 
weath(*r proUvtion— t»s.. broughams, laudaii- 
Jettos. limousines, and single-dwk ‘buses, have 
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designed for them when required vartous folding 
leather heads, cape cart and double extension 
hi^s canopies, and gilasB screena placed in 
the front, the centre, or the hmek ol the oar. 

liotor-cyclnn. MrMar-egrka [11] are more 
popular in the two-wheded form, and repreaeiti 
the cheapset form of the aatomchile. TVkyefes 
ate not so much uaed aa focmertTt and when 



ki Mb* ti th* tbidii* . S mS 

r»rti|MH>< Mbifi vt to ilitt 
tmifr IImI k iBadi oqmokBy m ro- 

fMrdi a*«r wofk, owinf to Mi* coating of Mic 
•ntOMiDbil* Still» tlia pdnoiiilM of oonstroc- 
tkai need in Mik week are the beck on eiiioli 
laihraj cafikgee end motor bodiw h*vc tnken 
Mieir copy; «m it will be remembered that 
the earlier types were so like their horse- 
drawn examiMM that the new form of looo- 
motkm brought upon itself much contempt. 
In the ssme way t^t railway-oarria« buikm 
havedesigDed for themaelvee special v^iclee 
suited to their needs, eu s similsr process ^ 
of evedution is being performed with regard 
to autocars. J 

We first of all notice the drag, or four*in< 
hand, the remnant of the old stage-t^Mich yM 
day^ now for the most part a gentleman s 
dnving carriage, especially if be Ik* a ^ 
member of the Coaching or Four'in-Hand 


niiMir 

than, a donbk as dsearlbsd iindbr 

Motor Bodkt» and the front sent has a kMbm 
head ako, so wc hare a douhle-fblding hsdC 
msetfrig over the doorway. This coUapaible head 
k perhaps one of the most useful inventions 











Club. It consists of a small coach-body gl 
(more used for bags and w'raps than pas. 
sengern), front and hind l>oots, the hiitner 
carrying the driving seat, which actommodaU^ 
the milder of the “ ribbons ” and the lady occu- 
pying the seat of honour. On the hind IxKit is 
erected the scat set apart for the two grooms, 
or one extra passenger if nmvMary. while the 
roof is fitted with dos-k-dos sc^ts holding thnni 
or four apiece, the lieing plmn^ on the 
iKxits. Draan by four horses, pnividf^ with 
extra splintroes, and luncheon arrangements, 
mounti'd on its mail under-carriagi*, it forms a 
splendid equifiage. 

CtiarheA may he angular or of curv’cd pattern, 
usually mount<^ on elliptic springs, the upfier 
quarters panelled. Sometimes th*? front quart^T 
is glazed, hut v(*ry si^ldom tlu; hind quartei. 


J 



i i * * 


SO. FAIA-HORSB STATION OMMBU8 

Coaches carry four insidi* and two on the driving 
•eat. They are not much uaed now, except when 
attendkig the obmquies of a friend, and they are 
drawn hy one home or by two horaea. SiaU 
coodka, aa their name impliea, am need on 
apeeialoccaaiona, and am of generous proportions 
and elabotmie design bemg <£»wn hy two or mom 
Iwrses , and often mouateefan C and under qpsings. 


SIDE KNTEY UMOUSINR rRTROL MOTOH-CAB 

applit^ to road vchu'Icis. Landaus arc drawn by 
one horse or hy two Horst's. King Kdward VII. 
had a now Siala landau Imilt for him rtH^enily, 
and it is tho only one in the Hrilish Royal 
household. It has Unni drawn hy the eight 
cream horsi^ familiar to sightseers. LandaumU^ 
arc cither of the curved or angular tyfs', and 
find little favour, strange to say, as horst'-drawn 
vt'hicles. 

Broughams draam hy one c»r two horses are 
curved 1 161 angular [23] in ou1liiu% or a combi- 
nation of the twt), and an' single and dfHilile, om 
landaulettes. A circular (rfinted brougham (also 
a landaiilctU') scats ihrts' in the Issly. All tyis^s 
can actHimmodatt' two on the dnving si'ut. 

A four-u'heelrr is a square frontetl brougham. 
A dress charud is a full-quartensl, tw'o si'ated 
Imdy, provKhsI, as most semi 'dress, dress, semi' 
State, and State vehicles are, with a hammer- 
cloth and eratUe st^at. Salisbury Issit, hind 
standards, Im)x. Iiound )4atform, and hlfs*k. all 
suitably carved. Som<*ttme« a folding head is 
prov'ided, Chariots wen^ much in vogue Ititl 
years ago, and earlier, hut now they are sc'hiom 
aesm. 

Barouches and Sociables, Jhnaahes, 
originally construc'ted with dwp fianels, now 
with shallow, ait^ similar in shafs* as regards the 
body to a canoe landau, hut only the hind mfat 
is protected with a folding hcMuJ, the front seat 
being piotecUid with a Hap. On (’ and under 
sptings a barouche is a noble carriage when 
mounted with front si:n»Us, splasher, folding step, 
and high driving'seat. Baroochew are also mawr 
with solid ordinary Ixxits and mounted on 
ellijpUc fiprings, short wings being used- 

SaeiabuM are curved or angular tn outline, 
and may be full or open panelled. The scats are 
protected m in barouches; lon^ wings, extending 
to stcpii, or abort elbow wings, am uaed, and 
the term aociablc k deasgnated fay the beet 
autboritke to a vehicle with a door. A doMe 
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Mctorw it » Mriiar M wittot ^ 

mmuiMv wiiii low wiMP. A ktnt&dk^ wcAMt 
ka>tfaabod^0fAioSEwHhtipffpipt«iBBtiot 
m baftMidbo. 

Omsdhmmm^ Fi i m ft mm ibi tm image inm 
tlw i to(^ ho ta» ipAMe wnryii^ two m te 
ddirlif aaal Mi tar ift 
^.|MM «f]ia(iq ltaBi^«%!l^tata ta^ 
the root tme on tlio Imx, om peilia|ia a hind 
moai’a mA U it mi lor •totm woik. 
MimT m i i i aiita , lioMi, «tti otar 
fiitaHiiiiwfuiti niitotiki tibolr own onmttxim. 

Tho tailiar gmrdtm-mat ornnUhw, nrach oon- 
damned \jy thm who tiieiiiaelTes oaimot improve 
it, necda no deiiorlpiioii« except to my that 
m regardM diatribation of weight on the 
whoehi it etaixi* unrivalled. Bom in France, 
introduced into London hy Shtllibeer aa a eii^e 
decker, it in one of the chief items of traffic in 
the main thoitmghhires of the metro^ia. 

Wa^jgrmtitt» carry two pammgen in front and 
four or more in the body. Boaides the LonsdaU 
u^iggomitf., aa mentioned under Motor-Cars, the 
Fife waggontUe, with a huge folding head, sih^bu* 
in ofioratum to the front seat of a landau, ia 
(KvaMionally adopter!. 

A waggandU braU haa a high driving-boot, ia 
fiUed fur at leaat a pair of hontea, and is often 
used for exeroiatng. Tlio largoat typea are well 
known, catering aa ilicy <hi fur beuifeaat and 
aight’Moeing paiitiea. 

*rhc gonticiiuui’a char A-hoac ia made in many 


•ad ia mneh lower time the drieta met, A 
dtahope fkoitm haa n Icm eanaMi pOhr aai 
nib lo dm tail aeaA tad mt with 
obhmg box lx>dy. nanaMtf provkbd with an aieh. 
andtaittglmaiiMoIrmaeaA Hmloliiingtaid. 
it bw n apeebl daiiganjltai*-****^^ loart. M&M 
taMbna mwmKmntedni n nad emdaMairh^je^ 
hmiio nielL n imatar hta wbb wd|» and are 
.anfided with a tairng headtadbrtolim Stan* 
hem. ThehbdnattaadmddaniL Adam- 
iMd ftam haa ta ohanoteitai el Ita 
mad and Stoitape. A Ftam fha d km b 
angolar Vbtoria phaeta. Para fdadoai^ 


lad^a drivta jdiaetona, mii^ haW a iolffing 
head to tahSddriv taae a A with hhidnMnhb for 
groom; generally a apbalieriataiA aonmliamaa 
vis-h-via front aeat. Spider^ or shekbm phmSoms 
[Id] have a folding head to thahi^ Ir o n ta ea A and 
are mounted on iron oi wood-cased esnum the 
groom'a aeat being at their hind extrami^. Road 
pkatUmo and dog<aH phaet^ have <£)a-h>doa 
seats, are adapted for carrying doga or luggage, 
and are moimtod on a box which may be 
slatted, or solkleided. or ^vmd with panels 
or sham louvres. 

Two-wheelnd Cnrringen. Having dealt 
with four-wheeled vdiicles. we shall now oon- 
aidor briefly the two-wheeled vanetiea. 

'flu) hansom cab, moat numeroua of London's 
public vehicles, is a refinement of the type 
introduced in 1834. The {xsution of the driver 
and the eliding front glastMn are well known. 
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dmigna It has normallv four eoata, facing 
according to taste, eiUicx nta or low, open or 
paneUed. It always has a hi^ driving^wi^ and 
IS fitted for at least a pair of horses. Ihe public 
service type has a use similar to Uiat of the wake 
mentioned above. BsamfoH p h as San s £18] ars a 
type of ohar-4-banc. 

PbMtOM. Fhmsioms embraoe a laige class 
of vehidea. FteiiiinM pbrnhsu, better known 
oimpb aa mekirims, are cun^ or aiggolar 
in outhne, apm or faJI paneUed. They carrv two 
in the hody» wtah b protected by a fbldiig|lwad. 


Private haoaoma are not uncommon, being 
patronised by Royalty. The hansom front 
is adopted in sevei^ fjp^ two-wheeled 
carta, the advantage being its ease of acceaa. 

Gigs are vehicles seating only twow and in their 
different forms have been in vogae for a grmt 
many yrara. The JStmnkope gig haa a front like 
the Stanhope phaeton or waggonetfow benA 
atron^y-plated aah ahafta, and b mounted on 
two aide and two eroaa-sprmga. The DsmoH 
b a gig mounted on two aide and one ereaa 
spriig only, whib the ffVtaf; now filib uaeA 



km two Mb, two firant elbow, two elbow, 
end e onwH^riiig, and tiie pert of Hw body 
mdBr file aeet Kae ie moeb md ewey. Mo, 
or Hm rp o c i gig9^ or, belter, eerie, ere fnune* 
•ided, two w b eelew i , end eeny twopenone. 
f^eerto mmd Cmtm ttS). (bete ewdeen here 
bmiBf mine, md tbeir rwdety k my 
WIm oeetiBf two end four, tbe eeele 


Vohlotoo Her Ooodo. We now eoM 

to the ebrielly ntiliterian type— eoodt mliclie. 
Ae In peemger reUwey w^, the bogle bee 
rerohilkmiead the deeicn ol goode weggone, end 
togetber with tbe ed^fitkiii of prewed eteel 
ead other fremee, ea colii^y aew petteia of 
neefidtebiokk being bmgbt into ttee(U Not 
oidy ebeeper m beuiage end in onUey, bat Nw 
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gcfR*rally ulide, the front over the Iww’k, tiio 
hind [tart of the l)ody being lot down to form 
die footboard. The finiHh may be ofieti -aided 
or matic, aolid, end often the top ia Ix'nt. 
forming the mudguard oa well aa giving a 
plcaaing tinish. The mounting variea, aometiniea 
elliptie, aometimea aide-apringa^ often in eon- 
junction w^ith a croaa spring. Now' and th(*n 
imitation C apringa an* uae^ 

Am an example of lafwildering nomenclature 
of two-w^heelers. the following ia a m'leetion : 
Archer, Batilesdean, (Canterbury, (Cleveland, 
Concave, Co%'crt, DagoneU Dalmatian, Empn^ta. 
Harrington, Kenaington, MeCtorria, Manrheater, 
Morvi. Morgan, Norfolk, Oxford, Pply, Prinev, 
Prinecaa, Piwccaa May, Raleigli, Raili, Ranmore, 
Royal, Saliabury, Shooting, SMirting, Stanley, 
lynegate, Wliiu^lmpel and Wilbcrforce. 

CaSnoiHa, wdth graoeful. Hewing linea, and 
generally a folding head, carry two peraona. 
The tenn formerly denoted a special type of 
hanging. Taadem carts are high driving two> 
wbeeierm, often with sliding body, and arc uaed 
tm the name in d icatea. l&re are many other 
t 3 rpea, both two and four wheeled, but space will 
not permit of greater detail Amopg foreign 
types the American platform waggons, curricle, 
bogipes, sm re y i, concords, and runabouts are 
raite disiiDct in general appearanoe from any- 
thing else previoiisly mentioned. 

CMet, in the form of bicycles [8], tricycles, 
tandems, and other muHi'Seated types sre so 
fsniSiar as not to laqnire sny iDOic than nientioo 


tare in com|)ariKon to the load is in itst'lf a great 
reason for the adoption of this tiew' stis^k. 
Slowly English railwsys are taking to themselviw 
what nos aln*a(ly U*eri long in iiriu'tiee, f^jieeially 
in Aineritra. 'Fhey an* called freight curs ; the 
large Is^x-ears are^ M|HH'iHlly eonstructfsi far 
carrying furniture, roiwl vefiieles filled up as 
ndrigerators, and for the ronveyaiire cif live 
Htis k, coke, barrels, el<*. The hopfsT ears carry 
<h»hI and ore [4). and the low sidisl giuidfila ears 
have similar tis«'S. Maehiru'r^', tranienrs, Uiilers, 
giniers and othiT large artiedes have long 
trtu'ks Imilt for tluur trans|Kirt. Our own 
]<h l.'i. and ton foiir-whi'ekd waggons (6) arc a 
well-known sight f>n the sidings, and brakt;, lish 
ami gunpowdi*r vans are also familiar. Tramway 
eom panics have tiunr own waiter, salt, sanding 
and ticket waggons. Vans, unggotm^ and carts 
mecliaoically propelkd or animal drawn have 
all specific vehick*s dc*sigri(d for the s|s.‘rial 
trade or commodity they anr destimd Ut carry. 

Tmdw Cycles end Trucke. The ri/rte 
as a trade vehicle is s<-<*n in th#* cycle carrier. 
Butcliem, statiom^rs, fruiterers, tailors, and other 
tradesmen find it quick and economical for tlie 
delivery of goods. 

One might easily fill a moderate ^volume witli 
tbe description aiid intenwiin^ points of trvieks, 
W'e see them as useful adjaiict*v at railway 
8Utioi|» ; in the factorw they arc invaluable ; 
the Post Oflice places buge orders for them ; 
the bsker*s barrow, the milkaisn s pormmbuJator, 
aH have their conatmetional difleireocca. 


O o mHa m e d 
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TAILORING FOR GIRLS 

Draftsiig moA Making Girfs Box-]>leated Skirt. Fastenmgi, Watstbaiid, and 
Lttttos:. Drafting: & Making: Sacqoe Coat Measurements & Materials Required 


By Mn. W. H. SMITH utf AZ^LINE LEWIS 


AS Uio mrihocLt emplnyed for making ladies' 
^ and girls’ clothing arc practically the same, 
wo have considcrf*d two garments enough for 
description in iliis MtH^lion. If the instructions 
givtm in the last portion have been carefully 
lollowcnly as well as those for boys in the pre- 
ceding one, the h^mor should be able to handle 
Mucc<«t'Hfully any type of coat or skirt. 

Wc will first consider the skirt, for which we 
have selccttMl a box-pleated model, as this 
enjoys much favour at the present, and is a 
grai’cfnl and l)ecoming stylo for walking skirts 
generally [96]. It loquires, however, to lio 
well eut and made, as its smartness depends 
mitirely on the set of the pleats, their aceuracy- — 
a most essemtial point — the hang of the lower 
<'dge, gofsi pressing, stitching, and finishing, 
and all those dfiails which go to 
the making of a good tailor-made 
skirl. We cannot, iheitifore, too 
strongly insist ni>on the li^arner 
^laying very can>ui\ attention to 
tHi^ matters, and tlms priUitiug 
to the utmost from the lessons 
given in tlus eourm*. 

Eox«plemted SKirt. Diagram 
86 represemts the fotmdation which 
we have to work upon to imslel 
a pk'ated skirt . 

MKAauRKMBKTS. Waist 24 in. ; 
hi|)s (measure taken 5^ in. b(*low 
waist tMisily), ^16 in. ; length, 32 in.; 
working si'alo, half w'aist, 12 in. ; 
lialf hips. 18 in. A piece of pap(*r 
il7 X 43 in. is n^quired. 

The short edge of paper must 
be towards the worker. 

The Drnflinf. Draw a line 
1 in. down from top, letter the 
conu^r A. A to B, h^f waist 
1 in. (11 in.). C midway betwneen 
A and B. A to D, one fourth of waist plus 
4 in. (3| in.). C to K, | in. loss than A to D. 
Curve earafiilly from D Uirough E to B, 

D to F, 51 in. : D to G, length of akirt (32 in.) ; 
F to H, halt hip ( 18 in.) [see broken Unel. Draw' 
line from B through H ; make I the length of 
skirt (32 in.) ; D to J, one-fourth of waist less 
I in, G to K, one-fourth of hip in.). Now 
measure down from waist, at equal distances, 
the len^ of skirt, to obtain the round for 
lower edges. 

This sTslem aj^ies lo all stse waists for 
pleated skirts, ana it is an easy matter to make 
them ai^ length desirMi 

The oireetiotta given are for a panel front. 
If, however, one prefers the pleats the same 
distance apart all round, the epaoes between 





88. bob-fleatxd skirt 


the pleats at the bottom must lie increased 
to 4 in., and those at tho top to 1 in. Divide 
the bottom from K into 11 parts, 3^ in. apart, 
for the width of pleats and spaces between, 
leaving IJ in. from last pleat for centre-back 
space [86]. This will give six pleats on the half 
skirt, but any arrangement is possible as to 
number and width. 

Tho waist must be divided from J to B in 
the same manner, placing 1 in. for width of 
pleats, } in. for spaces, and } in. beyond B, 
or the actiiiU W'aist measure (this is to be closed 
in under the pleats when miUdng). 

Draw lines for the pleats as in diagram. 
The linos on either side of I and 2, etc., reprewmt 
the pk'at folded and pressed. 

It is advisable first to model the skirt 
pattern in soft paper, as it will 
iH) found easier to work and save 
a waste of material. For this 
purpose a very large sheet will be 
required. 

Vlaco llie \>avcr on tho founda- 
tion, edge to edge, with the 
greater length to the loft — i.c., 
alKJve tho waist ; pin in position, 
klark the waist line and the curve 
at the bottom (l>oth of those will 
liave to be watched throughout 
the modelling, and marked after 
each pleat is completed, to ensure 
their boii^ correct) [87]. 

Make J 2| in. from edge, and 
K 4} in. from edge. Draw a line 
from J to K, K to I, 2| in. (under 
part of pleat) ; J to 2, 1 in. Draw 
line from I to 2 and fold ever to 
meet J and K. The lines must be 
drawn in every instance. 

1 to 3, 31 in. (width of pleat) ; 
2 to 4. 1 in. ; 4 to 5, the same ; 
in. ; fold 3 and 4 over to meet 
5 and 6. 8 to 7, 3) in. (spaoe) ; 5 to 8, } in. 
Repeat these directions on^ there are 6 pMts 
ana 54 spaces. 

Fmeot accuracy is absoluteW neceflsary to 
make this skirt a suecees, both in measuring 
and in the depth of pleats. Remember to have 
the waist line and bottom curved to founda- 
tion after the pleats are made. 

Cut the pattern up at the double bredoBn lines 
[87], taking care to put the notohea on each 
gore, as Uim are plaora together when making. 
A 46 in. material cute to the beat advantage 
lor this length skirt, 3 vda being auffioient ; 
hat lor a kiager and wider skirt a 54 to 56 in. 
material will be i^uired. If nanover goods be 
uaed the skirt will require more gores, and the 


3 to 6, 21 


pKUern can be arrmnged with m many as mav 
lie wiahed, provided that each be cut through 
ti^ fold of the pleat so that the seam comes here 
and will thus be 



broken line, and thiK m where the gores must 
be cut through. If cut with more gores than 
those shown in the diagram, cart^ must Ih^ 
taken to number each gore very carefully, and 
to notch them well, so that the wrong edges 
shall not bt^ put together, so spoiling the hang 
and fit of the skirt. It should also be re- 
membered when placing and cutting out that 
the edges towards the frtmt must be put to 
the sclvedgw. 

To plain* the pattern on the material 
to the best advantagt*. providing there 
is no up or down, pn>c(^ a** follows : 

IHaoe the cloth on the table with the 
fold towards the worker. Plats^ the 
back gore on the left hand, w'ith the 
bottom in. from cut edge, and 
the Uin*e noU'hes 
from } to } in. 

(ac*cording to the 
material) from the 
selvedge : the same 
amount of turnings 
must be left on each 
skh' of every gore. 

Then placer the 
•cicood side gore 
with the two notirhes 
] im from the fold, 
and waist to the left. 

Put the front to 
the fokL with the 
bottom 2^ in. from 
the cut ecw on right 
hand Now, the 
bottom of the first 
|{an must be placed 
fiiiL from the bottom 
of the second one, 
to allow m. for 
tunuifli on each ; 
the aide with one 


The chalk -marking and meiuuiring for tliis 
skirt must be dont^ with the gn*atest caro and 
accuracy or it will be a failure. No lining is 
required for a pbated skirt, hut a foundation 
with two or thrtH* little frills can ht* made to 
wear with it if desind. 

Before cutting the material, chalk all round 
the patterns, also f*vcry line on tlie waist and 
bottom : then remove the patterns, and w’ith 
a long ruler or lath (a flat blind-stick answers 
the purpose very well), draw' all the hiu*s as on 
the patterns. Leave sufiicient turnings all round 
when cutting the various parts. 

The MeKing. Then take a netdlc and 
cotton and put st'veral stitches along eat*h linr 
and all round. Turn the parts over and chalk - 
mark : draw' linw over tlic cotton to ensure 
their being the same on both sides ; car<‘fully 
mark the notches on t'aoh gon\ C’ut and 
remove the bastings — this should bt* dune in 
every cam* to avoid damaging the material. 
Pin the gores togtaher, kt'cqnng tin* top and 
liottom even and the notelum together ; hast** 
carefully and stitch. Rt'move the laistings, 
and well press the steams, 'rhe raw edges must 
lie loosely overcast. Turn up the Ixittom to 
thread-marks, baste, and ma(*hine. Remove 
the hasting and press well. 

The f(X)t }>art c^an be, and in woollen goods 
more frequently is. faetni with lining cut to 
the same Hha)xi os the fwit ]>art of skirt, from 
4 to fi in. in depth. This gives a little mt»rc 
suVmtance to the lower edge and allows the 
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stHcht^ to be done mttoh higber up, wbiob in pfeete aie preiaod, lemoee the beetinfc 

eometiinoe ooueklBred en improireaMit. 1 a eboukl there be eoy akiiie lelt oo the ri^t aide 

ihia oeae, cxily 1 ul iamiAga ahouki be left et ea e reault, it moat be pnwaed agiun wiUi a 
the bottom, instead of and yd. of lining aligbtiy damp cloth and a warm iron oyer the 
will be required. amny parte. 

Walet Part. The waistband, of 
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double web, must be out 26 in. long — ».e, 
24 in. for waist, 1| in, for wrap,ai]^ | in. 
for turnings. TWn in the ends ^ in. Mark 
oif in. for the wrap; 12 in. from wrap 
make a mark for the centre. Place the 
c^entre of Imnd to the centre of waist, and 
haste on, easing the pleats into the band. 
Try the skirt on, and when satisfactory 
stitcli the band and sew on the fasteners or 
hooks and bar loops — in any case the band 
must have hooks and bars. The first one 
must be x>ut 12 in. from the centre of waist 
and the second near the end; one hook 
should be placid | inch from tlie end and 
till) otlier to fasten in the m^cond liar. Sew 
on two hangers and the skirt is completed. 

[For tlie Imishing of the placket opening 
see also Drestimaking ] 

The Lining. Unlined skirts are now 
usually provided with a lining in the front 
lireadth, as this prevents any bulging or 
stretching at the knees, or clinging to the 
underskirt, which not infrequently happens 
with a soft material In this case the 
lining may be ciurrud down the full length 
of front, but in the skirt under consideration 
it would be best to liave it only across the 
^ }mucl jKirtion and just below the knees. 
It must bu felled neatly to ilte pleat of 
skirt on either side and hemmed at the 


Fold all the fileats and liasti^ in (lositioii. 
(jri^at care is nei^dcd ui doing this to keep tlio 
pkaia IKjrfectly fiat and even : they must lie 
well basUd ou each side. Now stitch cai'h 
pleat on eitlujr side, acconling to taste — ihne- 
ipuirters of the length U a good depth, graduat4d 
to aliout 7 in. at eentre-baek. If tiwy are not 
stitehed, tlicy w'tll have to bo ta|Md on thi^ 
wTong side two or thriH) times to kwp them 
in {Kstitiuu. 

U is advisable to fasten this skirt at (he liack. 
A wrap should lie put on the left side of opening 
1 J in. wide and t) to in. long, and a facing on 
the right side. Both sides should a linen 
stay to pn*veiit the etlgt^ from strt'tcliing, and 
to ai't as a foundation for the histenera, which 
may bo small spring liooks and l>an<. The wrap 
should lie faced with a piw'e of silk or lining 
the same colour aa material. The right side 
should be turned in over the linen slay, and 
faced with a strip of silk not more than } in. 
wide, or it will mterfero with the act of the 
pleat. Make the bottom of placket opening 
neat and secure. Stay the wmiiit with a piece 
of selvedge-wise linen to avoid stretching while 
pressing the pleats, or the waist will be too large. 
To press the pleats successfully, a board ia 
required. 

ISim the skirt inside out and press each pleat 
with a cloth slightly damp (not wet) and a hot 
iron. The iron most be lifted, not moved along, 
and the pMstag done thoroughly. After the 


lower edge. The lining selected should be of 
a s)i[»[Miry nature — either of silk or glissade — 
although some of the new meroeriaed makes of 
lining answer the purpose almost as w elL 

Sacque JacKet. Our second moM is a 
saequo jacket for girls from 14 to 16 years of a^. 

Maasubamknts. Neck, 14| in. driest, 31 in. 
l4mgth of back, 15 in. Full length, 25 in. Sleeve 
from centre- back to elbow, 184 in. Elbow to wrist, 
10 in. Working scab, half-chest (15) in.) ; ) in. 
turnings are allowed on all scams. 

This pattern will require 1 ) yd of cloth 54 in. 
wide : } yd. canvas ; } yd sleeve lining, and 1 ) yd 
double- width lining. 

The Drafting. Square lines at ri|^t angles 
2 in. down from top of paper and 2 in. from 
iKlge, letter the comer A [tt]. A to B, one-sixth 
of back ; B to C, two-Uiirds of back. A to D, 
length of back (15 in.). E to E, full length (25 in.). 
Square lines from B, C, D, and £ at right anglea 
A to A\ one sixth of neck ; A* to A^, } in. ; 
C to O. one-third of chest plus ) in. (for seaass) ; 
C to F. two-thirds (16) in.) ; C to G. half dkest 
plus ) in. (154 in.) ; G to H, three inches ; 3 to I, 
one-twelfth (mus ) in. (1) in.). 

Squaieup from C* to half an inch above B line; 
make J. JtoJ^2in.:C*toK,2tn.;Kto 
K*. } in. ; F to one-fourth of cimst j^ui ) in. 

(about i) ia.). midway bet we e n ; to X, 
in. Square up from G to neck line ; make L. 
to M one-sixth of neck (2) in.); M tolF, 1 in. 
Square down front Ifr to B Mm; make K. 
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K to Olid-twelfth of neck } In. (about 
14 in.). Square up from G to jB hne ; make N'*. 

to len than G to H. to O, the 

same aa iO* to J ; drop O a ouarter of an inch. 
Draw the neck eurves, ahoulaers, and armholes 
as in mviouB drafts. D to P, 1 in. more than 

0 to H. Draw line from H* throu^ H to P* 

fen* the length of coat. H to in. ; M* to 

S, I in. ; curve from N** throu^ N* to S ; con- 
nect S to H** to S is Uie neck proper. 
A to must be raised } in. to correspond with 
front neck, 
and connected 
to J [.<4ee broken 
line]. 

Square down 
from O to 
'waiiit line, and 
make a dot. 1 
and 2 are eacli 

1 in. to the 
right and left 
of this dot. 

Draw line from 
O through 1, 
make 3 the 
len^h of coat, 
and from O 
through 2 
make 4. Curve 
from O to K*. 

Should the 
back be re- 
quired fuller, 
add 1 to 1| 
in., or more, 
out from E, 
and draw lino 
to B [see 
broken line, 90. the sleeve 

which must be 

placed to fold] ; drop the front ^ in. and curve 
from P* to 3. Any sized jacket can be made 
from this sptem. 

Two poclmts are shown on diaCTam [88], a 
welted and a jetted — ^whichever may ne preferred 
— with the making of which we have alre^y dealt. 



The broken lines at the back of neck and 
front represent a trimming of strapping with 
several rows of stitchi^, which 
makes a smart trimming, parti- 
cularly if it. is strip^ [ 88 ]. 
Another method is a strapping 
down the centre of back, and 
from centre of shoulders, ba^ 
and front. Strapping is very 
fashionable, and hK>k8 well if 
made half an inch wide and 
put on to form a diwign. Tliis 
model results in a very stylish 
coat providing it is carefully 
made. It could have nivors if 
preferred ; in this case the front 
would turn liaok as from H 
to N* [see broken line. 88]. 

Pull d inactions have been 
given for milking coat, rovers, 
89. THK STRAP- « ^ ^ TttilorinR for Women. 

^ The canva.s should Iw cut (os in 

diagram 87) one inch beyond F. and taking 
in tJie end of the pocket. It should have 
a facing in. wide, shapes:! to the front. 
Fc»r full directions for inserting the canvas, 
linen stays, facings, and linings, in fact for 
general making and finishing, refer hack to the 
Making of Boy’s Coat. The strappings should 
bo lim>d with very fine canvas, maae and pressed 
well liefon^ putting on [89J. 



The Sleeve. Tlio sleeve is drafted in the 
same manner as for Lady’s Princess Kobe, 
with a few exceptions [90]. F to 1, 4 in. ; C to 2, 
3 m.; B to 3, in. ; 3 to 4, lin. ; 4 to 5 
must be the same length as 5 to C. This line 
takes the place of B to 5. A to (1. 1 in. Curve 
from I) through 0 and 2 t<o 4 ; this lakes 
the place of D to B and is the top of the 
slwvc proper. N to 5, one -third of scale plus 
1 in. 

Should a full three-quarter slc!^^vc desired, 
make 7 3| in. below 5. 7 to 8, 2} in. Connect 8 
to 4 ; N to 9, 2 in. ; draw line from K to 9.' 
This portion should l>c pleated or gathered into 
a dc!ep band or gauntlet. 


Oentinued 
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Croup 6 

sSSi, SUBORDINATE CLERKSHIPS 

17 The Poiitioa and Pro^>ecU of Second OiTition 

wmwAh MSTBOB Clerke. Eanminntioni. Assistant Clerkshtps 

VOMtlllMMl fmb * 

MW 


Bj ERNEST A. CARR 


CTRST ClaM (Tlortu, as we have seen, form the 
* fort^rnosi grade of the general civil sialf— that 
is, they are employed* not in a particular de- 
uartment only, hut throughout the service. 
In tlie pn^sent article and that which follows 
we shall review in turn each of the remaining 
aptK>intments on the general staff 

^icwe iMists may Ih; arrange! in order of 
value, thus : 

Swond Divisifm (>lerk. 

AsMiHtunt ('lerk or Alwtractor. 

( >f!i(^cikeeper and Mi^sscnger. 

Boy Clork. 

Boy Messemger. 

Second DivlalOft* Olerkalilpa. Like 
the ** non-commissioned man " of Kipling's 
Imllad, th<» hk'cond Division Clerk may fairly 
claim to U? the backlione of the service. ’ 
Ho is, indited, an element of considerable 
importance* in the general ooonomy of Govern- 
ment husinc^. ana in certain respects his 
rating may not inaptly bo oora|>arfd with 
that of an army sergeant or sergtwnt-tnajor. 
While not cnjtiytng anything like the position 
or firosfMHds of the ('km I. ckrk — who is tho 
commiHsioned oflicer of tlic civilian army — 
he holds distinetty intcnnodiaic rank in tho 
public Hor\'iee, is entrusUd with somc^what 
responsible dutim, and commands tho rcsp<ictful 
consideration of his sulKirdinatcs. Moreover, 
he has moderate chances of attaining com- 
missiontd rank. In two important respects, 
however, the analogy fails. As a rule, the 
S»»cond Division clerk is not promoted to that 
grade. Imt is ap|KiinUd to it directly ; and his 
normal duty is not the* instruction or supervision 
of others, but an executive task of his own. 

ScH'ond Ihvision clerks are employed in 02 
Government offices, and numltered 3.i40 in 
all when lost scluduled. Of this total, .391 
were then engaged in Dublin, only 111 at Edin- 
burgh, and practically all the remainder in 
l.iondon — that colossal department the General 
Post Office absorbing no less thsn 1,130, or 
about one-third of tho whole forcjo. 

Dutlen, Pay, and Froapacta. Except 
for copying and merely mechanical duties, a 
large pn>portian of the clerical work of the 
service is entrusted to these ofiioers. Nominally, 
their function is restricted to “ routine work ” ; 
and in the Post Office and certain other branches 
the official phrase is a fairly exact description. 
In many departmenta, however, they are 
occunied with involved or confidential tasks 
to which t^t definition does not sf^ly at all, 
and for which their pay is certainly inadequate. 
In this way* on the other hand, claims to pro- 
motion are often caUbtished. *'The iqieoial 
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character of the duties performed’* is the 
reason most fiequcntly assigned for such 
advancements. 

The S€>cond Division clerk may be required 
to fjerform t<*mporary duty bt»fore receiving a 
]fM;rmanont ap|K)iutmcnt, and during the first 
ymr of his sen' ice on the establisKinent is 
Uf>on prolwition. His hours of duty arc seven 
diiily, w'ith a half holiday weekly or on alternate 
Haturdnys. according to the custom in individual 
offit‘os. In addition to the usual public holidi^, 
the annual leave for clerks of less than five 
years* wrvioe is fourU'en working days, and 
for tlicir seniors tw'enty-one W'orking days — 
that is, thrt^e weeks and a half. 

StM*ond Ih vision clerks arc remunerated os 
follows. Hlarting at £70 a 5rear, they advance 
by £.5 annually to £1(K), and thence liy £7 lOs. 
to £HlO. afterwards progressing by £10 incre- 
ments to £2ri<K and on entering the higher 
grade*, to £350. Promotion to the higher 
grade is not automatic, but de|xvids on merit, 
the n^gulntions providing that although an 
ap|K)intmont to this grade shall lie made w'hon- 
ever a clerk attains his £250 limit, the promo- 
tion will not necx'ssnrily lx* of that particular 
offu^er. nOs provision is by no means a dead 
lelt4‘r. It hupi>enH not infrequently that an 
indifferent clt*rk is left waiting at the £250 
luirrier. while a more efficient junior, who had 
not attained that salaiy^, is advanced to the 
higher mradt* in his stead" 

Another incentive to gtjod work is the recent 
regulation that a clerk of not leas than six 
years’ standing may rt*ceive. as a reward for 
exceptional merit, a special increase of salary 
not to cxcee<i four annual increments. 

Apart from such individual advancements 
the progress of the Second Division clerk is 
c'ertainly slow. A simple calculation show's 
that in the ordinary way his maximum salary 
is rt^hed only after 34 years. Yet, the cer- 
tainty of his position* its steadily advancing 
stipend, and the fair prospects jt afford of 
piomotion to the lietter paid posts, combine 
to make Second Division clerkships among the 
most eagerly contested appointments in the 
national st'^rvice. 

Promotion. The regulations proxride that 
after eight years' service these officers are 
elt^ble for advancement to the first class. 
Hitherto, however, such promotioiis have been 
sparingly made, averaging only three or four 
oases yearly. On the other hand, a number 
of less valuaUe staff poets, with salaries ranging 
from £400 to £750 a year, are reserved for 
mwitorious members ot the Second Division. 
About 30 promotkios oi this chaiaoter take 



pboe emy year. Tlie proportaon of tlma 
l^her positioiis diffcm givatty in the Tmrtous 
branohos. Tlie Colonial Office, Home Office, 
and other great administratnre dbpartmenU 
afford many anoh openmga, while in the Poet 
Office they are oonapicaooa by their aliacnce. 
Sneceesful competitors are usually allowed, in 
order of merit, a certain— or rather, an un- 
certain — range of choice among ,lhe numerous 
offloce. But their selections are necessarily 
often disregarded, the appointments being 
det<Tmined mainly by the occurrence of vacan- 
cies. Candidates should, therefore, recognise 
cloArly at the outset the possibility that they 
may find themselves, through no fault of their 
own, practically debarred from advancing 
lieyond the £^150 yearly which is the maximum 
of the Second Division. 

To an ambitious officer thus unfortunately 
placed there ia one avenue of advancement 
always open, at least during the earlier years 
of his service. He may employ his leisure in 
studying for one of the examinations by which 
better-paid appointments are recruit^ For 
this tadL ha will be peculiarly fitted, not only 
by his previous training, but also by the valuable 
extension of age allowtd (os explained on page 
2101) to candidates alrtwKfy in the National 
service. 

The Examination, Open oom[>otitions 
for Second Division clerkships are held once or 
twice yearly, the number of appointments 
offered at each varying between 50 and 3(Kb 
according to the needs of the departments, 
("andidates must be between 17 ana 20 years 
of ago on the first day of the examination, 
but boy clerks and otners who have servecl 
for two years or more in a Government office 
m^ enter until 22 years old. 

The educational scope of these contests 
corresponds generally with that of an ordinary 
secona grade school. There are, in addition, 
a few special Civil Service subjects such as few 
schoolmasters teach. They comprise copying 
manuscript, pr6oi8, and digesting returns. 
For the nrst of these exercises the candidate Is 
given a lithographed copy of a badly-written 
document, so altered and interlined in parts 
as to be almost undecipherable. Of this ho is 
required to make, in the naif-hour at his disposal, 
a neat and clearly legible transcript, with as few 
erasures as possible. A little practice with the 
specimen manuscripta included in former ex- 
amination papers robs this test of its terrors. 

Before starting to write, it is useful to glance 
down the lithograph, so as to grasp its general 
purport. Difficult passages are best decMered 
by a fairly rapid perusal, as in a really illegible 
hand the context, rather than a minute study of 
individual charactcfs, affords the readiest solu- 
tion to the problems it p r e se n ts. 

The pr^is subject is moreffifficuH. A number 
of printed letters and papers relatiiig to some 
official matter is handMl to the competitor. 
After reading these he must prepare an index 
giving the date of each document, the nnaons 
between whom it pa seed, and a brief and oistinct 
statement of its subject-matter. He must then 


mte a pr6ois or summary, in the form of a con- 
tinuous narrative, of the w'holo correspondence, 
so that a perusal of the pnwts would place anyone 
in possession of all the leading features of what 
baa paaaed. The merits of such a summary, 
in official phriiseolckgy, are : (a) to ineluae 

all that is important in the correspondence ; 
(6) to prostmt this in a eoiisocutivo and readable 
shape, expressed as distinctly as possible, and 
ns briefly as is compatible w'ilh Hi.stinctness.** 

The index should tirst be written, letter by 
letter, avoiding wordy, indirect phrasing, and 
taking care to omit from the siinunary mere 
side-issues and unimfsirtant details in the 
documents. A “ wrinkle ’* w'orth noting is that 
in official correspondence an admirable summary 
of a letter may often lie found in the reply to it. 
lima, the an.sw'cr frequently runs : K4^ferring 

to your letter informing me that ** the rest 

of the sentence recapitulating In a few torso 
expressions the pTir)iort of the eommunicatu>ii 
referred to. The student should ket»p a sharp 
look-ont in the examination-room for siieli 
h^itimate aids to indexing as may Is* furnished 
in this way by the corresfwmdenet' itwlf. If the 
index l>o carefully done, the precis will liecome 
a fairly simple task. 

Digesting Returns into Summaries. 

This quaintly named subjert is a simple test, 
of the clerkly qualities of neatness, care, and 
accuracy of calculation. Candidates arc re- 
quired to rule a form of statistical tabic like t hat, 
given in thoir examination papers, to insiut the 
various column headings, ana finally to fill in 
the columns from printed particulars supplied. 
The task is never one of more transcription, 
but involves always some rearrangement and 
mathomatioal work, such as the ealeulaf.ion 
of pereentagos, the substitution of kilogrammes 
for English weights, or tho ejonversion of pouiidH 
sterling into marks or fran(‘S. 

No special difficulty is presented hy any of these 
exorcises, yet in each ease sonio preliminary 
practice is essential in onlf»r to eoniplet4) th«^ 
paper within tho allotterl time and to avoid 
mistakes; for as they are ttisU of exaeiness, 
every mistake, even though corrected, involves 
a loss of marks. Elementary as they are, the 
student cannot afford to neglect them. He 
may generally ensure sufficient practice in th^^n 
by attending for a term or so one of the day 
or evening classes for tho Civil Service to l>e 
found in almost every town. 

••Totw.** The arithmetic test in these com- 
petitions includes a spr-cial paper that merits 
the particular aticntkm of canaidates. This is 
the “ tots ** paper — a familiar feature of Civil 
Service examinations, and a simple trial of speed 
and precision. Candidates are given a printed 
set of exercises in addition, some having the 
figures arranged in vertical and ethers in hori- 
zontal columns. The Mah of these figures have 
to be inserted in the form itself ; hence the 
students* slang term ** tots.** Simple as the paper 
is, candidates who have not accustomed them- 
selves to work accurately at top speed are certain 
to lose marks for errors or for failing to flnisli 
the exercise. On the other hand, steady 
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practioewill mUe abnoit any tlndeiii to 
obtaining full marici. 

The iJl Iktof aaMwnination aabjaota IbrSecond 
Divtmcm clerkahipa, the maxinmm lor aach* 
and the actual marks obtained by tha fiiat and 
last successful candidates at a xeoent contest^ 
are shown in the following table. It idumld be 



noticiHl that of the 11 papore only 7 may l)o 
takon, including not more than two languages ; 
and further, that although no subject is obliga- 
tory, the conifietition is so kec*n that a candidate 
who to<ik lesH than the full numbe^r permitted 
would not have the slightest chance of tmectvts. 
At this examination 1,197 studenta competed 
for only 70 plao<w, an abnormally high proportion 
<»f candidates to vacancies. 

Senriew Marks. A curious feature^ of 
thtwe com|>etitionB is the allowance of special 
marks, pnfportionate to their term of service, 
to cHiididatcw who have lieen employed in Gov- 
ernment oftictw as Ixiy cl<Tks. Thus 20 “ ser- 
vict' marks an> given for a year’s serviee, 60 
for two years, and the maximum of 120 is secured 
by thrpi» or more* years’ employment. Thos<» 
form very sulwtautial additions to the examina- 
tion total. For instance, tn the competition 
t4» which our table of marks relates, no fewer 
than 10 snceessftil camlidates owed their good 
hirtune to st'r\*ire marks. 

Assistant Clerkships. Tlie post of 
assistant clerk or alistrac'tor, which has rejdaced 
the wTetelunily paid and now obsolete rank 
of man copyist, offers few attrat'tiona lieyond 
|H»rmanent employment and a sbwiy pro- 
gressive salary. Its mechanical duties are 
it^paid by a saiaiy less than that of any other 
other on the permanent oierieal staff. On the 
other hand, Uiis grade is recruited wholly from 
the ranks of former boy clerks who have lacked 
the energy, ability, or fortune to secure better 
wisitions in the Smnd Division or elsewhere. 
The psy of assistant clerks, oommeneing at £55 
a year, rises by £5 annually to £150, subject to a 


^pedsl oertifioate of at £100. Tbm 

aie allowed 14 days* aanaal leave, and after 10 
weefs* service this becomes 18 da^ They may 

be promoted to the Second Invision, on the 

ground of special merit, after not lees than aiz 
years* duty, and a considerable nroportion of the 
total number are eo promoted, in fact; but 
beyond this thrir pros* 
peoto of advancement 
are of the scantiest. 

Ezmmifiatlona. 

Examinations for as« 

sistant clerkships are 

held twice a year, 
usually in Februaiy 
and «mly. Candidates 
must be between 19 
and 21 years of age 

on Januaiy Ist or 

July Ist of the year 
in which they compete, 
and must have actually 
served as boy clerks 
(or an the now almost 
extinct grade of boy 
copyists) for two years 
if their Ber\ice com- 
menced before the ago of 171. y®®** 

if it l>egan after that age. The subjects of 
examination are five in number — namely : 

1. English composition (including hand- 
writing and Hpcdling). 

2. Arithmetic (to vulgar and decimal fraetiems). 

3. Digesting returns. 

4. Prik’is and indexing. 

5. Shorthand and bookkeeping. 

Competitors whose total marks do not indicate 

•• a competent amount of general proficiency ” 
are disquulihcvi from receiving appointments. 
This standard has latterly lieen 6x^ at 1,000 
marks in a maximum of 1,900. 

At each examination about 100 vacancies 
are cont wted by three or four limes that number 
of asuirants. As one- third of these, however, 
usually fail to attain the qualifying standard 
of marks, the effecUvr competition is seldom 
much in exec^ of two candidates for each post. 
The great majority of assistant clerks are em- 
pkmil in London. 

roor as the appointments are in themselves, 
they are useful to ambitious and resolute young 
men who find it necessary, after serving as boy 
clerks, to earn a living wage while preparing for 
better positions, .\mong the present writer’s 
official acquaintances, for instance, are two 
ex -abstractors, one of whom receives £550 a 
year, and the other £400 with a certain prospect 
of £550. But these are exceptional oases, and 
for men of average abilities there is a danger 
lest an assistant clerkship, adopted in the first 
instance as a merely temporary footing in the 
service, should be "accepted at last as the 
** be-all and the end-all ** of an official career. 


Cwiinmmi 
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LAUNDRY WORK 

Utedatb ReqttM for WmUhi:, l i ang Hng , aii4 Drying. Ironing 
ImptemeiitB. Tim Preptnitino of Water, Borax, Soda, Soape, etc. 


Qioiip It 

HOUSEKEEPING 


By ALICE E. MARSHALL 


i AL^NDRY work b a subject affecting every 
^ household, and ranking among the most im- 
portant of the domestic sciences. The matter 
IS one of no little importance to every home, 
directly or indirectly, and we shall, tnerefoie, 
deal with it in the most thorough and practical 
way possible in such a course. 

Laundry Utennilo. Taking the various 
phases of laimdry work in their natural sequence, 
we shall, in the first place, deal with the rt^uisite 
utensils. 

The Boiler or Copper. The boiler is 
generally a fixture, and is made of copper or 
iron, heaUnl by gas or by a fire underneath. Tlie 
former method of heating is coming more into 
general use, and is certainly cleanly and easily 
managcHi The lx)iler must be kept perfectly 
clean and free from dust and dirt, being washed 
and dried well each time after nsci, otherwise 
there is a danger of the clothes becoming siainod. 
A little washing-soda dissolved in hot water will 
remove any scum which may have adheitxl to 
the sides; or soap and powdered bath-brick may 
be usckI with like effect. 

Washing Machines. Washing machines 
lighten the lalsjur. They arc of various 
kinds ; one combining washing, wringing, and 
mangling is excellent, though somewhat ex- 
{tensive, costing about £5 [1]. 


The Wringer. A wringer is used sometimes 
in place of the mangle ; this does not press the 
clothes, but only helps to remove the water. It 
may be bought as a soparaUt article or fixed to 
a tub. The rollers are of indiarubber, and 
nothing very hoi must bo placed between them, 
or the rubber may crack. A cloth that has been 
dipped in an equal quantity of turpe^ntino and 
water and then wrung out is useful for wiping 
the rollers occasionally. It helps to keep them 
soft and also removes any j^rouae. A wringer 
costs ul»out £1. 

The Dolly-tub and •‘Posseb.** A dolly- 
tub [d] and {Kisser,'' or dolly-logs, will no 
needed for large things, such os sheets, which 
do not roquiro much rubbing. The tub is made 
of woodem staves, bound together with iron 
bands. No nails are iised in its manufacture, 
so care must be t/iken not to lot it got dry, or 
it may fall to pieces. A little clean water 
should be left in the bottom when the tub is not 
in use. The “ {Messer " is an American inven- 
tion, and acts by suction. It is worked up and 
down in the tub, and draws the water through 
the clothes, thius freeing them from dirt. 

The “ dolly -legs " answer the same purpose, 
but are much 

heavier to r 

use. and more ^ 
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1. WASHING, WRINGING, AND 
MANOLINO MACHIMB 


S. DOLLY-TUB 


2. MANGLE 


The ManglEw This is useful for wringing 
and pressing clothes. A good make — we should 
not advise the purchase of any other — may bo 
bought for £3. It saves a great deal of labour 
in wringing the clothes, aim should, of course, 
be kept very clean. A cover should be thrown 
over it wh^ it is not in use, and the screw 
must be loosened to relieve the pressure on 
the rollers; while the wheels need to be oiled 
occasionally in order to make it work easily [2]. 


unwieldy ; with the tub, however, thi?y save a 
great amount of labour which would otherwise 
be necessary in rubbing the olot^ies [4]. 

The Clothes-horse. A cloihcs-nOTse 
be required, and a wooden rack is also desir- 
able. The latter should be suspended from ^ 
ceiling, and wiU be found invaJuable in drying 
and inrtng clothes. The wood of both “ horse 
and rack must be hard and well-seasoned, or it 
win stain the linen [5]. 
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Likm ajtd Paoi, Hmm am m o m m iy 
lot outdoor dryiag; tliey diould be broi^t 
indoori m ■ooii at the olotbee ere dried end 
Icepi in e beg when not in nee. They may be 
bc&ed in the copper ocoeekmelly. mooid 
be made entirely of wood, wiU^i a tin bend, 
ee the tin will eometimee canee a etain when the 
elothiM ere wet [ 6 ]. 

A CumiBS Basxjdt. 

Zinc Baths. Two or three ihio baths for 
washing puraoses are also needed; these do 
not rust, and they have the advants^ of being 
much lifter to lift than those made of wood 
or eart^nware. 

Bowls. One or two papicr-mAchc bowls 
may be included in the outfit ; they are par- 


ts generally about 5 ft kag ^ ft wide, 
n a rr o w in g a little at one mid. This is Inser ted 
in the skirt, the ends of the board reetang on 
two taUes, aoloth or paper being piaoed on the 
floor underneath to prevent the dcirt from 
getting soiled [8]. ^ 

A Bleeve boc^ is similar in diape, but about 
the sice ^ an ordinary shirt sleeve [0]. 

A diirt board is used in ironing the front of 
men's shirts, the usual size being about 16 in. 
long by 10 in. wide [lOJ. All the boards should 
be covered with felt or flannel, tacked together 
at the back of the board, and should then have 
clean white rovers slipped over them, and tied 
cm tightly with tapes. The ironing table must 
also be covered with felt or blanket, without any 



4. nOLI.Y-I.KOS 5. C1.0TfIE8 HORSE g. PKOS 7. TABLE 8. SKIRT BOARD 9. SLEEVE BOARD 

10. SHIRT BOARD 


iioularly tiscful for small things, such as collars 
and lacoa. and though rather expensive — costing 
about 2s. 9d. each — they repay thc^ outlay by 
being practically indestruetibic. With the men- 
tiem ot two weioden sticks fur use in the boiler, 
we may leave the waahing utensils. 

Ironing Implemontm We have now to 
eonstder the ''impkments** used in ironing. 

The Tablb. This is of the utmost impor- 
tance ; it fdbould bo fairly long, and not less 
than ^t. wide, steady, and with an even surface. 
Anyone who haa ironed on a table with one 
short leg. or with two or three cracks in the top 
knows the dtsoomlort produced. It must not 
be too hi|^, as pressure is required, ac^ this is 
knpossible when the arm hM to be raised; 
neither should it be too low [7]. 

Tbb Skirt, Sleeve, and Shiet Boards. 
Theiw are aids in ironing, thou^ they may be 
diqienssd with. A local joiner will make any 
eI them at a small cost. The skirt board 
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seamH or joins, and over this a clean cotton 
cover, which should be tied down tightly at 
each corner, any ‘‘ ruckling ” being very undesir- 
able whilst ironing. The felt may be bought 
for about 9cL per yarcL 
Irons. TheM are of various kinds — flat [11], 
box, gas, charcoal, etc. The two latter retain 
the heat longest, but some people object to the 
fumes which come from them. Flat irons are 
excellent to use if heated hy gBB, or on a closed 
stove ; but it is almost impossible to keep them 
sufficiently clean few ironing starched things if 
heated in front of the Arc. When the fire has 
to be used for heating purposes, the box-iron is 
preferable. A good must be kept up for the 
heaters. Irons ihcmld never be put on the fire, 
as this spoils the temper of the steel. Other 
irons used are polishing [IS], crimpii^ 

etc., an of woich are useful in giving a nice 
finish to the woik« but aie not absolutely 
n ec es a ary. 




Td deMi Uie itom, wm«h tiMm ocoanooall^ 
with flodft mud hoi woter, dry them wall mb 
them on m boerd sprinkled with bathbrick, and 
dust them thoronj^ify each time before nse. 
When not in use, smear them with vaseline or 
mutton fat to prevent rust. 

linterialn. Watcb. Among the materials 
used for laundry purposes water is the first con- 
sideration. This is, of course, of two kinds — 
hard and soft — and the degree of hardness may 
be determined by the amount of soap solution 
required in order to obtain a lather. Londoners 
are conscious of a difficulty in this respect. Rain- 
water is the pumt form and the best for washing 
purposes ; it dissolves soap readily, and is there- 
fore economical Work is much more quickly 
done when it is used, for as a cleansing agent 
the soap comes into action at once, and there 
is therefore no waste. In the country the rain- 
water can be collected for use ; but in towns and 
cities the soot and organic matter render it 
usek^s for laundry ^ 
purposes. Next in 
value to rain-water 

comes that from 

rivers and streams, 
and some river 


water is, indeed, 
as soft os rain- 
water. Spring and 
well w'uter are the 
hardest. All hard 
w'ater contains to a 
greater or lesser ex- 
tent mineral salts, 
which it has taken 





11. F1.AT IRON 


of any malarial with which it comas in conftaok 
Soda should navar be used for wooUan ololkas ; 
it makes them yellow, hard, and lass elastic. It 
should alwm be dksolv^ in boiling water 
before use. If a small piece settles on the clothes 
it causes brown stains to appear, which after- 
wards break into holoa. For washing vary dirty 
materials, such as oven cloths, it may be usM 
with advantage, as it softens the water and acts 
on the dirt, assisting greatly in its removal. Add 
a piece of soda ab^t the sise of a walnut to 
two gallons of water, brat dissolving the soda in 
boiling water. Soda should be kept in a oovored 
)ar in a dry place, or it will waste and lose its 
strength. 

Washing powders should never be used for 
coloured materials. 

Soap. Soap is a chemical compound of fat 
and soda or potash, with the addition of rosin. 
Soda is the alkali used in hard soap, and potash 
in soft soap. The lat ter is very powerful in its 
effects, ana* should be but rarelv used 

The combination 
* of fat with soda 

in soap neutralises 

the caustic ollocta 
of the latter, Ute tw (» 
together, with the 
(Mldition of rosin, 
forming soap. Of 
this there are miitiy 
varieties. Tho 
cheaper kinds 
generally contain 
12. pouHiiiNc; iKov an excess of alkali 
and water. The best 



up in its passage through the earth. Hard water for laundry purfsmes is tho ordinary yellow 

has a peculiar effect on soap, which it curdles soap. This should Ijo bought from a reliable 

lUid makes into a subetance known as 'Mime firm, in fairly large quantities, if |>ossibie, 

soap,'’ This is easily recognised os the dirty and should then l>e cut in convenient sixod 

scum which floats on the top of the water, and piect*s, and stored awjiy in a dry place, so that 

until sufficient soap luis l>ocn added to over- it may harden. New soap is very wasteful 

come this hardness and form a lather, tho water Tin? average cost of soap is al>out .Id. jxjr lb., 

IS unfit for washing purposes. but it cun be had cheu[>er if bought in largo 

The softening of water may be brought about quantities, 
in different wa 3 r 8 : Ammonia. In its liquid form ammonia is 

By exposure to the air, as in the case of very useful in laundry work. It softens hard 

rcser\*oirs. water, acta on greasi;, and is generally used in 

By boiling, when the lime becomes deposited. the washing of woollcnA. With molted soap and 

By the addition of some softening agent, such warm water it forms a soft lather ; tho garments 

as soda or borax. are quickly cleansed, and their soft woollen 

The latter method is the one generally em- nature is retained. Ammonia, being of a volatile 

ployed, as it is the easiest and the k^t expensive. nature, should l.>o kept in a ti^tly-corked Ixittle, 

Borax. Hus is much less harmful than and be labelled Poison.*’ &foro washing-day, 

soda, but is not so powerful in its action. One the stores should bo examinod to sec that all 

tableapoonful of powdered borax may be added requisites are at hand. 

to two gaUons of hard water, but the TOrax must Blub. This will lie required to tint the clothes, 

be previously dissolved in boiling water. Borax Salt and vinboab for coloured materialH. 

has the properties of : Stabch, wax, and TTRrBNTfNB for stiffening 

Softening hard water, giving a gloss to linen, puraoses. 
acting on grease. Gun ababio to stiffen silks, etc. 

It does no harm to ookMir or material, and is Meltbd Soap for flannels and' prints, etc. 

inexpensive, costing about 2d. per lb. This should be prepared by shredding some soap 

Soda.* This is a powetfnl alkali, chiefy ob- (the odd pieces can be used on) into a pan, 

tained from common salt. It is a vamble covering it with cold water, ana allowing it to 

cleansing agent, but requires to be used with great dissolve slowly by the side of the fire; then 

eare. as it may destroy the colour and texture pour it into a jar, and it is ready for use. 

Cbufsaued 
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A SHORT HISTORY OF ART 

A Sunrey of the Begiimifigi and Evolution of Art through all Agee : 
Stone and Bronae Ages, and the Influence of Religion on Earlj Art 


By P. G. KONODY 


*T1I£ origin of art is ehrouded in the impone- 
* trablc veil of the unknouTi pant. To trace the 
oarliost manifcHiationa of too arttaiic inatinct 
bekingH more to the sphere of the gcohigiAt than 
to that of the hintorian ; and it in incl^ difli> 
cult, if not impoMublc, to define the beginning 
of ilM artiatio funoUona of prehiatoric man. But 
it seema fairly obvious that the cxerciae of the 

ariiatic function must be strictly 

separated from the utilitarian 
principle. By this we do not 
mean to imply that art ia uw^lofM : 
to maintain which would bo 
equivalent to upholding that 
civiliaation ia uaoloaa; for the 
history of art, in its early stages 
more than during the historic 
period, ia the hiatorvof civiliaation. 

('iviliaation would be impoasiblc 
without the ostab- 
liahment of human 
oommunities, and 
art ia eestmtially a 
manifeatation of 
the aocial instinct 
which loads to the 
formation of com- 
munities. When 
the cave-dweller 
of Porigord and 
of the Pyremw 








chipped hia axes and H()earlieada out of flint, his 
object was entin^ly utilitarian; but when ho 
triiMl to give them as symmetrical a shape as was 
in his power [2], and began to d»H*orate them 
with simple ornaments — more 
so still when he painted his lx>dy 
with ochn^— his motives were 
of a sexual character: he did 
this to please the eye of his 
follow-man : and here we luive 
the first manifestations of art. 

When prohiatorio man at a later 
period sliaped his first earthen- 
ware vess^ his object was 
utilitarian: when he adorned 
them with xig-saa lines and 
patterns soratohea into the 
clay, he was actuated by the 
art instinct. 

Th« BaflAttioga of AH. 

There can he little doubt that 
personal adornment gave the 
man of the Quatemaiy 
period his first scope lor tfaie 
exmise of art, if we use the 
word in its widest sense. He 
sranted to increase his personal 
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attractiveness, and what in the lower stages of 
organic is wrought by sexual selection had 
thus become a conscious function of the human 
mind. And considering the matter from this 
point of view, wc lose again the demarcation line 
t>etwoen the utilitarian and the artistic principles. 

Where art is first met in an unmistakable and 
clear form, it reveals to us a comparatively high 
stage of development which can 
only have been the result of slow 
evolution. The art of a nation 
has to pass through the same 
stages that can be observed in 
the first attempts of a child ; but 
the wonderfully realistic roi^r- 
ing of animals in motion, incised 
with flint instruments on reindeer 
bones, found in the caves of 
prehistoric man in England and 
rVance, and on the waDs of 
these oaves [see page 2256], 
have little in 
common with 
the childish stut- 
tering of an in- 
fant's first pic- 
torial attempts. 
They are rather 
the scarce re- 
mains of a primi- 
tive civilisation, 
dating 12,000 to 14,000 years back, which was 
followed by an ago of decadence setting in 
approximately with the disappearance of the 
reindeer from this region [8-Q. 

So faultless are some of 
these early representations of 
animals as regards clear 
delineation, expression of 
varied movement, bold sim- 

S lification, suppression of 
etail, and grasp of all that 
is really essential, that these 
early attempts will lose nothing 
by being {daoed beside the 
sketches of the most compe- 
tent and advanced of mo^m 
artists. And as the scratching 

of these outlines on bone mark 
the first attempts at drawing, 
so in the filling in of the con- 
tour with eara chkmn may 
be disoovered the first stage 
of the art of painting. 

The child, in its attempts 
at drawing passes frommeiOT 
ornament^ one to animal and, 
finally, to human fonna The 
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•ftisi of Uie Qaater- 
Bary period nerer 
paeiied beyond tha 
second st^ He 
would depict animals 
on his implements, 
scratch ibim upon 
the walls of his cave 
dwellings, incise them 
on reindeer bones, 
and carve them in 
bone and bom ; but 
he never advanced 
to tha repmentation 
of the human figure. 

This achievement was 
left to a later civilisation, which had its origin 
in the East— 4n the valleys of the Nile and 
the Euphrates, in India and in China, and of 
which we shall have to sjK^ak later. 

Tha Stone Age. If what may lie termcni 
** pictorial art ** appears to us in an advanced 
form in these remote ages, monumental sculpture 
and architecture can bo traced from 
their very earliest beginnings. The 
simplest and earliest form (earliest 
not as regards actual date, but as 
regards development; tlie polished- 
stone age and bronze period of 
Northern Europe coincide 
with the flouxishiag of a 
very high civilisation in 
Eg^t, which had its pre- 
histmio period several 
thousand years earlier) is 
the artificially raised burial 
mound, or tumulus, or a 
niighty rude block of stone, 
or menhir, erected in 
memory of some fallen hero 
or great event The single 
stone block can scarcely be descrilxKi as a work 
of art, though at times it was ornamented with 
geometrical designs, and even carved into an 
approximate semblance of a humui being ; but 
the artistic intention becomes clearly perceptible 
w hen the stones are planted into the ground in 
rows at regular intervals to form a pattern, 
as can be seen at Camao in Brittany. The 
table-like altars at Stonehenge 
mark a further development 
[7], Flat stone blocks are laid 
on to two to four upright 
stone supports of equal bei^t, 
which have the function of 
walls or pillars, as the case may 
be, and thus for the first time 
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introduce an archi* 
tectural motif. To 
a little later period 
belong the lacustrine 
dwelling, about 
35()0 B.a TOese were 
wiKMltui buildings 
on piliw 
driven into the mud 
at the shores of Die 
Swiss and Fnmch 
laki^s— the first build- 
ings, proptTly s}ieak- 
iug. and a groat step 
forward from the 
eave dwellings of 
the Quaternary races. Now polislu^ stone had 
taken the place of chipped Hint, and rude 
pottery was extensively uscy; but no six^cimeni 
of “ pictorial ** art, like the ineistHl hom^s of 
Perigord, have been found among the remains 
biirk^ in the mud of the lakes [I]. 

The Bronae Age. Tlie Stone Age passed 
into the Bronze .Ago. Exactly when Ihis groat 
step towards eivilisaiiou was taken cannot be 
established with any degree of certainty; but 
it is very probable that the knowledge of 
the use of mt'tals wtis brought to central 
and northern Europe by the PluonicianN, and 
that the lacustrine dwellers 
shaped ornaments of gold 
objfH^ts of ('Upper 
before they hod learnt 
how to produce bronze by 
fusing copper and tin. 
Innumerable articles for 
IN^rsonal adornment and 
for daily use that have 
bt'tni brought to the light 
from the lake dwellings 
and burial jiiacos of Gn^at 
Germany, RwitztTland, and 
Scandinavia have a distinct claim to he con- 
sidert^d as works of art, sineo iiiiiny of tlu^m 
arc wrought into exquisite shapt^, and. more- 
over, profusely dix^orated with omamfmtal d^'sign 
— spiral, circular and curved limts, in faultlessly 
symmetrical arrangement. The ornamentation 
is either incised or welded on to the body of 
the ohj(M?t. But with 
all his skill of crafts- 
manship, taste in de- 
sign and inventive- 
ness, man of t he bronze 
]x*riod never attained 
to the artistry of 
that much earlier 
period to which be- 
long the wonderful 
representations of 
animals carved on 
bone with rude flint 
implements hy the 
contemporaiy of the 
mammoth and the 
reindeer [SJ. It is 
extraordin^ that hn 
did not rise to the 
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imitation of the form» of nature, and re- 
Hlrirtixl himnelf to tim alxtiracl invention of 
ornament. Thf nuiHon for it may jiertiapH be 
found in Home rt^ligiouH HuperHiition whkm for- 
bad<* the repreHentation of man and beaat 
and plant ; j>erhapH Home nevere law like that 
of the aneieni J<?wh. which placed God'a 
creation beyond the pale of art. 

InHuence of Roliflon on Art. Alto- 
geihor it iH impoMHtble to lay too much Rtress 
on the intluence of n^ligion on art from the 
dawn of civilination to the end of the Middle 
AgoH. ibdigiouH iM^lief.the wonthip of the daad» 
and of the myHteriouH pi»werM that rule human 
life, the dcHirt* to give tangible expreHHion to 
the vague myHterk*H of religion, to create Hymbola 
for the idea of the inviKible forem that nhape 
human dwtinie«, were ever the most powerful 


religion and to Huperstition — to the dwire to 
pacify the invisible powers and to honour the 
dead, or rather to secure their interceesion 
with the dreaded powers. And the first ex- 
preHHions of the artiKtic instinct are akin in all 
parts of the glolx^ They can be traced among 
the Celts and Scandinavians, and the South Sea 
Islanders, on the shores of the Mississippi and 
in the heart of Asia, though, of course, the 
dawning of the artistic intellect appeared at 
different periods in the different parts of the 
W’orld. 'rtius the civilisation, or rather the art, 
found by the Spanish eompierors in the lands 
of the Incas and the Aztecs was in many 
reH|MHtts similar to that of the Egyptians S.OOO 
years bedon^ Christ ; and the present day 
aborigines of some Polynesian islands have not 
yet achieved the civilisation of the Celtic period 
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stimulants for the creation of art. Perhaps the 
very soratchings on reindeer bones and on the 
wails of the caves owed their origin to some 
religioas supersiit km. The dolmens and m<m- 
hirs. the whole early pioiorial and plastic art 
of Egypt,' the grotesque images carv^ in stone 
by the South Sm Islanders, and by the ancient 
I^vians and Mexicans, are inspired by the 
ndimus beliefs of their makers. li» faet^ all 
ear^ maoifa»tatioiis of art owe their origin to 


in Europe. It is for this reason that the in- 
troductory chapter of our survey of the world's 
art in its logicid sequence takes us to Europe 
at a time about 1000 b.c.. whilst Egypt 
had already passed through the great perM 
of her civilisation. In northern Europe we 
are still in the primitive, prehistoric age, 
whikt in the East, history has been made, 
and mighty Esoq^irea have risen and fallen into 
dffmy. 
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SPANISH By Amalia de Alberti 


ADJECTIVES 

Adjectives agree in gender and number with 
the nouns they qualify. 

Adjectives are of two class€>s ; those that 
have a termination for each gender, as : hlanro, 
w'hite, fem. blanca ; and those that have only 
one termination for both genders, as : grand *\ 
great ; viL vile. 

Formation of the Feminine. All ad- 
jectives ending in o change the o to a in 
the feminine— example ; hernuato, lienutiful. fem. 
hermcnm. 

As a general rule adjectiv<»s (*nding in a con- 
sonant have the same ending in Inith genders, 
as: «n hcmdtre a happy man ; nna mujrr 

feliz, a happy w^oman. 

The following adje<*tives ending in a con- 
sonant are exceptions to this rule and take an « 
in the feminine. 

Adjectives ending in on or an, as ; fudgnzan, 
lazy, fem. holgazana : hrihon, thievish, fi m. 
hritHtna. 

Adjectives ending in or, as : t^aidor, treiicheroiis, 
fem. traidora ; except : inferior, inferior ; Huperinr. 
superior ; mayor, bigger ; me jor, lad ter ; pcor. 
worse ; anterior^ anterior ; ponteriitr, jioster or ; 
and Interior, ulterior ; which arc invariable. 

Adjectives of nationality take an a in the 
feminine; those ending in a are the same in laMh 
genders. 

ingliit, English, inglesa 
espahol, Spanish, espanola 
frances, French, francem 
perm, Persian, peraa 

Note. Adjectives of nationality do not 
require a capital letter in .Spanish. 

Formntion of the Plural. Adjective's, 
ending in an unaccented vowel take an « in 
the plural. 

map. feo, ugly. pi. feos 
fem. fea pi. fean 

Adjectives ending in accented vowels or 
consonants take es in the plural ; those ending 
in z change the z into ces, thus : cortett, courteous, 
pi. enrteftes ; eamusi, crimson, pi. earmemen ; 
/f/u, happ 3 % pi. feiices. 

Getkoral RemarKa on Adjoctlvea. 

Almost any adjective in Spanish can be used 
as a noun, and Wome subject to all the rules 
governing nouns, as : traidor, treacherous ; 
ttm traidor, a traitor ; ingles, English ; un inglU, 
an Englishman. 

The following eight adjectives lose the final 
o in the singular before a masculine substantive : 
Alguno, aome ; bueno, good ; maio, bad ; uno, 


one ; primero, first ; tercero, third ; ‘fHitttrero, 
last : thus : yn burn atm>, a g<K>d master ; 
el primer hontbre, the first man ; un rey, one king ; 
algun dia, some day. The udjwtive mtnto 
(holy) lostni the final syllable btdore the names 
of all siiints except Saint l>ominio. Saint 
Thomas, and Saint Torihiu8,*as ; San Pedrtt, 
Saint P(‘t4*r ; San Pablo, Saint l*aul ; Sanlo 
Tonuts, or Tome, Saint 7'honias ; t^anlo Domingo, 
Saint Dominic. When the island of iSt. Thomas 
is meant thi' last syllable is not ndained. 

I'iento, a hundred, loses the last syllable 
l>efor<i substantives and adjectives, but retains 
it in every otIuT caw, as : cien hombren, a hiindretl 
men ; riento y uno, a huncln^d and on**. 

(Jrnwle, griMit, when it signiltes exeelleneo, lom^s 
the last syllable and precedes the noun, unless 
the latter In'gins with a vowel, as: vn gran ptnlo, 
a gr<*at rsiet ; una grande nmiMlad, a great fritmd- 
ship. When it signilitm size or extent, it is 
placed aft(»r the noun, thus; itmi niefta grande, a 
large table; un camfut grande, a large field. 


Vocabulary Vocabularlo 


The cows 

Lis vaeaa 

The bulls 

Ijoh loros 

The heifers, calves 

Lis ft'rneras 

The horses 

lios eabulltm 

The mart's 

lyis yeguas 

The coll 

K1 jMitro 

An asK 

I’n burro 

A she-uHB 

I'na liiirra 

A mule 

Tna miiia. (mas.) miilo 

The farmer 

El haeenthido 

Tht* farm hands 

liOt labradoroH 

The poultry yard 

El conral 

Tht^ ooek 

El gallo 

The hens 

Las gallinas 

The chickens 

Lis )K)lliielos 

A gtKise 

Un ganso 

The dupkn 

Los pat os 

The dairy 

La li^’heria 

The milk 

Li IcH'he 

The buttor 

1.41 raantita 

The cheese 

Kl qut'so 

The (‘ggs 

Lis huevtis 

The sjKjrlaman 

El eazador 

The gamt* 

]ji caza 

The rabbits 

LiS eonejos 

The hares 

I.4IS liebres 

The partridges 

l^as ]>erdief:s 

Tlie young partridges Los perdigones 

Tlie pheasants 

L>s faisantNt 

Tlie dwjf 

Lsi ciervoH 

The Ijears 

Los osos 

The boars 

Los jabalim 


G 







The wolvoA 
The iettefn 
1*he gamekeeper 
StockingH 
ShcKii 
]irae/« 

A tlanncrl vt>Hi 
A Hhawl 
S<K5k« 

A shirt 
A collar 
A suit 
A cravat 
tUovoa 
('uffs 

An oveixxiat 
A frockooat 
'fho siipfieis 
'file taik>r 
The dressmaker 
The milliner 
Tlio glover 
A glove aliop 
(to^ morning 
(^)od night 
Sir 

Madam 
Tlie s(*h(KiI 
The college 
The iniuitor 
Th«) mistress 
The studios 
Grammar 
(hograpliy 
History 

S<*ri[)ture history 

Matlieniathm 

Algebra 

<«eoinetry 

l^inguages 

Spanish 

French 

English 

( icrman 

Latin 

<«rtok 

'Phe classics 

Tho race 

Tlie Siixon ra(‘c 

Tho examinations 

The examiner 

The prizes 

A scholarship 

The library 

The tiooks 

The manuscripts 

The ink 

The paf>er 

The blotting pa|ior 

London 

Paris 

Madrid 

Berlin 

Vienna 

St. Petersburg 
Pekin 
New York 
Home 


Los lobos 

Los porros do muostra 

K1 guardo 

Modias 

Zafiatos 

'Pirantes 

Una caraifMtta 

Un paholon 

Ualcetinc*H 

Una camisa dc hombre 

Un ctudio 

Un temo 

Una eorltata 

(iuantes 

Pufios 

Un palet<'> 

Una Icvita 
I^as chinelas 
Kl Bast re 
l^a cost urcra 
La modisia 
Kl guantoni 
guanteria 
Buenos dias 
Buenas ms'lics 
Seftor 
Sonora 
La escmela 
Kl eolegio 
Kl miu^tro 
1^ miiestra 
Ijcw <*stitdioH 
Li gramatica 
Li giKigrafia 
Li historia 
I^L historia sngrada 
Lis matcmiiticiiH 
Li (ilgi'bra 
La gfHimeiria 
Lm idiomas 
Kl espaiiol 
El frances 
Kl ingh'H 
Kl aleman 
Kl hit in 
Kl griego 
Lw clasicos 
Iji raza latina 
Li raza sajonia 
Ixis examenes 
Kl examinador 
L>s pnmiios 
Una lietm 
1^1 libreria 
1»8 libn)H 
L>s manuscritos 
La tinta 
Kl pa}>el 
El papel secante 
Londra 
Paris 
Madrid 
Bi^rlin 
Viena 

San Petersburgo 
Pekin 

Nueva York 
Koma 


Kxebcibe IV. 

Translate the following into Spanish : 

1. That man is tall and that w'oman is talP 

Ese esa 

also'. 2. That building is beautiful, and that 

tambicn .... ediheio 

statue is beautiful. 3. A traitor to his countiy*. 

estatua a su patria 

A traitress to her faith. 4. A Spaniard, a 

Spanish woman, an Englishman and an English 


woman talked without understanding [one 

hablaban sin . . entenderse 

another]. 5. A good^ master' and a good servant 

are rare. 6. The farm is productive. 7. The 

. . raixMi productiva 

bulls are wild. 8. Tlie eolta are numerous. 

bravos numorosos. 

9. The mules are strong. 10. The farmer is 

fuertes 

ric*h. 1 1 . The labourers are honest. 12. llie 

honrados 

cock crow's in the morning ; the hens cackle. 

. . . canta }Kir la matlana cacarean. 

13. The milk and the butter are fresh. 14. Tho 

fresi^as 

S{M>rtsman is [a] good shot. 15. The game is 

tirador 

abundant. 10. The deer are swift. 17. Tho 

abundauU* ligcros 

bt'ars and the Vs>ars are fien^c. 18. Tho game* 

ferooes 

kiH^fier iH vigilant. 19. The stockings are of 

vigilante 

silk and th(< sliocs of fine- leather'. 20. The 

seda picl fina 

shawl is of w'^ool, and so also are tho soc'ks. 

lana lo son 

21. The glovt*H arc of dog’s skin. 22. Tho tailor 

piel de }>crr<> 

has brought my ovenxmt and my frea-k coat. 

ha traido mi 

23. Tho dressmaker has brought my dress. 


24. Tlio milliner has brought my hat, and the 


glover my gloves. 25. Good morning, sir ! 

. . . . mis 

Good morning, madam! 20. The coUege is 


good. 27. It has a beautiful* library' and 

splendid^ books.' 28. The manuscripts are okL 
splcndidos 

PROSE EXTRACT IV. 

From “ Don Quijote,” by Miourl db 
Cervantes. 

Don Quixote AND THE Don Quijote t el 

Pl"PPBT-SHOW. RETABLO. 

Don Quixote, seeing Viendo y pyendo 
•uch a swarm of Moors pues tanta morisma 
and hearing such a y tanto estniendo D. 
clamour, thought it Onijote, pareotdle ser 
would be well to aid bien dar ayuda 4 los 



the fugitives, and 
starting up, he cried 
aloud, ** It shall never 
bo said while I live 
that I suffered villainy 
to bo done in my 
prcsmce to so famous 
a knight and so bold 
a lover as Don Gay- 
feroe. Forbear your 
pursuit and pcr^u- 
tion, you b^>bom 
curs or you will have 
me to deal with ! " So 
saving he drew his 
sword and with one 
spring got to the show 
and began to rain his 
blows upon the Moorish 
puppets with headlong 
fuiy% overthrowing 
some, beheading others 
maiming this, and de- 
molishing that. Among 
others he delivered 
such an up and do\»Ti 
stroke that if Master 
Peter had not ducked 
and crouched do^n, he 
would liave sliced a 
piece off his head as 
etisily as if it had been 
made of marchnono. 
Then Master Peter 
cried out, “ Hold, 
hold, your worship I 
Think what you are 
about, Don Quixote. 
These are not real 
Moors that you over- 
throw and hack and 


kill, but pasteboard 
puppets. Sinner that 
1 am ! you are spoil- 
ing and destroying 
all my worldly goods.* 
But Don Quixote 
did not cease cutting 
and slashing till in lc*s8 
thsm two credos ho 
brought the whole 
show to the ground, 
witli all the strings 
cut to pieces, and all 
the puppets smashed 
to atoms, King 
Marsilius wounded, 
and the Emperor 
Charlemagne's head 
and crown cleft in 
two. The audienoe 
fled in confusion ; the 
monkey OMped over 
the tiles of the 
inn ; the cousin 
was frightened, the 
page terrified, and 
even Saneho Panza 


one huian, y levantan- 
oose en pi6, en vos 
alta dijo : no con- 
sentire yo que en mis 
dias y cn mi presencia 
se le haga suporcheria 
a tan famoso cabalh^ro 
y a tan atrevido 
enamorado eomo D. 
Gaiferos ; deteneos mal 
nacida canalla, no le 
sigais ni pcrHigais ; si 
no, oommigo sois en 
la batalla ; v diciendo 
y haciendo dmmvaind 
la ospada, y do un 
brinco sc puso junto 
al retablo, y con 
acolarada j nutica 
vista furia comenzo 
d Hover cuchilladiia 
sobre la titcrera moris- 
ma, derribando a \inoH, 
dosoalH'zondo a otros, 
♦‘HlrojH'ando a cstc, 
dcKtrozando a aqticl, 
y entro otros muc'hos 
tiro un ultibajo tal quo 
si moeso Pedro no se 
abaja, se em'oge y 
agazapa, lo cercimera 
la ralM>za con mtui 
faciiidad que si fuera 
hecha do masa de 
mazapan. Dalia voces 
mm*se Pedro diciendo : 
detengaso vuesa mor- 
ced, stnlor D. Quijoto, 
y advierta quo €‘sto8 
que derriba, destroza y 
mala no son verdaderos 
moros, sino unas fig- 
urillas dc {msta : mire ; 
pecador de mi ! que ino 
destruye y echa a 
perder toda mi haci- 
enda. Mas no por 
tnito dejaba do menu- 
dear D. Quij<ito cuchil- 
ladas, man dob tea, 
tagos y reveses eomo 
llovidos. Finalmente 
en menos de dos 
credos did oon todo el 
retablo en el suelo, 
hechos pedazos y 
desmenuzadas todiis 
SUB jarcias y figuros ; 
el rey Marsiiio roal 
herido y el emperador 
Carlo Magno partida 
la corona y la cabeza 
en dos partes. Albo- 
rotdse el senado de los 
oyentes, huydse el 
mono por los tejados 
de la venta temid el 
primo, acobsrddse el 


struck with fear 
and w'onder, for, as 
he swore when the 
hurricane was over, 
ho had never sei'n 
his master in such 
a blind rage U^fore. 
Tlie general rout 
of the piippc'ts 
lK‘ing over, I)on 
Quixote calmtnl doHH 
a little and said, 
** I wish I had 
here before mo all 
those who do not 
and will not Iwlievo 
in the g(H)d done 
by kiiights-orrant 
in the world ; for 
WH*. if 1 lind not 
ls»en there, wluit 
%vould have iH'como 
of good Don (Jayfen>s 
and fair Mt'lisumlra T 
'rheso niflians woultl 
biive caught them 
long ago and iisihI 
them ill. TIumt. 
fore long live 
knight-errantry alM>v<^ 
eveiythingon earth ! ” 
“ I..<»ng let it live,” 
quoth Master reter 
at that moment 
in a doleful voice, 
“ and let mo di(\ 
for I am ho un- 
fortunate that J ean 
say with King 
K oderi e k, * Jlu t 
yesterday 1 was lord 
of Spain and m)W I 
have not a turret 
to rail my own.* 


Miguel de (V^rvantes, 
(1547 to Ittlti), the 
greaU’st genius of 
Spain, had wTitten 
many |x>emH, plays, 
and tales in prosi*, 
and was fifty-seven 
Udore he prcKiuecHl 
Don Quixote,” the 
maHterpi<*eo which 
made his name im- 
mortal. 


page y hasta el mismo 
Saneho Panza tuvo 
pa V o r gramlisimo ; 
eomo cl jur6 dcspucs do 
paaada la liorraai'a 
jamas habta visto 1 su 
seizor oon tan di*sati- 
nada eoiera. HtH'ho 
pues el gtmeral ch*strozo 
del ndabio, som^giiso 
un jax-o 1). Quijotc, 
y dijo : quisiera yo 
toner nqiii dt'lante en 
cate pun to todos aqiiell- 
08 quo no enam ni 
quicken cretT de eunnto 
proveeho scan i*n el 
mundo los ealiallenm 
andantes : miren si no 
mo hallara yo amil 
present e, quo fuera did 
imen D. (Jai ferns y 
do la hermosa .Meli- 
sandra ; k biien seguro 
([ue esta fu(Ta ya la 
hora qiK' los bubierim 
alean/.iuio esbis cancMi 
y l'*H hubieraii lus’ho 
algiin fh^saguisado. 
Kill nrsohieion viva la 
andante cabalioria 
sobre cuantas eosas 
hoy viven en la tierro. 
Viva <‘n hora huena, 
dijo d esta sazon con 
voz imfermiza miu‘se 
Pedro, y iniuTa yo, 
pile.** soy tan des- 
dichado que putnlo 
dcidr con cl rey I). 
Ho<lrig(» : Ayer fui 

sefior de Kspafia y hoy 
no t^mgo II na arriiciia 
que piieda chnur que es 
niia. 

Miguel lie (Vrvantos 
(1547-l(il<i). el mas 
grande genio do 
Kspafia, escribid 
miichoH [Kiemas, c^ome- 
dias, d hisbirias en 
|>rosa, tenia cincuenta 
y siete hTios cuando 
publico Don Quijotc, 
fa obra tmusitra quo 
hizo HU nombre in- 
mortal. 


Kkv to Kxkkcike III. 

J . Kl cc^raeta luce de nwhe. 

2. JjMi nihos vuelan Uifi cometas. 

3. F/ colera cs peligroso. 

4. La colera es un jiecado. 

5. El coi te de crate traje CfS bueno. 

6. La corte de St. James. 

7. Ei moral ticne mucha fruta. 

8. La moral de las nacioiies difidren. 
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9. Kl fiendicnte em de hrillanicii. 

10. Im pendicntc de enta cucata m grand<^. 

11. S<* Haluda con la cal>e7Jt. 

12. 1./>H ojoK fk)n para ver, y la nariz para 
(tier. 

13 . La lKM;a es para comer, y Ion dientca 
jMira mattticar. 

14 . ]. 4 iM manim Hon para tocar las ufioM para 
araftar. 

15. Ijcw pi<'^K non para andar. 

1 0. Ir dc poiwMi. 


17. El pf^o se pelea con el gaio. 

18. Las sillas del coroedor son verdes. 

19. Kl camicero trajo la came, y el panadcro 
el pan. 

20. La cocinera miisa bien. 

21. Kl portero abre la puerta de la casa. 

22. Kl juez juzga el pleito y el abogado k> 
ib^fiende. 

23. Kl magistrado odminisira la justioia. 

24. Pleitear es costoso. 

2.'>. Be puf^ie apelar cuando sc pierde un pleito. 


CarUintud 


ITALIAN 


By Francesco de Feo 


Vkrb At^ere {canrhulrtl). 
Tmfkrativk Mo<»i» 

Singular. 

nlttfi (ahhhf), have (iboii) 

nhhia, have, let him or her have. 

Plural. 

fihhiatwK let us have 
ahhintf, have (you) 
nhhiarut, have, lei them have 

SrnJUKCTivK Moon. 

Prrnrnt. 

{rhe) to oWiirt, that T (may) have 
{rhr) iu ahftia, that tlion have 
{('hr) fgli dftfnat that he have 
{chf) nai alAnamo, that we (may) have 
{ehr) wi af^ftiatr, that you have 
{rhe) ahhiano, that they have 
Perjvvt 

{rhr) in dhhia amtn, (that) I may have had 
(r/ic) tu ulihia ot'utn, (that) tluni have luul 
{rhr) egli itUna at'uio, (that) he have hiui 
{rhr) not af>f>iamo avutn, (that) we have had 
{rhr) txii aUtiatr oew/o, (that) ytm have had 
(r/*e) rrsi tMiano aruio, (that ) they have had 
Imprrfrrl. 

(chr) in atrsAi, (that) 1 had 
{chr) lu rtivAAi, (that) thou had 
{chr) rgli at'rsrr, (that) he had 
{chr) not at'CAAtmo, (that) we had 
{chr) nil (ttrMr, (tiiat) had 
(f^) e$si aWr/nro, (that) they had 
Plitprrfrri. 

(chr) io avTMi avtito, (that) I luvd had 
{cht') tu aivsAi of*ti/o, (tliat) thou had had 
{rhr) rgli accrtir ot*uto, (that) he had had 
(cAe) mil atTssimo ai'ntn, (that) we had had 
(cAe) toi atYsitr avuto, (that) you had had 
(cAe) ruri flWvwrro orwA*, (th»*t) they had had 

('Conditional Mood. 

Prrrmt. 

io avrei, I phould have 
tu avrenti, thou wouldst have 
egli otreAAr, he would have 
nm otvemmo. we should have 
fot airesif, you would have 
SMI s m r^66croi they would have 


Prrierl. 

in airti avutn, 1 should have had 
tu airrMi avuin, thou wouldst have had 
rgli airrbbe atmht, he would have had 
nni aifrrmmo atmtOy vre should have had 
tot avrrMe atmUh you would have had 
AMI atrihbrro ai*uto, they would have had 

Tnfinttivk Mood. 

PrfArrU —averty t<» liave 
Perfect — avfr avuin. tf> have hud 
OKJirND. 

JWrnnU — atYndn^ having 
Perfrei — atYndo antfo, having had 

I'AUTirTPLK. ^ 

aeii/o (mas .), atmla (fern.), nvuti (mas. pi.), 
amtr (fern, pi.) - hod 

V^icRB PsAcre {randuded). 

In PER ATI VK Mood. 

Singular. 

Sii {ACf'Cr) sm, he (thou) 
etta, be (you). h*t him or hca* be 
Plural. 

riatnoy let us be 
giate, (you) 

siann, I'e (you), let them be 
SuBJtTNfTivK Mood. 

Prrrrnt. 

(chr) io Ffd, (that) I (may) l>e 
(chr) tu ria, (that) tliou (may) be 
(chr) rgli nia, (that) he (may) be 
(rAe) not siamo, (that) we be 
(fAe) tot nialr, (that) you bo 
{rhr) rnri siano, (that) they be 
Perfect. 

{rhr) io nia rtato^ •a, (that) I have bc^n 
{rhr) tv sia Mato, -a, (that ) thou have been 
(fAe) egli sia Mato, (that) he have been 
(rhr) not oiamn Mati, -e, (that) we have been 
(cAe) voi mate Mati, -e, (that ) you have been 
(cAe) fAffi staiio Mati, (that) they have been 

Imperfect. 

{che) io foBsi^ (that) I were 
(cAe) hi /oMi. (that) thou wert (wefe) 
(che) egli foeoe, (that) he were 
(cAe Moi fossima, that) we were 
(cAe) voi foMe, (that) you were 
(cAs) essi fdaaem, (thM) they were 
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Pluperfect. 

{eke) io foeei Mato, -cl, (that) 1 liad been 
tm fo9si Mato. (that) thou bad been 
(cAe) egli frtese Maio. (that) he had been 
(eke) noi fommo MaH. -e. (that) we had been 
\cke) tYH foMe Mali. -e. (that) you had bt^n 
{ehe) essi fdseero Mali, (that) they had bi^n 

Conditional Mood. 

PrtserU. 

io BOrei. I nhould be 
tu earesti. thou would*<t l>e 
egli aardfhe. he would be 
noi saremmo, w'c fthould ho 
voi sareMe. you would he 
esei mrMenf. they w'ould Im 

Perferl. 

fo mrei sUUn. -o, I Hhould have hi*en 
tu «are^i Mato. -a. thou would.st have Iki-h 
egli BOrehhe Mato, he would hove been 
no* saremmo Mali. -e. we should have 
txn sareMe Matt. -e. you would have In'en 
essi sarebhrro Mati. ihvy would have Iwtm 

IxFiNiTivK Mood. 

Present — essere. to 1 k» 

Perfert-- cssere Mato, to ha\ c b*T*n 

Cerund. 

Present — essendo. b<utig 

PerferJ — essendo stato, having lM*<*n 

PARTirUM.K. 

Mate) (mart,), stafa (fern.), Mali (mas. pi.), Mnte 
(fem. pi.) Inym 

ExRR(I8K XI. 

On the Verbs kssert ami Avert {rout in tied). 

1. So k) avertrtl 2. Se n<m avcHsi ? ( ‘ho 

egli nbbia. 4. Che egli Hia. 5, ("he voi niate. 
(». Se noi non fossimo ? 7. Se io non fonni. 
8. Ehsi Rarebboro. 9. Esni avn^blieio avuto. 
10. So avenni a^mto tempo, earei venuto. 11. 
Se foaci . . . avrei ... 12. Egli Hareblio . . . 
so oPfi non foesoro ctati ... 13. Avondo 

tempo . . . eard ... 14. E»si son poveri, 

ma Har^bbwo ricchi se av^!8st»ro avuto . . . 
15. Aver. 10. Di aver. 17. Ahbiato pazienza. 
18. Siato buoni. 

Not?, (i.) The infinitives Issere and atm. 
and their third persons plural sono. erano. 
furono. avemno. etc., are often contracted into 
esser. at'cr. son^ eran. furon. etc. Son Ktands 
also for Aono, first person singular. 

Note, (ii.) Se. if. must never be used with 
the conditional ; say, Se io avessi. and not : 
se io atrei ; se noi fossimo. and not se noi saremmo. 

Obsebv.ations on the Plural of Nouns. 

1. All nouns ending in ca and ya form their 
plural in che and ^e. if feminine, and in ehi and 
ghi if nuisculine — e.g.. la barca {bahreah). the 
boat, h barche; la paga (pahgah). the pay, 
U paifiu ; U monarca {mondhr-cak), the moDarch, 
f monarehi ; il coUega {eoUikgah)^ the colleague, 
t coQeM. 

2. Feminine nouns in no and gia end in the 


plural in ee and ge. if the • is not accenttd — e.g, 
pidggia [jtee-d-dgee-ah). rain, piogge ; Inldncia 
(beeltUn-rkeeab), scales, hilance. But if the 
tonic accent falls on the • of rie and gia. the 
nouns follow the gtmcral rule and cliange the a 
into e in the plural—- biigia (hott-dge^ak) 
lie, hugie ; fnrmaria (fahr’mah-ehre^ah). phar- 
macy, fartnarle. 

Note. Whenevtv the omisRion of the • 
might causes ambiguity the plural of such nouns 
may end in n> and gie — r.g.. ratniria (shirt), 
attadcia (audacity), and similar words, make 
in the plural rawiric. auddrie. in order not to l>o 
confoundtd with cdmice (vestment), attddre. 
audacious (udj.). 

3. Noims in co and go form their plural, some 
in ei and gi. and some in ehi and ghi. 

(a) Nouns of two syllable.^ <'nd in the plural 
in chi and ghi. as; cnoco (ktst-dt'o). eook, eniH'hi ; 
fnoeo {ItHi-oco). lire, ftiochi ; ago (nee<lle), nghi ; 

{lK)rough). /x>rf/A» ; Inogo (pliM*e), Itusfhi. t*lr. 
Except ions : il porro (the pig), i jytrei ; Oreeo 
{(irei'k), (ireri. 

(b) Nouns of mofi* than two syllahlc.** in roend 
in tin? plural in ei, as : amiat. amu'i ; nemiro. 
nemiri medico, medici ; AtiMriacit, A tiMriari. 

Except ions; ant ten (ahiteico), iinei-nl, antirhi; 
tndnicn (mdh-neeco), handle, manichi: tdlico 
(m/i-lrfco), passage, tnlirhi ; rnmmdrico (regn*t) 
ramnutrichi ; cdrico (Imuled), cdrichi ; cadneo (frail, 
failing), caduchi; pudico {jxtodei-co). <h»iste, 
pudichi : opoco (opaque), opachi; vhhriaco 
[(Hdtreedihco), drunkt'n, vhbriachi; dimeniiro 
(forgetful), dimhUichi. .All nouns having a 
consonant b‘foro the syllahle co taul in the 
plural in chi, as : Tedesco ((termaii). Trdeschi; 
Polacco. Pftlacchi. 

(c) Nouns of more than two syllahl 's in go 
end in the plural in ghi. as ; alhergo (inn, hotel), 
nlberghi ; catdlogo (catalogue), catdloghi. Exeeji- 
tions : teologo. tcologi ; geologo, gejtlogi. ami a very 
few more, all of (Jreek origin. 

4. Nouns ending in io simply drop tlio o in 
the plural, if the i is not lu^eented, as : ltdcio 
(Ixlh-chee-o), kiss, Itaci; giudizio {(lgee-oode^ tzee,’0). 
judgment, giudizi. 

But they have two Ta in the plural, when they 
might be confounded with other nouns similarly 
sp:?lt and of different meaning— c.i/., prinelpio 
( preen-chtk- peso), pri neiple, augiirio (ahixjgodreeo). 
good wish, make in the plural princl'j^i. au^rii. 
in order not to b:? eonfound<?<l with prinripi 
(princes), duguri (diviners). But, as we have 
already Ht»en, such nouns are also dirttinguished 
by the grave a<?eent : prinripi. awjiiri. 

If the tonic accent falls on the i of words ending 
in io. they follow the general rule, and cliange 
the o into i in the plural, thuH ending in ii. a» : 
2 fd, sit, addio (good bye), addii. 

Note. The h ins<Tted between the c and g 
and the terminations of the plurals of the nouns 
ending in ca and ga, and some of those ending 
in CO and go. is not an irreplapty. It is simply 
an orthographic sign employed to indicate that 
the iettera c and g preserve the hard stmnd of 
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tbo Hingular, othorwine these letters would be 
pronounced chih^ dgeh^ rhe^t dgee. The i of 
the nouns in cia and gia is also an orthogiaphic 
sign^ used to give the r and g a mft stmnd before a. 
In the plural the i is dropped, because it is no 
longer necessary, the sound of c and g being 
mft before the e. 

Kskhcizio dx Lettuiu 
(Mansoni. / PrnmfSMi Sp(m^ Cop. XI.). 

Una delle piA gran eonsolozioni di quesla 
vita'*''’ d ramicizia*^' ; e una delle consolazioni 
deir amicizia is quell" avert? o confidare'®^ 

un WTgreto. Ora gli amiei non sono due a 
duo*'^', come'’'’ gli sposi ; ngntmo gonwal- 
rnente parUndo"'*' ne ho piu a’uno'”': il che"'^ 
forma uno catena"*’, di cui nessuno potreblx? 
trovar la line"*’. Quondo dunque un amico 
si j>rooura"*’ qiieila ronsobizinne di deporre'*”’ 
un segrtfto nel seno d'un altn>, da a etwiui la 
vt>glia di pnicurarsi la Kit?HHjb consoliuiiione 
anche lui. Ixi pregt^ ^ vero ‘®’, di non dir 
nulla a nessuno'*"'; e una taU*" oondizione, 
chi la prendesHt? nel senso rigoroso delle 
parole'**’, IronchereblM?'*" immiHiiatamtmte il 
corso delle conM»lazi(»rii. {Continued.) 

Notkh. (Kxpresftions have btsm chosen which 
shall coiTt?spond as nearly as |K»HHihle with thti 
exact ffitwuiing of the Itafian words). 1. Of the 
greati^st consolations. 2. Life. 3. Friendship. 
4. 'I\i whom. f). Kntrust. 6. Now. 7. In 
pairs. H. As. 9. Kverytme. 10. OtmorHlly s]w?ak- 
ing. 11. Has inort' than one of thtmi (w). 

12. Which (rcfcrrctl to the pcwtsling wmlenct*). 

13. Chain. 14. Of wliich no one can tint! the 
end. !•'». iVcKUjrt's hitntit^f. Itl. Of deismititig. 
17. Ciivtsi him an inclination t4> pnsnmi hims<4f. 
IH. Him. 19. It is true. 2tt. Not to tell any- 
thing to anyone. 21. Such. 22. Wen? any one 
to take it in the rigorous stmse of the W'onii. 
23. Would cut Hhc»rt. 

( "ovviCRSAZlOTni. 

Htion gionio (good morning), signore ; sicte gii\ 
di ritomo (back) a l.iondra ? 

Si. jK^rt'ht^ mia son^lla ^ stata amnialata (ill) ; 
ina win') a Paragi fra due o tn? giomi. 

Vi Hoiu> molti Ingh^si iicl vostro alliergo t 

No, ma vi sono molti Tt^dwchi. Vi sono 
anche i due mMici italiani e le due signorine 

r olacche, che ahbiamo conosciute a teatro 
invemo scorso (last winter). 

Sono comodt gli alberghi in Francia ? 


Le camere (bed-roonO mmio ordinariamente 
molto larghe e il servizio h eooellente. 

Che cosa (what) aveto oomprato 7 

Ahbiamo comprato due paia di guanti (glovee), 
un oappello e delle camicie. Le nostre amiche 
non hi^no comprato niente (nothing), perchc 
non av^vano danaro. 

(^he cfSia avrr*hbcro comprato se av^sero 
avuto chtnaro 7 

Esim? av^-vano intenzionc di comprare (to buy) 
un anello. 

Se avet4* scfte, li (there is) dell' acqua (water) 
e una lK>ttiglia di vino. 

Or&zic. 

Key to Exercise IX. 

In our garden we have fruit[8] and flowers. 
The boys have gatheri^ some flowers for the 
visit iirs, and they have had [got] some money. 
The dresses of the ladicfs are in tlie wardrobe. 
Your hands are dirty. The w'orkmen will 
have their wagiw (the pay) every week. The 
lamps are on the table. In the schools, in the 
churches, in the theatres, they have collected 
money for those? damaged by the earthquake. 
The inhabitants are without sheltei. The 
soldiers had orders to go to the damaged cities. 
Ther<‘ are many victims. 'Hie pupils will have 
pafx^r, pfmcils, and ptms. The officers have 
given (gav(‘) a dinner in honour of the English 
fliHi ; there have been (wrere) many toastH. 
They have opened a s<?hool for the deaf and 
dumb. Wo have many bottles of wine, but we 
bav«» no corksiTcw, We have not writt4?n th«? 
I«‘ttcrs, liecauw* we have not found the addrpfS(*s. 
When ycui [will] havf> written the answcTs you 
will lie at lilK'rty t4> go. 

Key Exercise X. 

1. The hand has five Angers. 2. Tlie laughter 
of th<? boys. 3. A w^aggon drawn by two pairs 
of oxen. 4. The two right wings of the enemy’s 
array wore of ten thousand men each. fl. We 
shall bf» cold this evening. be4‘aus<? we have no 
An'wo4xI in the house. t». We have Innight some 
eggs and soino bread Wwise we are hungry. 
7. I am very cold ; 1 am chilled to the bone 
(literally, I have chills in my bones). 8. WTiere 
are the wrissort 7 There they are, on the table, 
tfigether with the spectacles. 9. The peasants 
have brought fruit[s] and flowers for the silver 
wedding of their masters. 10. On the death of 
her aunt that girl will have several thousands 
a year. 


Continved 


I french 

IMPERFECT INDICATIVE TENSE 

The endings of the imperfect of the indicative 
are the same in all verlM. They are -os#, 

-ml, -toiM, -let, -aieni. This tense is used to 
express customary or repeated action, and, in 
narratives, to describe aooompaaying oaroom* 
staaoes, stal% or conditaont 
8486 


By Louis A. Barbe, B.A. 


Jidre/ois je le reneemtrais lous lea joura^ 
Formerly I used [to] meet him every day. 

Il oeafail, U plemml, le tempa etait tree rude. 
The wind [was] blowing, it [was] raining, the 
weather was very rough. 

V% hon feu flambaU dana la ckemiu^ A good 
ftre was bUsing in the hearth. 



Imperfect Indicative 
of Avoir: 

1 used to have : 
favais^ none avione 
tu avais vcms aviez 

it avail its avaient 

elk avait elks ataienl 


Imperfect tndii'a*ive 
of i5*r«; 

1 was, used to : 
f etais no%ut Hums 

tu Hais vints Hitz 

it etait Hs Haienl 

elk Hait elks etnient 


Imperfect Indicative of Danner: 

1 U8ed to give, wna giving : 
je donnais il d^nail nous dimnions 

tu donnais elk donnait vous dmntez 

ils donnaient elks donnaient 
In expreftHiona of time il y a is oquivaU^iit to 
the English “ ago.” It always preetnlea the 
words tlmt indicate the length of time : 

II y a dix minutes. Ten minutes ago. 

II y a trois ans. Three years ago. 


ExERCisii: XIX. 
Vocahularu 


aik (f.), wing 
k bee, beak 
k biscuit, biscuit 
le. bomreuU, bulltinch 
k bruit, noise 
la cage, cage 
la ehambrt d coucher, 
lied-rt>om 

k chhievis, hemp-swd 
les cheveux (m.), hair 
k comfiogntm, com- 
panion 

la c^mnnissatue, ac- 
quaintancre 
k Cffu, neck 
la croisee, window 
k danger, danger 
k dejeuner, breakfast 
k d/ts, back 
epauk (f. ), shoulder 
expression (f.), expres- 
sion 

la fin, end 
k fumitr, heap of 
manure 

k gaznuiUement, chirp 
la gorge, throat 
k gout, taste 
aimabk, kind, kindly 
ample, ample 
brun, brcmTi 
content, pleased 
dtmx, sweet, gentle 
dur, hani 

entre-baiUe, slightly 
open 

epa%s, thick 
gai, cheery 
gentil, nice, amiable 

varie 

amuser, to amuse 
apporter, to bring 
(Vaguer, to attack 
attirer, to attract 
hecqueter, to peck 
caresser, to pet, caress 
charmer, to delight 


I a griffe, claw 
Vhisloire, {{.), story 
Vhumeur (f.), teni|H‘r 
intrus (m.), intruder 
la journee, day (day long) 
k kmlemain, next day 
la main, hand 
la mieUe, crumb 
k moineau, sparntw 
le tnois, moiitli 
oiseau (m.), bird 
le jMiin, brcfid 
le j)as, footstep, pace 
le fdutnage, jilumago 
la jioUrine, brea'^t 
la ponk, hen 
la prisrm, prison 
la jjrovision, stock 
le relxjrd, edge, sill 
le nnige-gorge, nibiii 
k seconrs, help 
le sejrmr, stay 
la mnree, evening 
le son, sound, note 
le sucre, sugar 
la tele, head 
la mix, voice 
la vut, sight 

hargneur, snappish, surly 
heureux, happy 
intolerant, intoierunt 
jaunt, yellow 
lustre, glossy 
moeUeux, soft 
notr, black 
rouge, red 
rude, rough 

tacheU, spotted, sp(*ekled 
triste, sad 
, varied 

chasser, to drive off 
demander, to ask for 
demner, to give 
ebouriffer, to rumple, 
disorder 

egayer, to enliven, cheer 
enjamber, to step over 


entourer, to surround 
trriller, to waken 
fdcher, to anger 
filer, to warble, trill 
flandsrr, to blaze 
gratter, tOMTHtch, scra |)0 
housfnllrr, to worry, to 
mob 

inquieter, to trouble 
fXMser, to 8|s»nd, pass 
rentrer, to come in, ret u rn 
end<trmi, askn^p 
entendu, lu^ard 


salurr, to salute 
muter, to jump 
soigner, to tend 
(irrr, to draw away, 
nwcue 

loumer, to turn 
tn*uver, to Hnd 
rnffalumder, to roam 
about 

txUtr, to rty 
ndetvr, to Hut ter 

OH vert, open 
vu, st*en 


fait, imult' 
nutrt, ile:id 


d tracers, through nteme, c»V(‘n 
uMiofir dr, about. around fuitdant gue, whilst 
bien (Ixdore adjtH’tives), prestfue, almost, nearly 
very qurlguefitis, Hi>metiiues 

dehors, <»utside souvent, often 

ne . . . jamais, never trop tnrd, too late 
ft/r, quiekly 


Thanslatk into Fkkn(mi. 

You ask me for the Ht*»rv of mv bulllineh ; 
here it is. A friend of mine has a tiouse in the 
country. I som*‘tinieM sjs'iid the winter at his 
house. / like the eouiitry in winter ; you like 
the t(»wn lK*tl<*r. Ea4-h t)ne {to) his taste. Two 
^Tars ago I (have) madi* a stay of several months 
there, and whilst I was there 1 made the mupiaint- 
anee of a buUiin(‘h. lb* was a little bigger than 
a sparrow ; his Is^ak was thick, biiu*k, and hard ; 
his little eyes had a kindly I'xpressiou. I have 
never st?en any plumage more Isiautiful, more 
glossy than his. ilis head was blat^k and his 
breast almost as r<d us a robin's. Jlis wings 
were HfK>tted with {de) red also. His voice was 
Hw<*et, and 1 liav<* never heard any note's H(»fl4'r 
and more varied than thosi* wliieh be warbled. 
He c)nH^n*d me and d(*)ight4*d me. f tended him. I 
jK'lted him. When my breakbvst wiis brought 
me. I gave him his also. I gave him ail that he 
liked most ; cruml»8 of bread, little pieces of 
biseuit and of sugar. He i^eckf^d them in my 
hand. VVe wenr very go<Kl friemds, he and I. 
The winUT w<ts rough, luit that did not trouble 
UH. A good lin*! blazed in the heartli. We had 
an ample slock, 1, of Ixioks, he, of htunp-seed. 
We were lx>lh happy ; we wen* pleaH(*d with (de) 
ea<*h other. For birds, a cage is often only a 
prison. His was only a iKrdrcKim. The d^air of 
it was always o{>en. Almost all day long he 
roamed alMuit through the room. It did not 
Mong mon? to me than to him. Sometimes he 
fluttered round m** ; he jum)MHl on my Hhouldc*r, 
and even on my hf^od ; he rumpk^l my hair. 
That amuse<l him, and me too. He was a cIumtv 
companion. I have never had any nicer than 
that one. I did not sfiend all my evenings with 
him. Wien I returned 1 us4?€j to find him asloe)». 
He had bis head under his wing. The noise of 
my footsuqis used to wake him. He used to 
salute me with (pjr) a little chirp. Next day I 
was awakened by my little friencL But the end 
of my story is something very sad. One day the 
bullfinch finds the window slightly ofiened. 
Whilst I have my back turned, he passes quiekly 
outside. Twenty paces from the tiouse, then* is 
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aIai«eha*pofiiianiii«, yeiiowaiid Wa^ «. w » /fiw 

half a dozen henatoratoli and peek. ItisnoUi^ 7. Je ne coonaia pmeua iei ^ pfcaonne ne 

fine, but it ia loinething intmetittg for hint me <»nna|t 

Prom the ledge of the window he flies on to the 8. Si voos avez encore de oes pouee^ dcnmez- 
manure heap. But he is an intn^er. TSie h«i8 m’en quelques-imes. 

have an (the) intolerant and surly temper. The 9. Quelqu’on (on) demande a vom parler. 

sight of the bullfinch angers thmn. sur- 10. Nous avons appris quelque dxoee de tr^ 

round him, worry him, attack him. Hie noise int^ressant 

attractsme. I look through the window. Itishe; 11. Jeconnais quelqu’un^ plus puissant ouelui. 

it is my poor bullfinch. I step over the window; 12. Nous n’avons pas fait grand’chose de bon 

Igu to the help of my little companion. I drive the aujourd'hui. 

liens away ; 1 rescue him from their claws. It 13. II n’y a rien de plus agr^able que de 

is too late. My poor little companion is dead. voyager k pied. 

,, „ VTTTTT 14. Y a-t-il rien de plus surprenant que cette 

Kjey to Exercise XVIII. ^ r ^ 

1. Ofi peut-on 6tre mieux qu*au sein de sa 15. Chacun de mes amis a remport6 plusieurs 

famille 7 prix. 

2. On nous a dit do vous donner ceci. 16. Faites k autrui ce que vous voudriez que 

3. On ob<Sit a oe roi parce qu’on le oraint, Ton vous fit. 

mais tiersonne no Taime. 17. J’ai parle k Tun et k I’autre. 

4. On dit qu’il est tr^s richc. 18. Les vrais chretiens ne mMisent pas les 

5. Qiiioonqueafaitcolaestunm^chanthommc. uns dcs autres. 

Continued 

GERMAN ‘‘".r By P. G. Konody and Dr. Osten ^ 

Plurals of Nouna 1. Several other nouns form a double plural 

XXXVII. The Plcral ok Nouns without, and some with, different meaning 

is formed in German as rarely us in English. —e.g. : t>a^ (^aftmal ($.) l)anquet, feast, tie ®aft. 

Proper nouns sliared by several persons, and malt (pi) and bif (VJaftmalcr (pf.) ; SBanb («.) 

those employed in a collectivo sense, nniiain tie, ribbon, bie S^anbf (pf.) [ter 91ahir, bcs 

soiiietiineH unaltered in the plural — fur instance : bfei the ties [of nature, of blood, of Law], 

bif bcibfii Rraiiffurt (p/.), the two towns of Frank- and bic SBanber {pi,) ribbons ; ber Ort (#.) place, 

fort ; oraddan-r, -fii, -n, -r, Vubn?^(#.). Louis; locality, bie Drtc (pi.) places, and bie Orter. 

and bic bcibcii VubUMt^c (pi) X'cii Sraiifrcic^^, the two communities ; batf 2Bcrt (s.) word, tie SllU'rfc (pi) 

Ixiuis of France ; but also tic ^iibwig (pi.) and words, and bit ^terter (pf.) words in the sense of 

bif Vubiidiiii (pf.); bic ficten (ibiiarbc sen tfiudaut, vowibles; ba«« fianb (#.) country, bic Vantc (pi) 

the seven Edwaials of England (also bic (Ibuaro [rlietoricul form] and bie Vanber (pi) countries. 
amUif (ifcuarW) : anatia or Marie ^ Interrogative Pronouns 
fcieMat.cii»«i the Marys of SoolU^^^ XXXIX. The Interkooativb Puo.vou.vs 

etc. Pro|)er nouns of Latin and Greek derivation 
either remain unaltered, or form the plural like 
etlior substantives of foreign origin. 

XXXVIII. The Double Plural. Several 
sulistantives with the eame or double gender, 
and with the same or different moaning, form the 
plural in two different ways : 

Singular Plural Plural 

ber Vlft, document, bic Vlftcii, bic Vlftc, acts 

act of a drama dtumments 

ber IBanb, volume, and bic '15Anbc, bic banter, 
ba# *.8aiib, ribbon volumes ribbons 

bic l^ncli, bif ^Aiifc, bic *.8anfcn, 

tic ?^anf, l^nk Iwnehos lianks 

ber ^I^aitcT. ^teasant, tad tic ^aucni, tic lifiaiicr, 

^Hatter, bihicagi^ peasants birdcages 

tcv'l>unt. union. alliance tu ^lintc, tic *^nnbc 

tad Q^tinb, bunch unions bunches 

tad CMtftc^r, faoe, vision bic O^cflcbtf, bic 9*cn<bfcr, 
visions faces 

ter Vabfii, sliop, tic lidbrn, bic Sabcti, 

shutter sliops shutters 

ber Scbtlb. sliiold, bic €(bitbf, bic Schilbcr, 

bad ^(btib, signboard shields signboards 
bet Strang, bunch of bic Straitfc, bic Ctraufc * Used in proverbs, etc. : ^cd bad volt ifl, 

fiowers, ostrich bunches ^ ostriches fcht bn SRunb ubn. Of what the heart is full, ths 

flowers mouth overflows. 


are : (a) mx ? who ? (6) wad ? what ? (c) wclcbcr (m. ), 
U'cl(fcf (/.), u>cl<bcd {n.)'f which? and (d) iws fur 
fill (m. and w.), cine (/.)V what sort oft Sl'cr 
and wad are use^d substantively ; the former 
applied jau-sons, the latter to objects. The 
declension of (a), (fc), (c) is : 


n 

<a) 

\b) 

(c) 

I Plural 
foraUS 

1 gendm 

fiorw. 

mx 

wad 

r wclcbcr ] 

ircKhc [ 

[ Wfldjfd J 

wclc^c 

gtn. 

ircffcu 

(WCd^) 

wcilcn 

(Wtd) 

f ii'clcbcd(fn) 'I 
- wclibcr 
[ irfl<bed(cn) j 

Wflcbcr 

dat. 

wem 

— 

( n>rld>cm ^ 

A wclcbcr 1 

[ wctcbcm J 

irclc^n 

occ. 

wen 

lead 

1 ( ircldKn 'I i 

4 wcld?c 

1 WCl(^ J 

wclc^c 


2488 



&ample»; (•) ttti lllglf is askiiigt 
(h) WM fog# tsf Wbii do foa tiy I 

h wdd^, mnUM shvmjs either 

dlieoil j eonneeted er i»ed with fderenoe 

to, s sabstantiTe ; it hM the ehsimcter of an 
atlai l^thre adjective and is deeiiirad like one 
[see XXVl.] When used as an ezdamation, it 
takes the shortened and indedinahle form 
w f f ^ , similar to the demcmstratiTe pronoun 
fcUhrr, fd(h, and siamher (many a), mond) fin. In 
this case it is either followed by the substantive 
with or without an adjectiTe, or by the indeh- 
nite artiole—for instance : irelcb f<brttfr what 
fa] beautiful day ; iDcl(b f4^nc 8anbf<baft, what [a] 
D^utiful landscape ; or, with inserted indehnite 
article: vMdf fin f^cnfr Zti%, finf fcbcnf 

2. The indefinite article can setw precede the 
interrogatire pronoun )prl(fifr, whilst it may 
precede the demonstrative fcldjft ; fin feldifrXa^ ! 
such a day, but n?ftd|’ cin Xag ! what a day, mid 
never „ctn teener 

3. fill? What sort of ? which ? cannot bo 

declined, and is used in direct connection with 
sulwtantives denoting materials and abstract ideas 
— for instance : fikr ^Bcin f What Boi*t of wine i 

noft fur ®laubf ? which creed ? In all other cases 
Uie indefinite article is iuserted : nsxift fur fin ^iit 
ifl ^6 ? w hat sort of hat is that ? The indefinite 
article is of course declinable. Without sub- 
stantive fur fin ? bikes the lengthened form 
rrai5futfinfr(fn.) ? tratf fur finf (/.)V furfutw<n.)/ 
and is used substantively, (lin having no {dural, 
the plural of fur fin is exfiresstHl by fur 
irflchf? 

4. If the interrogative pronoun V (what 7) 

is used with the prepositions an, aiif, ubfr, nad\ 
{U, etc. [see XX V.], it is replaced hy tlic adverb 
tut, contracted with the prepositions (n>evan ^ 
loerauff tooruberT krrnad)? toejuV etc.), the latu^’ 
being placed at the end. For the cuike of 
euphony an r is inserted between two vowels. 
It IS not usual to say : t^n ivad Ifnffii €if What 
are you thinking id ? but : thl c r a n tfnffn €^if ? 
nor 1 3» iraa tifiu tiffed Oiab? What pui'iK>foe 
does this wheel serve 7 but: tinu Hcfff> 

tHab? 

Prepositions 


XLm The following is a complete list of the 
Grennan prefiositions arranged according to the 
cases ruled by them : 

Prepositions Govermno the Genitive : 


sa^t' (or fiott), 
instead of 

ou'ffthalb, outside of, 
(without) 

Itr^'fth#, this sidit of 
^Ibcr (or Iwlbfn •), 
on behalf of 
jfm'fcitft, that side of 
in'ncibACb, within 
fiaft, by power of 
wong 

(oitt, according to 


utn . . . iiniifn, for the 
sake of 

un'bff^abft, without 
prejudice to 
un'^ca6tet, despite, 
although 

un'rrrM^* beneatli, 
below 

uiripf it (or unff m t)t 
not t&r from 
Sfrmc'gf, in virtue of, 
by means of 


* Is aiwaye preceded by the substantive : bci 
Men SrifbfRS l^bor, for the sake of [dear] peace, 
t Also used with the dative. 


(or wMUk 

byssesnsof lst|Ma on soeouib el 

above lemgf t« aooording tO| 

in i^te of in consequence of 

Prsposztioks Governiko thi Dativs: 


aus, out of, from 
au|fr, except 
bfi, near, about, with 
btnnen, within 
ent^e^ftt, against 
gfgcuu'bft, opposite 
j^fma^\ accormng to 
mit, with 
nad), after 


(juna<(>(l"), 

nqxt to 

nfbft, with, togetlior with 
eb §• on account of 
fammt, together, witli 
feit, since 

veil, from, of, Viy * 
to 

juu'i'bfr, iHuitnu'y to 


PRRPOSinOHB GkA'ERNINii THE ACCUSATIVE : 


bti9, till 

bu^, tlirough 
ctiilan({^, along 
fur. for 

against, towards 


rlj'iif. without 
um, for, alKHit, around, 
on account of 
iptbrr, against, 
contrary to 


For the prejawitions governing altoruntoly the 
dative and the accusative, and for t he contrartions 
of prejmsiliuns with the definite article, see XXV. 


Classification of Verba 

XLI. The clusKific^ition of vt^rbs is most 
iiiif>ortant, as it is the basis for the rules con- 
cerning the em{)h)yment <d the auxiliary verlm 
ffitt and baben. 

Ah regards their de|)endenco and influence on 
other nounK, the vorla; can he classified as follows : 
(a) introfMitive, {b) transitive, (r) reflcrtiie and 
reriffrttral (see 5], and (d) impermnuil verbs 
[see 6j. 

(а) IntranHitive veibs want no eom{detioti b> 
convey th«;ir full meaning— f<»r inslanec : bif 
Senne ftbfUit, the sun shines ; Drr 'hdiit blaft, (he 
wind blows, etc. 

(б) Tmnsitivr verba resjuire tlji; aid of objeefs 
in tile accusative to niuki^ their meaning full}’ 
obvious — for instance ; bae .Hint liebt icnic (liliriii, 
the child loves its fnirents, etc. Transitive verbs 
can always be brought into the {Missive form if 
the otfject (nccusativi?) is made the eubjtfi (iiomi 
native)— for instance : tie (Slicui ivcrbcu viii ilgein 
JtinOf ftflirbt, the {Mirentsarc loved by their cliild. 

1. There are se>ine verbs which retpuro com 
ph^tion hy a noun in the genitive or dative — t.y, : 
bftur'fm, to rwjuire, want ; laten, to mlvise, etc, ; 
id} bebarf tciuei, 1 want [ofj thee ; and rate mii. 
advise me. These are not eounteil aiiifmg the 

• Can be alternately preceded or followwl by 
the substantive : 'iitqrn bft5 licbfii ilvirtfn?, or 
bea lifben ^licctna for the sake of [dear] 

peace. 

t Also used witli the ilativtj, if jjrereded hy the 
substantive— for insfance : (^lUfUi 
fdftt (dot.), according to a repoil ; but: 3ufi'l^f 
ciiue S8eTid}tc0 (g€».). 

i Also used with the dative. 

S In {Kietic s{)eech also with the g<;nitive ; 
Cb biefrr Mvmttigen.) Itamr tinfle im Vanb, 

On account of this news mourning reigned 
throughout the land. 

^ Sometimes used with the dative, and very 
jarely with the genitive. 
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trannitive verba, ike ciiaracteriatic of which is 
the |K>wer to govern a noun in the accusative, 
but among the intranHitivo verba. 

2. Other verbs are used with prepositions and 
are thus connected with coinplementaiy nouuH 
in the c/ises required by the prefiositions-— e i/. .* 
irir laditen ubrr it^n {arc.,), we laugh«^ at him ; 
ft ftrfbtf na(^ (Hrid^tum {dat.), he strove for wwilth, 
etc. Bear in mind the esMential difference 
between the prepifsilrmal-arcuarUive of the 
intiaiisitive and tlie fdfjeri-acrusative of the 
UmiHitive verbs. 

3. 'i"he Millie ditforeiiee occurs in the ease of 

the lUK^usative determining the measure and 
answ'ering to tlie questions: how much ^ how 
far? how Jong? etc., whieh always d<‘termine the 
irUransUire character of the verb — for instance : 
t>fx .ttauf maint \vi\\ tni 3 udrr. (he merchiiiit 
(grocer) weighed the sugar (transitive); but : 
brr 3 ndrr the sugai' w'eighod ten 

|H)Unds (intransitive with accusative of measure). 

4 . Intransitive verbs can also Imj brought into 

tlio juissive form by the intriHiuctioii of the 
imfiersunal ctf, it: tie v^oniir (d^riiit, the sun is 
aliining ; and : irirb ven tri eeitne ^rf(htcitm, 

which, though e<>iTcct, is a clumsy form and 
should not' be used. 

f). Some verbs are only uschI in connection 
with certain [HU’Houal pronouns, in the seuso 
tlmt the action is reflated U{M)n the acting 
poiwon. The complement (ohjuet) is hero 
identical with the subject— for iiistanoo : 

lit i d) nad> 1 long fi»r s<imethiiig ; 

cr fdsiint fids he is ashamed, eic. These are 
called refle 'live verbs. If the acting |Hu*sons arc 
in the plural, a reciprocity of reliectiou may take 
place, in whicli case the verbs are called 
re'iffTitcal : fie cuiaiirfr, they annoyed 

one another (each other). 

0 . Impers mnl verbs ilenoto either natural 
phenomena ascribed to im{H*rsoiial agency, and 
aru tlierofore used witli the im|»orsoiial ce*. it; 
(examples : rfjVKi, it is raining ; tcniim, 

it is thuiuleriiig, etc.) ; or tlie initMiwonal mdioii 
of certain feelings or sensations on {K^rsons : 
H tnicb, 1 am hungry [it hungers me], etc. 

Verbs an^ als<i ustnl im|>orsonally to demdo 
oocurreiices due to s<^uuo iui|>ersonal motive 
jiower ; u ^ticbf fin Wif'tcvffljcn, in the sense of 
IhoiT is the possibility of seeing cacli other again. 

7. Many vorlw belong alternaUdy tx> both 
grtnqis — the transitive and the intrausitive — 
accorfling to their relation to the objix't of the 
sentence. 

KX AMI NATION PAPER XI, 

1 . Which are the plural inflections of proper 
nouns ? 

2 . What rule determines the use of the 
interrogative prommiis Xctil and ira^T 

3 . are the ivhdivo {lositioiiH of tha 
iudehnite article and the shortened form 
of iwld^tr IuKld>'] f 

4 . Hy which couijHiiifuls is the interrogativa 
pronoun irac replnceil if it is used with 
Uie }>iv|sisitii>ns .uif, iibft, nac^ and what 
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lias to be kept in mind with regard to 
euphony I 

5. Which preposition governs different cases 
according to its position before or after the 
substantive ? 

6 * What is the cliief giude in determining 
whether a verb is transitive or intranmtive ? 

7. To w'hich class belong those verbs that 
re<iuire, for the completion of their meaning, 
a noun in the genitive or dative ? 

H. What is the cliaracteristic case of the sub- 
stantive governed by a transitive verb ? 

1^. Wliat is the difference between the accu- 
sativo of measure and the object-accusative 
w ith rc^rd to the verb ? 

10. How can simtences wjth intransitive verbs 
be clmngcd into the passive form i 

11. Have the iiiiriersonal verbs a larger scope 
in German than in English ; and to wduit 
feelings, sensations, or ideas is the supt>oscd 
impeitional action extended ? 

ExKKrisfi 1 [see last lesson]. Change tlie 
present tense in the following sentences into the 
im|H»rfect and plujierfect. (Mind the arrange- 
ment of the sentence w'ith regard to tiie 
]Mirticiple and finite verb.) 

iifbme fcaeOJflt; btr Jtnabf ftie^lt eineii Vlpfcl; 
1 bike the money ; the boy steals an apple ; 
teae ftffrf;icl)t ( id) Uft eiu ; i^r fc^t 

what hup|iens ? 1 am reading a book ; you see 
flfbcu ^it itidjh’*^* bu wbir^ft 
nothing ; do you give nothing 7 thou hidest 
ftiraii ; irit ircifcn bfu ; bit JTame 
something ; we throw the liall ; the lady s^xjuks 
ni^tifd) ; iih rfff (Src''bemn ; 

English; 1 oat strawberries; 
tr wr^ipr 

ho forgets everything. 

Exercisc 2. Insert the correct plural termi- 
natioiiK of the following words with double 
plural form : 

l)at »icr Vlft . . . ; in fdiicii Xr^uinen 
The comedy has four acts ; in his dreams 
ham tr fdrfame Wcficht . . . : bir tHirrcr rrhetfn 
he Imd queer visions ; the knights raised their 
6 chiUf . . . ; bfi fliichrcr bradjte bit Sift . . .. t?lUt 
shields; the judge brought the documents ; all 
haftcii blfid)c Qlcncht • • • ; Sthtlo . . . ubtr btn Ifabeiti 
had pale faces ; the sign-boards above the shop- 

lurcii n?awn QcinaU ; mt ridt h^btn Sit? 

doors were jiainled; how* many volumes have you? 

JDit be? »^>mte jinb rot : bit ... . btr 'Si^tl 

The ribbons of the Imt are red ; the birdcages 

iiurtii aiio (Mrlb; bit fttintn bas Sitftrtr. 

wrero of gold ; the peasants know the weather. 

Exercise 3. Insert in the blank spaces the 
missing interrogative pronouns : 

..... ijl bitftt ^trr ? , . . mtinm Sit? 

Who is tliis gentleman ? What do you mean ? 

^ ut ill ba< ? dthort bitftt 5^u(h ? 

Whose hat is this f To whom belongs this book ? 

Sit gtfltrii ? SRaniit 

Whom did you see yesterday ? To which man 

^ Be careful about the arrangement of the 
VQida. 





0 ltifCTi M Scot? ITamc fcnum €uf 

Mongs the boHt ? Which lady do you know ? 

.... .itinbfT fcHctt cinij^abett tstttn 7 ^dtt;tnt>«r 

Which childrenare to be invited? What [ajbriUiaiit 

<t ift\ fd^cnc itinb fallal <eu? 

player he is ! Which beautiful child did you see / 

f6cne^ .Hint ! Veutf 

What [a] beautiful child ! What sort of |)eoplo 

iinb n<? Q^ettdnfe b«fleUtfu 8u ? 

arc they 7 What drinks did you order 7 

Jftau trar t4 7 

W’hat sort of woniau w as it 7 

Exercise 4. Insert the missing woi’ds and 
terminations in the oases required by the 
prefKMsitions : 


T'iwffitij . . . aHaurr (/.),inmrhalb . . . ©aitftt. .(m,). 
On this side of the wall« within the garden* 
fianb fin SHann tnmitten .... Sifff (/.). 
stood a man in the midst of the meadow. 
BuMge fin . . ^i(^t . . (m.) tsar ber ^rtnb grflchm* 
and : ((in. . ^eritht. . |ufolge tsar bn 3«inb ^pchrn. 
According to a report, the enemy had tied. 


iitrin . . tSlamung. . (/.) fprad} er mit i^nt; 
In spite of my ■ warnings, he spoke with him ; 
urn ... . .(m. ) n^iflfn ! 97fin . . A>auf . . (t^rnubrt 

for heaven’s sake ! Opfiosite to my house 
tro^nt fin ®<hnribfr feit cin . . 3a(^r . . (m.) ; ich ^fte 


Uvea a tailor since a year ; 
(m tailor ha» tioen liring for a ynsr) 


I oj>entHi 


mittflfi .... . . (m.) bu Xhre. Sfit 

the door with (by means of) a key. Since 


3f)r . . Slbreife (/.) fa^ ifin nl<ht indir; 

your departure I did not see him any more ; 


isir ftMpertrn burt^ . . . (^arttn (m. ) ^<i}cn . . . !ll(atb (m. ) ; 
we walked through the garden towards the forest ; 


ft tat fe wibft mfin . . ®if(fn (ta.). 
he did it against mj wilL 


Keys to Exercises in Kwmination 
Papku X. 

Exercise 1. Imperffci: Nmb finfit .ttvant : 

bft fan^ ; ba« Oteb U'wn^ unb iranf ; bat' ^ytvf 
^flan^ ; wir tranfen 3ltfin ; ba^ 'lihiiffv* ranu ith< Ib^xl ; 
fr fchnsimm autf^^fiebnet : icb ta$ im CMartrn : bavt 
^(^iff fanf ; btf ($(le(ff flan^ laiit; bn avmc SUatm 
bat. etc. ; id) ^fUMiin bait ^rif I ; ft bf fa^ fin ^aiut. 

Perfect: babf rinni .itian^ kicbnnbfii ; bn 'ih\tfl 

bat ^ffitn^fit ; baff iKfb ill ^ffrrnn,rfn nnb bat ^cmnifni ; 
bat? Sfif ill (tfiitn^fn: iriv babni 'liinu (jcirmifm ; 
ba^ 'liiaflfv ijl ins ‘Xal ^mMiiifii ; fi iil aui‘{iftnd)«ft 
^ffdm^otnntfn ; id) bin im t'tavtfii tvifllfii ; bao ^d'iff 
111 (tffitnffn; bif (Mlodf b>^t lant ^ffliin^fn; bfv aniK 
SKann urn einf Untfrftu^un^ iicbtirn ; i(h ()abf ba<i 
€rifl ^twentitn; tx fin bffffffu. 

Exercise 2. (Jin fotdjn ^vniiib i|l fritfii ; fcldi 
fin Srfiinb ifl ffitfn ; fr i|l bfr 6ol?n bifffi< l^launri^ 
nnb inift ?^vau ; mtv ibratbfii wit bifffni Jtnabni nnb 
mit jfnm SJiannnn ; fif |>va(^ vifl vmt ibrer Xwbifv 
nnb ven bfrnt (IrfabiTtti^ni ; bft •^imnift ift inint 
^ndbi^. bif ihu ativuffit ; brt 3d^fr mavftbifrtf bititrr 
^infm .^rm unb truft bfffm CMfiuftji ; ich bfvttaiir 
bfmlmt^m. iPfltbn mir Dmraiit : i|l bird Sbre ij^raii V 
Wfin, bifffd ill nifiitf C^i'iiniif ; bird liiib il^vf ©tbuvflfvii 
nnb berm (Sattni ; fir annrcrtrrr, ftc iriirbf brninitiun 
SHann (letratni, brr ibr am brtlrtt {|fftr!r. 

Exercise 3. (a) (^d ill rinr Jlrfiibf, flnm fcld'fii 
€rbn gu habm. (tin folthrd tlndtfid ! ((itifd jfolthfii 
Wanntd (Bobu fcHir ben aiibfrn iirt ffiu. 9iMf feuntni 
®ie finer fctdirn itraii flue fold|f Unbr|iid?ffit fa^cii 7 
((in fclth^r Xag iff ftbretfUtb- ((inem folt^en J7u nil In- 
ning man einen fclien i>rrtnm miifibfu. CSimm 
foldbrn SMaiine, tiiur folc^fn Rran, tiiirm fslt^nt .(tinbe 
bin id) noth iiitmatd rerber bft^fftuft. 

(6) ©dd) fin Sfanbai lufoifM fcltb finer dWfiniidfitl 
©cid) fined SWaniud ^(f!id)t ill (Siri'^mut ; fcltb f i«fm 
Umdnd i^nubet ill bet SDtenfd) uxbrlcd; folcft einm 
9ait b^i^f iit Sdttulif no(^ nlt^t rrlrbt ! 


CmUinued 
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FEEDING & MOVEMENT OF BIRDS 'ffig? 

CaimoroD* and Vegetarian Birds. Hoppers, Walkers, Runners, 17 

and Clinibers. Organs of Fli|^ Swimming and Diving Birds 

eumtUittml fmiii 

By Profctior J. R. AINSWORTH DAVIS 
FOOD OF BIRDS 


Birds of Prey. Ea^leci, falcons, hawks, 
harrieni, buuards [285], and the like are adapted 
for the pursuit of prev not only by posHcssion 
of strong hooked beaks, powerful talons, and 
keen powers of vision, but also by the swiftness 
of their flight. Many of them — for example, 
falcons— are able to poise themselves, appar* 
ently motionless, in the air till some such prey as 
a young rabbit or small bird is discovered, 
and then swoop down upon the victim with 
almost inorediblo rapidity. 

Carrion Eaters. The carrion feeding 
vultures are able to detect dead animals from 
very considerable distances by means of their 
keen sight, and are extremely gluttonous. The 
little Egyptian vulture {Neophron percnopUrusY 
of North Africa, India, and ^rt of Europe, is said 
to devote its attention to the bones of carcases 
which have been picked clean by other carrion 
eaters. In Spain 
it is knowm as 
the “ quebranla- 
huesos *’ (bone 
smasher), becausO 
it breaks bones by 
carrying them to a 
height in the air 
and letting them 
fail on rocks. 

A similar habit 
is attributed to 
the l>oard<'d vulture, 
or I a m m c r g e i c r 
{Opfxiettis harbatv/i), 
and possibly tor- 
toises may be 
cracked in the 
same rough-and- 
ready manner. 

Pliny asserts that 
t he Greek poet 
dEschylus was acci- 
dentally killed by 
some such bird, 
which mistook his 
bald head for a 
convenient boulder 
on which to drop 
its prey. 

The SnaKe*e Fm. The curious African 
secretary bird {Serpeniarius $ecretarius) is a long- 
legged form which pursues all sorts of small 
animals on the ground, and is particularly 
partial to snakes. The reptile is assailed with 
limultaDeous blows from legs and wings, the 
latter also serving as a shield. In South Africa 
the bird is often tamed, rendering valuable ser- 
▼aoe by the war it wages upon poisonous serpents. 


Owls [280] avoid comiietition with the ordin- 
ary birds of pity by feeding at. dusk and dark, 
such small creatures as rate and mice bulking 
lately in their diet. 

inaectaenters. The trilw of insects supplies 
many birds with food. Swifts, swallows and 
martins [287] hawk for them on the wing during 
the day, and the night jars in t ho gloaming. Tits, 
creepers, nut-hatches [286], and the like pursue 
them on trees, whore also they are oxposiMi to 
attacks from the powerful tn^aks of wooape<*kors. 
Caterpillars are eagerly sought out by many 
small birds, and thoso which am too well pr<>* 
tected by bristles to suit, ordinary digiwtions 
are occeptablo to the ouck(K>. The grubs and 
pupie ot insocts which livt^ in the soil an^ 
probtMi for by many strong- billiMl birds, and 
insects in all stages inhabiting frosti water are 
by no moans free ifrom tho ravagtm of wagtails 
and many other feathered cneinieH, 

Fiah Foedera. 
FishoH, again, are 
a very favourite* 
kiml of fooil with 
nuriioroiis birds. 
Sea - eagles and 
osprt'ys live rno^^ ly 
upon them, and 
the saino is true 
of largo numlMirs 
(d aquatic forniH, 
111 average cast is 
the IsNik of a fish- 
eater is elongated 
and ta(>ering, often 
with a Ix^nl or 
liooktHl tip, as f4ccn 
in tho hhuk cor- 
inonuit [288 ), which 
fishes along th<^ 
const. (julls and 
their allies go fur 
thor from the land, 
and tho alhatross 
afT(*«dM the o(Nm 
fK'ean. Nor nro 
frt^li • w'at€?r fishes 
fn^* from fo<*«. 
L o n g - 1 o g g e d 
wachtrs, such as 
herons, angle for them in the shallow's, and 
kingfishers pounce down u|>on .tkem from 
branches overhanging streams. 

Some birds— -for example, the divers— are 
able to pursue their finny prey a greater or 
less distance under w'at4)r, and this habit it 
carried to an extreme in the penguins, tho 
wings of whk'h have been converted info 
efficient paddles [281}. 



287. MABTtKS chasino insects 


2492 





NATUfUL NMTOmr 

Worm«0at0r»« Wornm of all ftorU figuro 
in the dietary of a host of bird«, «ome of 
which po.Hftaim long bealcH adapted to probe 
for them in the earth, aa well seen in the wood- 
cock, The Hame w true of the kiwi of New 
Zealand, and here the nofitriia are at the end of 
the long beak, iuntead of at itH baao, thin being 
apparently an arrangement for amelling out the 
wrij^ling pit^y [277. page 2213], 

Hhell-fiaij of varioun kinda are alno used aa food 
by a number of birdn. GuIIm ravf^ cockle’b(*<|if, 
and the oyater-catoher, or nea-pM? {[{(ematoptiM 
oMmlegun), himta for mollutK^ (and cruataeeanH) 
on the Hhore. The anailH and nlugn of the land 
and the HuaiU of frenh water receive many atten- 
tiouH at the IkmiIch of their enemicM, and the 

thruMh huH learnt the 

art of erac'king the 
hard HhellM of nnuilH on 
Ntiim* Kuitable Mtone. to 
which it returns again 
and again with fii'nb 
victimK. 

The broad billn of 
diickn and Hwann, 
wliieh are Hda})t<»d for 
fcH'ding upon Hinal! 
worniH, HtiailH, etc., 

( ont ained in mud. have 
ext namely h e n h i t i v e 
edgi^M, and alno a 
numiKT of tmiiHverHO 
ridgcH that Htuve as a 
Hort of Ktraincr. In 
giM'Ht? tlu*Me ridgew are 
of UHc for cutting 
through herbagiN wliile 
the merganMcrH find 
t h V m h e 1 (} f u I i n 
hccuring fiwh. 

In biidn which affiM't* 
a mixed diet, or feed 
on Hoft vegetable ftiod. 
tile In^ak ia commonly 
a moilerately long 
c«me. .Seed eating 
birda, aueh an tinchea, 
poHM'KM abort at rung 
conical iH^aka. 

Vegt^arian for in a 
with lH>aka of peculiar 
Khapes or charai'ter, 
such M rroasbillH, 
parrot 8, and tuucana have been npoken of 
elHcwhere. 

Digentive Organn. A« an example of 
the internal digt^tive arrangemonta in hirda 
which BW'allow a good deal of hard food, we may 
conveniently take the domestic pigeon [284]. 
Here the gulkd ih swollen into a larm crop, the 
inflation of which gives such a peculiar appear- 
ance to a pouter. It is used for tem^rary 
storage and passes into a somewhat ovalchemicM 
stomach, from the lining of which the gastric, 
juice is poured out. Then follows a rounded 
gisaard or mechanical stomach, with extremely 
thick muscular walls and a tough lining. This 
organ makes up for the absence of teet^ ftN* H 
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rhythmically contracts and dilates, thus bringing 
pressure to boar upon the food oontaiaed within 
it. Hmall stones and other hard objects are 
constantly being swallowed, which pass into 
the ghoa^ there to play the part of in^tones. 

MOVEMENT OF BIRDS 

Hopping, WnliUng, nnd Running 

Birds. Adaptation to flight has profoundly 
affected the structure of bii^ in a large number 
of w ays, some of which may lie gathered from the 
appended illustrations of the skeleton of a fowl 
[288] and of an osprey {290], the latter dis- 
articulat<Kl and displayed. Of course, most of 
tlu^se p Tuliarities are still possessed by birds, 
such as ostriches, which have lost the power of 
flight. The somewhat 
boatsbaped liody is 
supported by a strong, 
bony framework, which 
allow^s of but little 
movement from side 
to side, largely bec'ause 
the joints of the back- 
bone are here, for the 
most part, closely fused 
together. The incon- 
venient^e of this ar- 
rangement is com- 
pemsatod for by the 
fai't that the neck is 
long and very flexible, 
as must have been 
ol)ser\'ed by anyone 
W’bo has taken the 
trouble to watch a 
living bird. Some of 
the joints of the short 
(ail are Inn*, but those 
at the end have fu.sod 
into a ploughshare 
bone for the support 
of the quill feathers of 
that region. 

The Limbs. Tlie 
breast lione (sternum) 
possesses a large pro- 
jecting keel to which 
the muscles of fl^bt 
are attached. The 
shoulder - girdle, to 
which the wing is 
jointed on, consists 
of three bones, one of which is the collar-bone 
(clavicle), united with its fellow to make up 
the familiar merrythought, w'hich servos as a 
spring to keep the wings well apart. In the 
w'ing itself there are but three digits, the fourth 
and fifth fingers haying disappeared. 

Ow'ing to the converston of the fore-limbs 
into w'ings, the hind-limbs are set on far forward, 
so that the body may balance properly upon 
them. And, for their support, there are very 
long hipbones united to a region of the back- 
bone (sacrum) composed of a number of its 
joints fused together. In order to further n^pid 
progreesion when on the ground, the logB ars 
fairly long, and this has been bron^t about mueh 
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in the same way as in ruminant mammals. 
Beginning at the upper end, there is a rather 
short thighbone (humerus), followed by a long 
shinbone, an elongated 
shankbone — compar- [ 
able to the cannon-bone 
of a ruminant — and four 
toes. The little toe has 
been lost. It will b«* 
seen that the bird walks 
on its toes — i.e., is digi- 
tigrade^ just like a hoofi^ 
animal. 

The ankle is therefore raised off the ground, 
and corresponds in position to the junction 
between shinlmne and shankbone. little 

irregular ankle- 

bom*s are to be [ 
seen here, how- i 
ever, for in the | 
interest of firm- 
ness half of them 
have united with 
the lower end of 
tht‘ shinbone, and 
lialf w ith the upper 
end of the shank - 
lK)ne. The instep- 
hones of t h t* 

He<*ond, third, and 
fourth tocis are- 
fused to make up 
most of the latter. 

Methods of 
Progression. 

Most small birds 
hop, some — f.g., 
jackdaw — both 
hop and walk, 
while others, such 
as game birclH, 
w wiers, and rooks, walk. In the flightless run- 
ning birds, some of which vie with the fleetest 
mammals in spirod, not only arc* the k'gs of 
great length, but wc 


NATUMk NISTOnV 

Tits and nut -hatches |886] run up and down 
the trunks and branches c»f tmne with equal 
facility. The writer has senm a nuUhatch alight 
on the surface of a 
plastered wall. Iiolding 
on tc» tJie slightest 
irregularities, and 
maintaining itself in 
the same position — 
head downwards — for 
some Ume, without any 
ap{>anmt effort. Some 
of the R}>arrow'H, which 
the NMuc' window as 
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find instances of re- 
duction in the numbiM- 
of toes alrc>.ady re- 
marked among such 
forms as ruminants. 
The American ostrich 
has only thre^ toes, 
and the African ostrich 
hut two [292], of which 
the inner one (third) 
is much larger fhayt 
the other (fourth). 
Note also the absence 
of a keel to the breast- 
bone. 

Climbing Birds. 

In many cases the 
foot of a perching 
bird is a grasping organ 


r" 
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regularly came to 

this particular bird and his mate' to recc'iv 
hospitality, had lenrnc‘d the same trick. When 
t*limhing upwjmls. 
the sliorl strcuig 
tail of the nut- 
hatch can Ih» nscul 
as a prop, and the 
same is true in a 
greatc^r dogrc*<' of 
thc^ tree' - cTtH»|K*r 
( Certhin jaw i liartM ) . 
which , w h c‘ n 
searc’hing for focnl, 
regularly ls‘gin« al 
the Indtofu of a 
wall or trc*e and 
griulually works its 
way \jp. 

In wood|H‘c*kerK 
and parrots |282] 
th«‘ fourth as well 
as thc‘ first ten* is 
t urned bac k wards, 
thus c'onsti luting 
a sjiecialisc^ climb- 
ing foot. Some* of 
the WCKKijH^rkcM'M 
have gone* furtht*r, and have iHicome lhri»e-tO(^d 
by loss of thc^ first digit, while the fourtli has 
become c orrc^spondingly c-flicient. The* liookc^l 
Is^ak of a parrot is as 
ijsc’ful in c'lirnhing as in 
[(Hiding. 

Flight of Birds. 

Soroo of Iht^ s{K>cial 
points in tlm stnicture 
of birds having relation 
to flight have* alrttody 
been montionc'd, hut 
there an* still oth<;rH 
whic'h clf'iiiand eon- 
siderration. The s|»cwifie 
gravity of the* hexly is 
IctsH than in mammals, 
partly owing to the 
I light and spe^ngy nature 
j of the hones, many of 
J which eontam air -spac-es. 
There are also a number 
of membranous air-sacs 



^ ^ WING OF BIRD 

•* ^ ifl“» a Harocnis 4. BmUtU wlnsr «. Primary J” with the 

sttf^nt power to quin, /. secondary quliu I, IL Thumb and flrrt ftager connection Wlin ifWJ 
be used in climbing ^ ^ ^ lungs, by which the 

without any atni c to ral modification. The sharp same end is furthered. But, in spite of all 

claws niUnrally play an important part here. this, fl3ring involves the expenditure of a vast 
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EARLY FORMS OF BRIDGES 

Nttteral BiidlfM. TtwtmA Bridfok Bri^ and Stana 

jiiCBieii imaKVmi sNi^aiiiion nna||cs» inia vnraw cnriQipMi 
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By Pfofmor HENRY ADAMS 


Natunil Bridles* The eM-liest bridge 
was, without doubt, formed by the aooidenM 
fall^ of a tree aoroee a stream, probably 
by the soour carrying away the earth and under- 
mining the roots, so that the tree overbalanced 
and fell on that side. Following the example 
set by Nature, it is an easy step to form a gc^ 
bridge for a i^ort span by placing two or more 
tree trunks side by side across a stream, and 
we may readily suppose that the branches were 
lopped o£F and used in short lengths laid across 
the trunks to form a very passable footway. 
A rustic bridge not far removed in principle 
from that described is shoDVTi in 1. VW may 
grant this much as due to instinct or imitation ; 
it was not engineering. W^hen, however, a 
wider span had to l>e crossed, so that some 
form of trussing was required, the necessity 
for invention arose, and with it the first bridge 
engineer. 

Trussed Bridges. Tlie siinph^t kind of 
trussing, and probably the earliest, would iie 
what vre now* call in its developed form a king 
post truss ; but for stiffening the bridge no struts 
w’cre w*anted, so that with the addition of a 
handrail it would appejir in the form shown in 2. 
A greater interval as regards intelligence seems 
to exist between this form and the inverteni 
truss fS], but we may account for its first origin 
by the overturning of one of the other trusses, 
and then the happy thought that instead of one 
of these on each side of the bridge, a 8<‘ries 
might l>e laid side by side to form a wider bridge, 
and so enable heavier traffic to pass from one 
side to the otlier. From thc^se tw’o forms 
it is a short transition to the more complex 
forms of the queen post truss [ 4 ] and the cor- 
responding inverted truss [5] ; and the observed 
effect of a travelling road in depressing one 
strut and raising the other would lead to the 
cross- bracing in the central bay [7]. An 


early t 3 rpe of timber bridge was one built In 
Glasgow, in 1822, in 34 ft, spans, as shown in 
7. It is very simple in construction, and upon 
the same principle as the ordinary stone-yurd 
gantry. Many timber bridges of this character 
exist across canals in various isuts of the 
country, and there are also some across the 
upper reaches of the Thames. We need not 
trace the gradual improvements that were made 
even if it were possible ; it wdll suffice to notice 
the modem form of timbcT bridges for large 
spans, used principally for pion<H*r w^ork in 
America, and shown in 8 and 9. In some of 
the larger spans w'rought iron or long liolts 
an' usc^ for the tension mcmU'rs ; they over- 
come in a very simple manner the difficulty of 
framing timlier to withstand tensile stri'SM. 
Some of these bridges an* <'overt*d hy wooden 
roofs. 

BricK and Stone Arched Bridgoo. 

To avoid the frequent rt'nt'W'al of bridges owing 
to the dc*cay of the timlM'r, or the fu'cidrmtiu 
destruction by tire, brick and stone artrhed bridges 
have been in use from very early limw, and some 
l)eautiful structun*s liave lieifli erect<xi. In 
Ixmdon w'c have Waterlcs) Bridge, of graniU\ 
w'ith nine elliptical archi's, all f>f 120 ft. sfwm 
and .*15 ft. rise ; and lx>ndon Bridge of granite, 
of five spans, the centre one 152 ft. 10 in. span 
and 37 ft. 10 in. rise, as siiown in 10 , and the 
other spans somewhat smalltT. ^his bridge was 
(erected at an original cost of nearly half a million 
sterling, and has rcs'cntly U^n widened by 
extending the footway over sUme cantilever 
brackets on each side. A stone bridge of 200 ft. 
span over the Dee at ('hester is shown in 11. 
Tlie largest masonry arch bridge in the world is 
the viaduct at Plaiien, in Saxony, which bridges 
the valley of the Syra, and was only nnjently 
completed. It has a clear span of 295*4 ft., 
and a rise of 59*04 ft., and carries a roadw'ay 
30*8 ft. w’ide with two 
fiathw'ays c«<‘h of 
9*H4 ft. width. llio 
arch fi»rms acomfKjsite 
ciir\"e, Is'ing struck 
from five centres, the 
crown having a radius 
of .*144*4 ft., the snring- 
ings 192 ft., and the 
haunches 98*7 ft. 
radius. It.wasdmgnod 
for bads which include 
a train of 1.5-ton 
waggons, or of throe 
steam roUers, weighing 
23 tons each. The arch 
rinff is built of MnJsh- 
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grey etone from the Theam» and llppeni^ 
qtiAiriea, laid in cmnent mortar. At the aprhtt- 
ingn it ia 13*12 ft. deep, and at the key 4*92 ft. 
d^p. The work waa started in Angoaty 1993, 
and completed in the aummer of 1906, the totel 
coat being about £29,500, inclusive of about 
£1,000 spent in land purchase. The hugest 
brick arcn bridge ia the Great Western Railway 
bridge over Uie Thames at Maidenhead, with an 
elliptical arch having a span of 128 ft., and rise of 
24 ft 3 in. 

Suapenaion Bridgea. Next to a com- 
mon log or beam, the most simple and easy 
contrivance for establishing a constant communi- 
('ation from bank to bank of a river, or between 
projecting ptjrtions of an intervening gap, is that 
of a rop(‘ or flexible line ; indwKi, the necessity 
must have given birth to the idea.” (Warr.) 
In India and South America animal hide and 
v<getalile fibre were* flit* ehief maU^rials employed, 
blit in Hhootan, north-east of Hindustan, 
there is n HUH|H>nsioii bridge with iron chains of 
Kii(*h antKpiity that its origin is lost in fable. 

.\nolher ancient irrin-chain HtiB}K*nsion bridge 
exists in th(‘ Vun-nan pnjvinee of (*hina. In 
Kiirope they d(» not apjiear U) have Inxm used 
lH*fore the eightt'cnth eenturj*. first in 

England was built over thc*1V‘<*H. near Middleton, 
in Yorkshire, alsmt 1741. It was nearly 70 ft. 
long and only 2 ft. wide, consisting of a hxjtway 
laid on ehains stretehKl nearly straight. Tliis 
is prolmbly typical of tiu* earliwt forms, the 
IaUm* metluKl In'ing to suH|K*nd the footway 
by vertical bars of dillenmt lengths from the 
curvwl chains, h<» that it may Ik* kept level 
throughout, and the chains being hung with a 
gri'ater dip an» under less t<ension. The rcKlue- 
tion t»f Htrf»Hs is dirt»etlv pniinirtional to the 
inemosi' of dip, exi'efit for the extra weight 
of metal due to the greater length niund the 
curve. 

A eliain of unifonn n eight hanging freely 
takes the sliapc* of a caienary curve, while if 
the weight 1 k^ distributcHl uniformly over the 
horizontal width of sfian the curve will be that 
of a ffarabitia. In pHuaicH' the shape is usually 
that of a modified catenan/. The great bridge at 
Frtuhu^, sliown in 12. 807 ft. span and 66 ft. 

deflect ion. Each of the main suspension cables, 
5^ in. in diameter, was composed of l,(t56 lines of 
wire O' 12 in. diameter. |>assed Uirough a boiling 
mixtun* of lins(H*d oil, lithargf\ and soot, to pre- 
vent corrosion. Tlie Menai suH|)ension bridge, 680 
ft. span, with a deflection of 43 ft., consists of 16 
ehains in four groups of 4, dividing the bridge 
into three lines of way, the central 4 ft. wide for 
foot passengers, and Uie two outer each 12 ft. 
wide for gtmeral traflic. The 16 chains were 
composed of links or bars of wrought iron in sets 
of flve, 10 ft. long, 31 in. broad, and 1 in. thick, 
with a hole 3 in. in efiameter bored in each end 
for the connecting pins. The entire oron-seotion, 
therefore, consults of 5 x 16 = 80 bars, with 
a total si^otional area of 80 x 3J x 1 2^ 

sq. in. The Hungerford suspension bridge, flrat 
erected over the Thames and now placed 


over the Severn at CSIftoiiy ia 702 R. span 
with 60 ft defleetbn. In its. premt ppeitioa 
it hae a veiy fine appearance, owing tc 
the height of we banks upon w^h the toweis 
are placed, and although tfie rise of the tide 
leacnes to 36 it., there ia ample headway for 
ships to pass under without lowering their masts. 
The Saltash Bridge over the Tamar, near 
Plymouth, is a unique structure designed by 
I. K. Brunei It consists of two spans, each 
formed of an elliptical iron tube, arch^ upwards 
and braced by wrought-iron rods to chains dip- 
ping similarly to those of a suspension bridge. 
It is, in fact, a suspension bridge with the pull 
of the chains resisted by the overhead arched 
tube instead of by anchor blocks buried in the 
ground on either side. 

Iron Girder Bridgea. The earliest iron 
bridges naturally took the form of simple 
lK*ams, but the limit of strength for this form 
was soon reached. The experiments of Fairbaim 
and Hodgkinson showid that hollow beams could 
Im‘ liiiilt over much greater spans, and following 
uf) the prineipl<‘H they discovered, they con- 
Htniet^Ki the Conway and Britannia tubular 
bridges, like a long rectangular tubt‘ with flat 
sidi^H and cellular top and liottom, the Britannia 
bridge over thf‘ Menai Straits being shomi 
diagrammutiealiy in section by 18 and in pic- 
torial (‘levation by 14, where the greaU*8t span 
is 460 ft. in the clear. Bridges of this tyjie. 
although based upon sound principles, did not 
meet nith much favour, owing to certain 
drawliaeks involved. They are in eflfect iron 
tunnels, are diflicult to protect from corrosion 
inside on account of the steam frt>m the locomo- 
tive engincts, and outside from the si^ air. They 
also present a continuous surface of great art*a 
to the force of the wind, and the positions where 
bridges of such span art* rt*quired art* usually 
very exposed. The improvements introduced 
in the construction of modem bridges will U* 
dealt w’ith subsequently. 

Ca»t«iron Bridgea. About the same time 
Telford was constructing cast-iron bridges, 
t>f which Southwark Bridge over the Thames at 
London is the flneet example. It is the largest 
cast-iron bridge, the middle arch having a span 
of 246 ft. with a rise of 23| ft. Tlie two side 
arches art* 210 ft. span ancf 18 ft. 10 in. rise. 
Tlie arches themselves consist of eight ribs 
w’ith webs in. thick and flanges 4] in. thick ; 
Uiese are 6 ft. deep at the cro\tm and 8 ft. at the 
springing, in 15 divisionB attached by means of 
dovetaiM sockets and wedges. Thespandrils, or 
spaces between the arch and roadway, are tilled 
up with cast-iron framing of diagonal struts, 
bearing cast-iron plates, upon which the roadway 
lies. Other bridges of the same type were built at 
Tewkesbury and elsewhere. One of the most 
plcasii^ was built at Craig EUachie, over the 
Kpey in Inveraes^-shire, with a span of 150 ft. 
and a rise of 20 ft. It may be noted that 
cast-iron bridges were based upon the principle 
of the arch, thus utilising the extraordinary 
compressive strength of the material. 


CetUimued 
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THE TRIAL BALANCE 

Its Object Methods of Prepuntioa. Totsls sad Bslsaoes. 
Errors Disclosed sod Undisclosed. Compensatint: Errors 


By I F. G. PRICE 


'T'HERE ari^ in miiny eatica factorn other than 
* ffoodfi and reiumK to bi^ taken into account 
in order to arrive at a true Htatement of grona 
proiit. For inatance, there are the itcmH of 
freight, duty, carriage, etc., which add very 
largely to the ami of purchamm from abroatl. 
We cannot exact ly dewrilie them an “ gfKKiK," 
but neither are we at lilierty to ignore the 
hearing which they have ujMm the qui^ium of 
grofM profit. 

Tradinf Account. Evidently, we miiat 
have an a<*eount more eompreheiiHive in ita 
title than the grxxlH account, one that will 
embrace all iUuiiK which din^'tly atfiH’t groHK 
profit on trading. At the winie time, we 
recpiire that thin a<H‘ount nhall be ea«y of in- 
terpretation and analyrtiH. and to that end W'c 
iiiUHt take ('are that it in ainiph' and coniMHi'. 
(hir recpiircmentM ar«* met by the ‘Mratling 
account/’ which, unliki' the gooda account, 
iH not ojN'tHsl until the (*tid of a IniHincHH period. 
Vnder thi^ olan ^irovinion in made for the 
monthly totalh of purchoHCK, and returnn, 

which have hitlu'rto poatt'd to g(MHlH 

ae<(Ount. by raiaing w'parate iMM'ountH for pur- 
chanoit and Malm in the private or in the geiK'ral 
hdgor. To the debit of pun'haHc<M account 
an* fKmUMi the monthly totalH of the invoii'c 
iKMik, and to the credit of the Hame account are 
|Mmt(*d the monthly t<italH of the returmHi 
outa*ardH l»ook, the difference In'tween the 
two Hidea repnwnting net pun'hoHi^H. 

Closing the Account. The account in 
eloHed by meana of a tranwfer entry paaHed 
through the journal and )KiHted to the lodger, 
cnnliting purenoAm account and debiting trading 
account with the amount of «uch difference. To 
the credit of nalm account are poated the 
monthly totalM of the day iKKik or Malm journal, 
and to the debit of the aame account are poated 
the totaU of the return«*d inwarchi Innik for the 
period, the difference bet wetm the two Ridearepre- 
aent ing not Malm. The account \h clooed by rnmnn 
of a transfer entry passtHl through the journal 
and poated to the ledger, debiting oalm ac(H>unt 
and crediting tradii^ ac<H)unt with the amount 
of the differtmee. The item “ stock in trade ’* 
or ''stork on hand,” instead of appearing in 
the goods aeeount as heretofore, ih now shown 
in a separate account headed “ Stock,” the 
amount on hand at the beginning of a period 
being on the debit side, m accordance with 
the rule for real accounts to "debit what 
eonies in/* ''At the end of the period, stock 
account is relieved of this old debit, being 
aiinultsiieoudy burdened with a new debit for 
the value of the stock on hand as ascertained 
by stocktaking. 
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Here, again, recourne is had to transfer 
entrim in the journal. So far as the old stock 
iM concerned, trading ac^couni has had the 
Ismefit of it, and we therefore credit stock 
ac^eount and debit trading account with the 
value of the HUx^k at the Ix^gihning of the trading 
jx*ri(xl. But with rc'gard to stock on hand 
at the end of the trading period, it is clear that 
this muHt form iiart of the goods purchased 
during that jx'rifxl, and perhaps there is, Ixusides, 
Home of the old stock still unsold. We must, 
thcrt'fore, relieve the trading account to the 
extent of the prifsent value of the w’hole of the 
unsold g(Kxls reckoned at cemi or under; and 
this we prrK^e(*d to do by passing another transfer 
<mtry through the journal, debiting stock 
ai'coiint anil creiliting trading ai^count. So 
far, then, wc liave on the debit side of trading 
account two items ; 

(a) Stock on hand at l>eginning of period, 
{h) net puri hases during the period ; and on 
the credit side tw’o items : (a) stock on hand at 
end of pericxl, (//) net sales for the period. 

Other Chargee. But in many businmes — 
the w’holesale confwtionery business, for example, 
— fri'ight. duty, etc., must be added to the cost 
of the fnirchasf*s before we can arrive at a true 
balaiH'e of gross profit. Accordingly, an ai'count 
headed " freight, duty, esrriage, etc.,” is opened 
ill the general ledger, and to this account are 
(KiMted all chequm and petty cash payments made 
throughout the trading period on ai^count of 
im{K>rts and other purchases on trading account. 
Jf at the end of tne p<*riod there an* any out- 
standing ai'counts for freight, W'sn'house and 
rail I'harges, I'artagf*, etc., they must be jour- 
nalis(*d bv debiting the earriage, etc., account 
and crediting a sundry creditors* account. 
By this means the whole of the expenditure 
pro|K*r to purchases for the period will be shown 
regardless of whether it has actually been met 
or is still due at the time of stockt^ng. The 
amount is closed by means of a transfer entry 
passed through the journal and posted to the 
ledger, debiting trading account and crediting 
freight, duty, and carriage^ account, w'ith the 
debit balance shown on the latter. 

Reproductiwe Wages. There are, more- 
over, a great many manufacturing concerns 
which purchase raw material and expend labour 
upon it, relying upon the sales of the finished 
product to return them a satisfactory gross 
profit In such cases we should raise a separate 
account for reproductiTe, or manufacturing 
wages. Such wages are called rtproduetioe 
because, although they represent an addition 
to the cost of the porebaaes, they aim add 
to the value of the articles offerra for safe. 


Mid mAj therefore be regarded as recover- 
able •out of Uie Bums realteed for Bake. 1110 
manufacturing wages account is thuB a part of 
the trading account, and at the end of the 
business period will be closed by the transfer of 
the total net debit to the trading account itself. 

Gross Profits. We have now considered 
the chief ingredients in the trading accoiint. 
It is a moot point whether cash discounts 
on purchases ought to bo included in the 
trading rather than in the protit and loss 
account, but we need not discuss the matter 
at present. Special notice is to bo taken of 
the fact that the trading account, consisting 
as it does of an aggregation of the balances of 
various subsidiary accounts, servos to focus the 
whole of the business operations throughout a 
given period which affcH!t the ultimate gross 
profit. If there is, as there certainly ought to 
be, a credit balance on trading account, this is 
the measure of the gross profit earned, and the 
trading account is closed by debiting the amount 
of the gross profit thereto and erc*diting it to the 
profit and loss account. Where a combined 
trading and f)rofit and loss aiHount is adopUd, 
it is scarcely necessary to make a journal entiy^ 
for transferring the gross firofit from trading 
to profit and loss account ; it is sufficient, if 
the upper (trading) jKjrtion of the combined 
account is balanced off by placing the gross 
profit balance on the debit side ther<‘of and bring- 
ing it down on the credit side of the lower (profit 
and loss) {lortion of the combined ac’count. 

The Trial Balance. Before proceeding 
to deal further with the balance thus transfemd 
to the profit and loss account, it will be w'ell to 
retrace our steps a short distance for the pur- 
pose of considering in greater detail than we 
have yet done the table of debits and credits 
on page 41K). That table, or trial balance, con- 
sists of a list of all the accounts in the ledger 
of X., as exhibited on pages 489 and 490, with the 
totals of the debit and credit entries made on 
each account shown in two columns. The trial 
balance proves the correctness of the statement 
that as every debit in the ledger has a corre- 
sponding credit for a similar amount, the total 
of all the debits ipust at any time equal the total 
of all the credits. 

Upon reference to the table it will be seen 
that there are three accounts — A, B, and C — 
with the same amount entered on the debit as 
on the credit side. This being so, the agreement 
of the gross totals of debits and credits will not 
be affected if these accounts are altogether 
omitted, since both gross totab will be decreased 
by the same amount. 

This f»*inciple may be taken a step further 
and applied to the cash account. Hie sum of 
the debits on that account is £1,145, whilst there 
is £20 on the credit side. If, therefore, £20 
be deducted from both sides, the cash debits 
will become £1,125, and the credits nil. 

K tion, also, has no effect on the agreement 
) gross totals, since each of them is reduced 
by the same amount — viz,, £20. 

The obeervant student will perceive that the 
amount now included in the debit column 


of the trial balance under the head of cash is the 
balance of the cash account given on page 489* 
such balance being obtained by deducting the 
lesser side of the account from the greater. 

Total and BmlMco MethekU. The 
facts just considered point to two conclusions : 

(1) That those a^K'oimts w^hich have the same 
total amount on the debit as on the credit side 
may be omitted from the trial balanco. 

(2) Hist it is nei'essary to include in the trial 
balance only the balances, and not the totals 
of the remaining aiHounts. 

To show quite clearly that wo aix^ justitied 
in arriving at these conclusions, and that the 
omissions may safely ht» made without inqmiring 
the uscfulnt'ss of the trial balani'e, the careful 
attention of the student is direet^d to the 
table on the following page, show'ing side by 
side the two inetluHls. 

This table should enable the student cuisily 
understand why agrot'ment is ohlaintd lotwcon 
the Ultals f>f the deliit and ereflit eolimins of a 
trial balance consisting of the lialanees of ](*dgt*r 
accounts, since it shows clearly that th<^ balance 
of an ar(‘oiint is the ainount remaining after 
deducting the same amount from «Mieh sidc^ 
Thus, in the eas<‘ of *‘Bank." the amount of the 
smaller side — the endit — is dtdueUd, leaving 
£414 3s. 2d. in the dcdiit eoluiuii. and nothing in 
the credit (‘oinmn. In th(‘ ease of “ Saltw,” the 
smaller amount Uung in the debit (udumn, thc' 
sum of £152 Uhe. Od. is dedueUd, heaving nothing 
to debit, and £0,547 lOs. (kl. to endit. 

Closed Accounta Omitted. It is ol»- 
vious, having rt*gard to the amount of the 

urehase^H and sah^. that all the lutcounts in 

mith & Jom^s' ledgers have not Ihhui brought 
into the trial balance. Our peTsemal ae^counts 
number only eight in all, while the transacaions 
to which the*y relate amemnt to emly some 
£1,700 to £1,800. The only rewisem for the 
omission of the rest of the fsTsonal ae;ctounts is 
consideration of sfiaee, and their non-inclusion 
dcKSi not affect the a^eememt of the* gross totals, 
since their debits anei their credits must be equal. 

The plan of prefwring the trial lialanco by 
showing the totals rather than the balances of 
the; several ace;ounta has only one real recom- 
mendation, and even that is not applicable to 
modem meihexlH of liook keeping. When every 
transaction was entered in detail in the journal 
and posted thence seqiarately to the led^^eir, the 
trial lialance on the teital system provided an 
additional check on the accuracy of the work, 
in that the gross totals agreed with the totals of 
the debit and credit columns of the journal. As 
we have seen, however, modem requirements 
have forced the busine.*Hs e;ommunity to adopt 
labour-saving device;s in r(;gard to accounts as in 
other matters. The existence of several journals 
would render the obtaining of such a check some- 
what difficult, and the result would hardly justify 
the labour entaikd. 

The Balance Method. But there m 
another and more weighty reason for the adop- 
tion of the balance system. A trial balance made 
up of the balances of the open ledger aooounts 
contains within itself all the materi^ ncoessaiy 
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Trial Balakcc Kxtractbd from thx Lxdoxr of Smith k Joints , oh 31flrr Dkccmbie, 190 & 


Namr of Aco<»unt, 


Bank 

(;a«h 

Ht<>ck . . . . . . 

Putv}ia«<*M 

HalfM . . 

WagoH 
Kalari*^ . . 

Frright atui cnriiMj'#* 
lilMlt, rutOM Hllit tiiXONt 
DirtC’oiiitt 

triuk* « xiH'nM*- . . 

A. Blu.-k 

T. Hull 

<J. Brouti 

<!. HftloriMoii , « 

K. WliUr 

J. HarriM 
S. (in*y . . 

W. < ink'll 
Sniilii. 

{>«». (truvMitK uiM'Muiit 

CHfHtul lU'f'OIIIlt 

llo. drawing arrtniiit 


Total*. 


IhnhiiM. 


CrmliU. 

4M\ 

17 

3 

4.207 

14 

M7 

in 

H . 

74 

IH 

1 1.75(1 

0 

0 

; 


5,25(1 

(1 

0 ' 

: 105 

15 

, 152 

10 

1 

i ft. 700 

0 

’ 725 

16 

0 

: 


357 

10 

0 



US 

H 

n 

- 


35(1 

0 

0 



75 

14 

0 

".2 

I.'i 

urn 

in 

2 



205 

M 

0 

.1 

H 

74 

n 

:i 

74 

n 

lim 

2 

n 

2 

10 

220 

0 

0 

i 220 

0 

in 

H 

3 

222 

1 

($2 

10 

M 

02 

10 

14 

9 

1 

I7H 

19 

. 2(»1 

11 

n 

15 

H 


— 



0 

I.Mi 

0 

0 

1.500 

0 

I.MI 

0 

o 



£14,922 

5 

4 

14.922 

.5 


Balances. 

Credits. 


1 

414 

3 

2 




2 

12 

IK 

0 : 

— 



1,750 

0 

0 ' 

... 


i 

5,144 

5 

0 1 

— 


0 


— 

) 

0.547 10 

0 


725 

10 

0 i 

— 



357 

10 

0 ! 

— 



140 

K 

6 

— 



350 

0 

(* 1 

— 


n ! 

23 

I 

:t : 

— 



l(»9 

in 

2 

— 


n 

2<K» 

19 

« 

— 


1 1 

190 

11 

7 




0 

I 


_ 


2««.5 12 

10 

H 






0 




104 9 

11 

.5 

IKO 

:i 

1 



0 : 




1.500 0 

o 


ir.o 

0 

o 



0 

|5<» 

(» 

(» 

1.500 0 

0 

7 

9.917 

12 

9 ; 

9,917 12 

9 


f«)r the* proimriitutn of the profit and lows acccnint 
ami till* lialaiici' nheet. with tin* exception only 
of the n mount of the Htm^k on hand at the elow* 
of the trading 

'rhiH n'OMon alone would have Imhui Huftieient 
t4i bring alKUit the adoption of the iNilanee 
tneth<K], in i»rt'fereiue to the total metluKl ; 
hut when it in realimKl that there an* in 
II buaineHM of nuKlerate aixe many aceouniM 
where Ixith nkh's agren* in total — i.r., wdiert^ debita 
equal eredita —it nenn'ely nc'cnln U* stated that 
the Imlanee nietluMi is u>H*d by ac<*ountant8 
owing to the amount of lalKUir Havwl by their U*- 
ing able to omit such A('(M>unts from tiie trial 
Italanee. 

Object of Trial Balance. It is. the 

desire of every trader to ascertain jx»riodically 
(1) what are his protita or lotiw»8 ; and (2) what 
in his premmt position aa •regards aaseta and 
liabiliticH. To obtain the answer to these 
qm^stionn, he nuiM prefiare a profit and loss 
aeeount and a lialAnet* Mhec^t. Hut Ix-fore he 
ouinmeneesi to do this he must timt know that 
the work of recording his eommercial trans- 
aetiona in his liooks has lanm eoirec'tly pt'r- 
formed. The trial balanee gm»s a very long way 
toward giving him this information, and it is. 
fierhaps. no exaggeration to say that when a 
merchant or his accountant arrives at an agree- 
ment in his trial balance, he assumes the 
<*orreettieas of the wiwk os a whole, and proceeds 
to the preparation of the profit and lose account 
and balance sheet. It should be mentioned, 
however, that there are certain errors which are 
not disclosed by a trial balance, and which may 
exist, althougli the gross totals of the latter agree. 
That is a matter which will engage our attention 
prssen^, but whieb need not detain us now. 

The importanee of the trial bslani'e in relation 
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to the final accountK — m , the trading and 
profit and loss account, and the balance shoot — 
cannot la* ovc*r-(*stiinaU*d. Indeed, it needs very 
little consideration on the part of even a tyro to 
appr©<*iate the necessity of proving the accuracy 
of the l»ook.H bc‘fon* proi*et*ding further. The 
manner in which the test of accuracy is applied 
is by th(‘ prc|)aration of a trial l>alance. 'nus, 
as aln^dy shown, consists of a list of all the open 
Ualger accounts, arrangexi with debit and credit 
I'olumns, in which are entert*d the balances. It 
must lx? clearly understootl that the trial balance 
forms no part of the general scheme of accounts, 
and is not entered in the ledger or any other 
liook. It is made up on kxxie sheets, and its 
objf»et is to ascertain if the debit and credit sides 
of the Uxlger agree. 

Errors Disclosed by Trlsl Balmnce. 

If the totals of the debit and credit columns 
of the trial balance do not agree, it is useless 
to proceed to construct the balance sheet 
until the cause of the difference has been ascer- 
tained. Before commencing a search in the 
ledger and other books, the bookkeeper will 
first make sure that the error is not in preparing 
the trial balance itself. The casting of the 
columns must be checked. If this does not 
result in discovery, the separate amounts must 
lie compared with* the accounts in the ledger to 
sec that the balances have been correctly brought 
into the trial balam^, both as regards amount 
and the column in which they have been entered. 
The casting of the ledger accounts must be 
checked to ensure that the balances struck are 
correct. Where an account has been omitted 
because both sides apparently agree, the castings 
must be carefully revised, io see if 1^ chance 
there is really a balance on the account that 
should be included. If these steps do not 



result in the disoovery of the differenoe, a search 
flhouki be instituted for an item of the same 
amount as the difference, as it may be that it 
has been posted to only one side of Uie led^r : or 
the difference may be halved and a seaicn made 
for the resulting amount, as it is possible that an 
item of that amount has been posted to the 
wrong side of the Icnlger. In such on event the 
effect on the balance of the account will be twice 
the amount so posted. 

Other Measures. If none of the above 
suggestions result in the difference being found 
it will probably be best to call over the 
postings of the books of first entry into the 
ledgers. Tliis, in the case of a large busi> 
ness, is a work of eonsiderable magnitude, 
and is usually the last step to wiiich recourse 
is had. In fact, the labour involvcKl is so 
heavi’’ that a system has been devised by 
w’hich, w'hcre a large number of Uxlgcrs are in 
use, it is jKissible to locate an error as Ixing 
in a particular l>ook, and thus siive an immense^ 
amount of time in the event of the trial balance 
of the whole of the ledgers not agrtning. This 
sj-stem is known os nectumal bahtiring or nelf- 
balancing ledgers, and will be explained in deUiil 
later. 

However small the amount of a difTeren(?e 
may be, it must lie traced, tis there is always the 
danger that it represents the balance of tw’o or 
more errors of large amount, and is not a simple 
error in itself. 

Hints on Posting. One or two hints 
with regard to the mechanical work of posting, 
with a view to guarding against errors, will not 
be out of place here. Care should bt^ taken in 
forming all figures ; fives, eights, and threes 
should be quite distinct from one another, as 
should sevens and nines. Ttie tails of the 
two last-named numbers should not be carried 
dowm too low, or they may be mistaken for ones 
in the line Ix^sneath. Do not enter figures Ux> 
close to the binding. The writer has a lively 
recollection of a search extending over w'ectks 
for an item of fivepence, which was at length 
discovered almost out of sight in the bound 
edge of the book. Care must be taken in the 
pounds column to keep units under units, tens 
under tens, etc. In banks and other establish- 
ments dealing with large amounts, faintly 
ruled lines are provided in that column in order 
that the cashiers may strictlv and yet easily 
conform to this rule. Post all debits first, and 
do not commence posting credits until the debits 
are exhausted. If it can be arranged, it is better 
for one clerk to post the debits and another the 
credits. 

Compe&Miting Errors. It was stated 
on page 2502 that there are certain errors 
whicn the trial balance does not disdose. These 
may be classed generally ss compensating 
errors. They are so callecf for the reaacm t^t 
they have a twofold effect. They are the 
more difficult of detection for the very reason 
that the trial balance docs not reveal them, and 
search cannot, therefore, be made for them 
at the time of balancing the books, ss their 
existence is not known. They are broa|^t to 


light by different means, scoording to their 
nature. This will be more clearly understood 
if we deal w ith specific instances : 

(1) INCK)RRK<T C.\SII-BOOK ENTRY. 

An incorrect amount has l>een entered in the 
cash lx)ok as received from a customer. 

This would not affect the balancing of the 
books, for the incoirecl amount entenvd as 
received on the debit side of the cash account 
will also lie entered on the t?ndit side of the 
cu8tomer*H account . The I'lror w'ill lie ditu'o vered 
when counting the cash for the purjKise of 
chtH'king it with the balance of the cosli ai'couni. 
If this op^Tation be carried out daily, as dictated 
by ordinary prudence, the em>r would not 
have seriouH consi^qiionces, as it would probably 
Ix' diac'overed Indore the amount hiwi been 
actually [Kmted to the custbmer’s account, 

(2) WRONO AMOUNT OF PURCIIASK OR SALE. 

Kiitiy of nn incoiTect amount in the invoii*e 
book or purchaH4‘-i journal. 

The amount will be jioHtwl to the liHlgcr to 
the cnnlit of tin* aelltT of iht^ gooda, and w'ould 
also lie iiK'liuled in the total of the purchtutos 
for the week or month, aa the cam^ might be, 
and |K»st<^d t<i the debit of the goods or purchaaes 
account. This, it is clear, would have no effect 
on the lialancing of the Unlgt^r, and would not, 
therefore, lie discoven*d at balaiu'ing time. 
It would not, however, Ik* discKivertHl so quickly 
ax the prc*ceding instance, for, lis we hav(? sinm, 
the balance of the gCKids liccount dom not 
necessarily, or even probably, with the 

value of the gcsids in hand. And even if it did 
this fact would not lead to dist'overy at once ; 
for stock, unlike cash, is not counted daily or 
oven frequently, but at intervals sometimes of 
as long as twelve months. The (Tror will prob- 
ably remain undetected until the monthly 
statement of account is rcH;eived from the sellor 
and compared with the ledger account before 
being passed for payment. A similar error 
committed in the day IsKik or sales journal 
would be discovered when rendering the monthly 
staU*ment to the purchaser, who would prompt^ 
repudiate liability if lie had Inxm oviTchargedL 
and w'ho sliould, of couse, call atUmlion to the 
error if he has lxx*n undercharged 

(3) P08TEP OR ENTERED TO WEONO ACCOUNT. 

(а) An amount yx>HtcKl to the right side of the 
wrong account. 

(б) An amount enU*red to the wrong account. 

Obviously, this will not affex^t the balancing 

of the liooks, as the amount appears on the 
proper side of the ledger. Suppose it be cash 
received from Y, but posted to the credit of XL. 
The error will Ixr discovered when sending ill 
a statement of account to the former. He 
would point out that he had not been credited 
with the payment, and a reference to the oaoh 
book would show' that the sum bad been erroa- 
eousiy credited to X. 


If the error arose in the posting of a sale of 
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(4) PUBCHASC TBSATXD A8 SAME. 

Thift would be pouted to the debit of the ctia- 
tomer, then included in the toUbl of aaIcs for the 
month, and poeted to tlie credit of aaleHorgoode 
account. The double entiy principle having l>een 
oliaer\'ed, the balancing of the ledger ia not 
affected. I< Hhould not lie neceaaary in such a case 
as this to wait iMther for repudiation by thcKiip> 
fNmed cuMt/inier cliarged or for the statement from 
the person who soia the goods. An intelligent 
clerk would know from the name and addr<*HH 
that. inHt(*ad of lK?ing a buyer, the supposed 
(iustomer is really a selh'r, anrf an inquinr would 
ri^ult in the discovery of the error. Furiber, 
in a business of any sixe, a sejiarate ledger 
would be kept for the a<’countM of sellers and 
another (or si'veral) for those of customers. 
The fact of a new m’counl faung niHM*Hsary for 
a familiar name should lead Ui inquiry and the 
de 10 (Mion of the mistake. 

Danger of Double Errors. Owing 
to the nature of compensating orrors, fheir 
deti'ction is not a matter depending upon the 
iHintiet halatieing of the laxika, hut rather upon 
common-sense and the alertness of the clerks in 
chaige. Candesh chfx'king of statements of 
Account or failure on the part of a customer 
to notify an unden^harge w'ill result, in the 
alisciice of other means of difsxivery, in an 
error of this nature remaining undetected. 
Too much strtwH, therefore, cannot Is* laid upon 
the necessity of a bcKikket^pcr looking uncm 
himself not as a more machine for roeoraing 
wliatever is put before him, however improbable^ 
but of using his intelligence and making such 
inquiries as, from the nature of the iranHa<'tioa» 
Appear desirable, in any case adhere a doubt is 
raiacd of Uie accuracy cif the original entry. 

In the next chapter thi* protit and loss and the 
balance sheet are dealt with. Mt^w'hilc, students 
are invited to test their promoss by working the 
folbwing exercises, selected from a Clrade 11. 
Bookkeeping Paper aei by the Society of Arts 
in 19(H. 

Jolin Hhsw*. having o|»ened an account with Uie 
Daks Batik. Lu)., by paying in £4,200 to his credit, 
on October 18. 1003. purchased (by cheque) on the 
killowing day. tlie Duchess Hlate Quarry from Wittiain 
Black, the purchase price (after valuation) being 
— Fteehold land end quarry, £8.350 ; stock of states. 
£300; and ntachinef)*. plant, tools, etc, £350. 
The following urerc his transactions up to November 


24. Drew cheque £73 7s. 0d. for wages, 
and paid the same. 

Banked cash received for cartage, 
£4 2 h. 6d. 

27. Made G. Hill an allow^ance for 2.'50 
broken slates (invoiced on Oct. 19, 
1i:03), and made a claim upon the 
railway company for the amount. 

2H. Received choqiio from G. Hill in 
set t lenient of his account, loss 
5 per cent, discount allow^ed. 

Bought 3 tons of rails at £5 a ton 
from Hotheiiiain Forge Co., Ltd. 

29. Hold Parker and Go. 1,500 slates at 
£7 4s. ]H?r 1.000. 

31. Sold D. (ireen 4,200 slates at £« 3s. 4(1. 
per I.0<K». 

Drew eheqiie and eashed same (for 
pelly eash) h>r £11 15s. 4<1., tJie 
petty cash lK*ing kept iipon the 
'• inipn*st " system. 

Paiil manager's salary for the mcaith, 
£30. 

Dif w cherpie £«H 3s. 7tl. for wages, 
and paid the same. 

Nov. 5. RiMMuvtHi chejjiie £10 from Parker and 
(on aeeciunt). 

B4iiight oil and other stores from 
8lip|H»ry A tU». for £4 10s. 

6. Paid Sharp A Go. cheque £21 for 

legal charges. 

7. Parker A Go’s cheaue for £10 

wtunuHl hy the ^ hankers dis- 
honoiireil. the hank charges on 
same l>eing Is. 

Drew cheque £70 Ks. 4d. ftir wages, 
and paid the satm*. 

Banki'd cash reecivinl for cartagi*. 
£7 14s. 

Bought 10 cwt. hlaating powder at £5 
a ton from D^-namite A (>>.. Ltd. 

10. Ket’reiviHl cheque from Parker A G-o. 
for £10 (on account). 

16. Bought timber ftoin D. Green for £16. 

19. Received cheque from railway ct»m- 
itanv for claim (in full) made fk-t. 

'27. 1903. 

21. Drew che<|ue f«*r self for private 
puriwwe £20. and cashed same. 

Drew cheque £62 17s. 6d. for w*ages, 
and pai<t the same. 

Pans tlK> above transactions through the proper 
bo«>ks to tlie ledger ; balance the aceounta as on 
Nov. 21. 1903 : bring down the halaneea and extract 
a trial liaJance. No profit and loss account or 
balance sheet to be raised. 

Nivre. No partieulara being given aa to the petty 
cash cheque for £11 15s. 4d. this amount must ha 
entered in one sum in the main cash book. Wages 
need not be passed through the petty cash' b^k 
in this cane. 
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WILD RIRDS, NESTS. AND EGGS 




Group tS 

COURTSHIPS & NESTS OF BIRDS JflSW' 

Meaningt of Colours of Plumage and Eggs. Bards as Losora t8 

Ardtttectnre of Nests. Varied Materials. The Cuckoo 

trMtt 


By Professor J. R. AINSWORTH DAVIS 


CLOTHING OF BIRDS 
Protection Against Cold. It w im- 
portant that the body of an aquatic bird ahould 
be protected against chilling, which is all the 
more necessary since the temperature of the 
blood is higher than in any other animals. This 
is effectc*d in two wavs, ^here is a goixl deal of 
fat below the skin, wliich plays the same part lus 
the blubV)er of seals and whales. And, wsidt's 
this, there is an oil gland under the skin on the 
upper side of the tail. By means of the iH'ok 
this is applied to the plumage, which, therefore, 
never really gets wet. It may also be added 
that the laVge amount of air entangled in the 
feathers prevents the eseape of heat from the 
body, and this applies to birds in general, not 
merely to aciuatic on(*s. 

COLOURS OF BIRDS 

The colours of birds cun Iw' referred to the 
same classes as those* <»f mammals, wliich have 


thereby are able to exist in eomtmrative peace 
and quietness. Black and white recognition 
markings, as in the ease* of antelo|H*s« lUX* to In? 
found in many of the plovers, ami probably 
cmable memUTs of the same s]H‘cieH tt> know 
one another at first sight. Tlie je*welliko 
tints of hummingbirds |H»rha|»s have this sigui« 
ficance. 

COURTSHIP OF BIRDS 

If is only natural that the tender passion, 
which cpiiekens the sluggish puls(*s even of 
eold-bliKxh'tl amphibians and lishes. should stir 
to its profoundest depths tlu* restles-s hird naturi*, 
which liv(*s at an unusually rapid jiaet*. The coy 
female is courted by devici‘s of the most variwl 
nature. It may lie that the male is aid(*d by colours 
of till' inc»st resplenderil kind, of which extreme 
eases an* ntTorcasl by the bravery' of the cfK*k- 
phensjint 12721 and tbe wonderful tail-feathers 
of the pt*ae(W‘k 1269. fai ing pugt* Kven 

the familiar inlmbitantH of tlu^ farmyard illustrate 


already be<*n deseriln-d IjMige ‘215f»], and some the saim* plu*nonienc>n, ns may be seen in tJie 

of them will lx* illustrated in the later part turkey, of whic’lt the ap|!ended illustration 1812) 

of this lesson. r<*pre(*€Mits two “gobblers ' with fully displuyiMl 

ProtectiTe Colouration. Protective plumage^ eom|K*ting for the alTeetions of a lien, 
colouration is exemplified by many eggs which the la<ly in this eaw* ap}s*ariiig to favour the 

are exjxised to view', by most young birds suit of thc—to our tastes — uglit'i* lover. Some- 

which run from the egg, times there is no great 

and by’’ a large numlxT of - >. difference in the external 

adult birds of l)Oth sexes. " ,, ^ appearance of tlu* W'xes, 

The last is more parti<u- \ gl swans, our ilhistra- 

larly true concerning V M' U 1 tion of wliieli fSHJshow'sa 

f<*male birds, which are ^ ^ male ardently aw'iinming 

very often inconspicuous rouml liis desired mate, 

or even dowdy in appear- r. Dance and Bong, 

ance, their pieservation r‘ ' • Tlu rc are a iiuml^r of 

being more important for *. \C: ^ birds in w hich the brightly 

the species than that of cc»loured nr otherwise 

the more volatile males, decorated males execute 

which do not as a rule * strange love antics and 


play 80 import^t a 3,j 

|»rt m the reanng of p,Ka-«™pI.«l 

the young. 

Aggreaaivo Coloumtion. Aggreasive 
colouration is seen in some of the birds of prey, 
which harmonise in appearance with their sur- 
roundings, and are therefore not so likely to be 
perceiv^ by their intended victims. This, how - 
ever, is not so important as in mammals, for 
Boch forms mostly rely upon sudden and rapid 
fli^t for securing their meals. Beautiful court- 
colours are often to be noticed, generally 
in the male, as we shaQ presently see. Warn- 
ing colouration, advertising powers of defence, 
aie exemplified by some of the noisy and 
quarrelsome friar-birds of tbe East Indies, and 
these serve as models to certain inoffensive 
oriolea* which unoomciotisly mimic them, and 


813. TUBKEYS “IN LOVE** 
DioLjfirniplied liy Prof. II. 11. Heiitley 


* f amatory dances, which 

# « I. , 1 »**<* without their 

»f. II. n. Beiulry 

In many forms comfsiratively dull plumage is 
fully comptmHaled for by the pot«a.*tision of 
powers of song, and such lovir-dittifw constitute 
for us one of the subtlest eliariiis of returning 
spring. As among many maramals. the mak^ 
are particularly eombative during the spring, 
especially in Hpeeies which an.* of polygi^ous 
habit. A good example is fouml in a bird of 
the plover kind, the rut! [Marhfiffi pugnar), 
in which the cock-bird grow’s a Ijcautiful feather- 
frill round his neck at the ftairing lime. 

A Female Wooer. It sometimes hapmms 
that the rules of courtship are reversed, tlu^ hen, 
in this case the moie brilliantly coloured, playing 
t^ active part, and paying her suit U> the 


2805 





NATUWML NfSTOnV 

retiring m&le, A kind of plover, the dotterel 

morinettus)^ ittustrateH ihiii highly 

imlecorouH— or, fthall we eey, “ advanced — 
procedure. 

NESTING HABITS OF BIRDS 

Birds That Do Not Sit* The mound 
huildent and their allicH (Afegapodes), native to 
the hotter partH of Australia and the klandK 
to the north of that continent, n^»emhle reptilcH 
in the faiit that ihe^y do not incubate or nit 
u|Km their eggn and hatch them out by the 
lieat of their bodum. Home of them mmpty 
de[)OKit the eggH in hot Hand, while otheni, 
HUeh OH the brunh-** turkey " (TalegaUttg), de- 
poHit them in a huge mound of dead leaves 
and otluT vegetable inatU^r, the decay of which 
gt-neratcH a Huftieient amount c»f heal for the 
purjiOHe. ^Hie young when hatch<*d out are in 
a veiy' advanwd »tato, and quite capable of 
looking after themHclvoM, 
in eorrt'MjKindimee w'ith 
the fact that the paren^ 
do nf»t trouble their 
headMalK)Ut them. The 
forniH in cjuehtioii ap|»car 
to 1 k' the h'ust highly 
organiia'd meiulK’rH of 
the gri»up of g»'me birds. 

Care of Eggs end 
Young* All other 
birds incubate their eggn, 
and take more or leM« 
care of tlu'ir young. 

Kven the much mal- 
igned African ostrich 
take^ some iNiins in this 
direction. A nuroU'r of 
fomalcM scrafie out a 
hole in the sand, and 
the nect^iry heat is 
supplied by the sun 
during the day and the cock-bird during the night. 

Protoctivo Colour of Eggs* It may 
lie remarktHl in general that e^ which arc 
simply laid on the ground, or in a more or 
leas careless nwt in this |K>sition, are protectively 
coloured, and often very difficult to detect on 
that account. The young run from the egg, 
and an* also prot€»otively coloured. In cases 
wlieie the nests are cunningly hiddtm, or situated 
•n inaccessible places, the young art^ helpless 
nestlings. Here too, as a rule, but not always, 
exposed eggs aw protectively coloured, while 
those completely hiaden from sight arc generally 
white or pale in hue. 

The colours of t'ggs. however, still require a 
great deal of investigation, and if many amateurs 
who at present are merely cgg-colleotors would 
seriously turn their attention to the relations of 
colour to surroiuidings, their labours would in all 
probability be amply rewarded. Home of our 
natural history societies are doing good work 
in explaining the meaning of stmeture, form* 
and colour with referenoe to habit in various 
animal groups, and if all would combine to 
Mb end mu^ might be accomplished. Simfde 
naming bxA collecting are waste of time, except 
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814. A swan’s courtship 

Phutoftrsphcil by ITuf. B. H. Bentley 


as a preliminary to serious research of the kind 
indicated* or with reference to distribntiofi and 
general oucstions of this natnre. The student 
will fina our natural histoi^ museums, now 
ei*tablished in most towns, of the g'^atest 
value and assistance in his researches. 

Some of the plovers simply lay their eggs 
among shingle or in stony plac^, and these are 
so like mottled stones as to deceive all but very 
ex|XTicnced obHor\'erM. The chicks have an 
interesting habit of squatting when alarmed, 
when they liecome quiU* as inconspicuous as the 
eggs. All those who take a special interest in 
the* nesting habits of birds, and have the oppor- 
tunity, should carefully examine the splendid 
collection of <*ggH and nwts in natural surround- 
ings contained in the Natural History Museum at 
South Kensington, an institution which in this 
and many other directions illustrates the romance 
of science in an unusually striking maimer. 

Some Examples 

from Nature. The 
common sandpiper {To- 
tanns hpjxdeurus) con- 
structs a careless nest, 
eontaining four protec- 
tively coloured eggs 
[293i. in the neigh bour- 
luKidof gravelly streams. 
The w*rie8 is here com- 
pleted by illustrations of 
the adult bird incul>at- 
ing the eggs {294], and 
the f»roteetivelycolouwd 
chirk 1 295] four hours 
after Imtching. Even 
more interesting are the 
illustrations of the black- 
headed guU. First wo 
have the rough neM 
with three eggs [296]; 
then the same show'ing 
the young birds lieginning to chip the egg, 
probably a unique photograph [297]; next the 
|iartly hatched and protectively coloured brood 
[808]; and lastly a young chick facing an 
unsympathetic world [299]. 

Materials and Poaitiona of Neata. 
The yellow'hammer constructs a hair-lined 
nest on or near the ground [800], w'hUe that of 
the blackbird is lined with grass, and usually 
to lie found in liedges a few feet above the 
ground [301]. The hedge-sparrow lays her 
clutch of bluish eg^ in a cup-shaped mos^ 
nest, lined with hair and down, ana placed in 
the recesses of a hedge [802]. 

Tlie nest of the greenfinch, constructed of 
twigs and wool, and lined with hair, is to be 
found in high hedges [808]. That of the garden- 
wwrbler is to bo seen among bushes in gardens, 
and is constructed of grass, lined with finer 
materials of similar kind [804]. In small 
trees and bushes, near open spaces, may be dis- 
covered the nests of linnet and lesser redpolL 
The former [805] is made of twigs and moss, 
lined with wool, hair, or feathers, and the 
latter [80«] of twigs and grass, lined wiUi 
down. 



The beautiful bahr lined iiioesy neet of the 
sedge-warbler {Acroctphalus phragmitfs) is lined 
with hair, and either actually suspend^ among 
sedges or built in bushes adjoining the water 
[207]. Another type is presented by the nt'st 
of the song-tbmshf generally placed in hedges, 
and lined wiiYi mud. Illustrations are given 
oi a nest of eggs [308] and an advanced brood 
[800] of this bird; also of a HtK^ling |310] 
belonging loan allied species, the missel-thrush. 

Well-built Neats. A distinct archi- 
tectural advance is seen in the tr(*e-nest of the 
chaffinch, exquisitely made of moss, lichen, and 
fibre, lined with hair and down [811 and 312]. 
In this, and many other elRlx)raU^ly woven 
homes, the sticky saliva is used as a ceiiuMit. 
From such a case we m*ay pass to such a be^autiful 
domed nest as that of the long-tailed tit {Antditla 
atudata), where a roof js 
adekd to the cup-shajRd 
foundation. 

Some of our birds of 
prey build stick ne‘sts witli 
a softer lining, anei ii e are- 
h*ss stnieture t»f similar 
kinel is constructed by iht* 
wead - pigeon, tlic white* 
t-ggs of which may 
cle'arly seen from Ik*Iow 
through the interstices. 

The black, ragged n<‘sts <»f 
the scK'ial ro<*k arc of 
similar material, more 
closely com jMcted to- 
gether. Similar, too, is 
the nest of the magnic, 
ea^mmonly to la* foiina in 
ihom-bushes, tor greater 
security. 

Communal Home- 

ateada. The picueulcs, 
or tree-eree|x*rs, of South 
America build nests of the 
most varied kind, among Mhich are those* 
of the oven-bird (Furnaniis). The^se* are* of 
clay mixed with fibre, and a sort of ante*- 
ehamber leads to an inner ce»mpurtment, where 
the eggs art* laid upon a layer of grass. Much 
more rt‘markable than th(*se, and probably the 
ratmt extraordinary outcome of bird architecture, 
are the communal grass nests of the sficiable 
grosbeak {Philhatirus «r>ri«s) e>f Africa, in 
which from one to three hundred pairs e*e»mbinc 
to produce a compound structure, built round 
the trunk of a tree, and ccjveretl with a common 
roof, so as to suggest a gigantic mushrexim in 
appearance. 

Edible Bird** - nests. Tlie elav nests 
exemplified by the oven-birds surest those <if 
similar material constructed un£r the eaves 
of Iwums and the gables of houses by the house- 
martin, and shap^ like half a saucer. The 
clay pellets are cemented together by saliva. 
fSimilar in shape are the edible birds'-nests of 
the Eaat. but these are entirely made of hardened 
si^va. They are constructed \iy swifts, and are 
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highly valued by the Chinese as an article of 

diet. 

The Indian tailor-bird actually sews leaves 
togt'ther into a funiicl-shapK'd nest, and the 
fan-tailed warbk'r Ktiteht*s grass-stems together 
abi>vc its globular nest. It is even said to 
make a knot in the end of the thread. 

Some birds pri'fcr to lay tln*ir eggs in places 
far n'luovtd from sight. The sand-martin, 
for instance, digs out a tunnel in a KamU)ank. 
and brings up its young at the end of this ufjon 
a Ixd of down. Stmicwhat the same is true 
of tiu* kingtisher. but hi*re the Ud is made up 
of disgorgixl lish-lKiiies. 

Homes Dug Out of Trees. WoihI- 
)H*ckcrs excavate a cavity in the trunk of u 
triH*, ami lay their eggs at the Uittom i>f this, 
while the nuthatch us^*** a ready nuulc hollow 
fi»r tilt* purfHtKc, and con- 
tracts the (qu’iiing with 
mini, leaving only just 
enough s|»acc to Mt'rvf* as 
a dtHir. One <»f tin* most 
t xtraordinary instances of 
n«*‘<ting ill a li<>llow tr«M* is 
adolflttl by some t»f tin* 
Iwaiibdls of .\frica ami 
Asia. Here tbc hen- bird is 
at iiially built in with clay, 
pn»bably by her malt*, who 
lit any rate feeds her witli 
the greatest devotion dur- 
ing tlie cnforec*d seelusitm. 

Feathered Found- 
lings. Wi* have, lastly, 
the eiirioUH habit of brisKl- 
parasitism, exhibited by 
the coW'birils of Soutli 
America ami our riativi^ 
euek<M». whirli de|>osil their 
eggs ui the nests of other 
birds. These eggs an* 
apjiarcntly, at least in th*' 
euektsi, not laid in this situation, but c^arriid 
there in the licak of the hen bird. Tlwf hedge- 
sjmiTow and s<*veral other of our native perchers 
arc victimis«*d in this way. .An illustration 
is apfjcndt-d of a cuckfsi s egg in the mwt of 
tlie meadow -pipit 1315 ). TIu* young ciiekmi 
dt'velojis mure quickly than its iinfortiinaU* 
foster-brothers and sisters, whom it ousts from 
their legitimate home, shoving theni over the 
edge of the nest to ixTish. In this inhuiuan 
proctreding it is aid(*d by a hollow lH*tw'e<*n 
the shoulders, which later on disapjarars. The 
mi.Mguided foster-parents tend the unnatural 
guc-st with the greatest assiduity, and have hard 
work losatisfy its inordinate af>|s-tite. The inUd- 
ligence of birds obviously luis strii't limitations. 

The eggs of the cuckoo undoubtedly vary a 
good deal in ap|)earanee, and it has lx*en mm^rUyd 
that they commonly resembk* those of the 
particular »[K*cicH selected ns a victim. This is, 
however, extremely doubtful, and certainly not 
supporUd by the photograph from nature here 
given. 


CmUinued 








the vtudent should W careful not to make the 
•onnd too sharp. 

Trill Fmctice. Trill practice strengthens the 
lingers. It makes their lowest joints responsive, 
and gives to them the independence necessary 
for good violin playing. Great violinists know 
this ; their trill exercise never ends. 

Such finger drill can be done without a viohn. 
Place the Wt thumb against the tip of the first 
finger then strike the tip of the second and third. 


at the end the second week, and so on. The 
beats in every shake must be equal. Each finger 
should ^ raised high, and desi*end on the sUuig 
like a little hammer : but the fingers must go 
down frt'ely. In trills by semitones there should 
be no rubbing of one digit against its neighbour. 
It is useless for the student to think that he can 
learn the shake in a day. rnnatural force 
should not Ik* us(»d and over exertion must bc' 
avoided. Thi'ix* is no lietter practice than to 
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SHAKE combined with DOUBLE STOPPING 
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Ex. 85 . 



or third and fourth fingers against t he palm of the 
hand. Make the titw strike as far down towards 
the wrist os possibk*. Regulati* each stroke by 
the ticking of a clock, or. if in a railway carriage, 
by the motions of the vehicle. Make the strokes 
forcibly. Keep the unemployed fingers rigid. 
As the finger muscles get stronger and more 
independent, increase the number of strokes to 
each tick, or the soimd by which the practice 
is regulated. To increase the pow'er of the 
troublesome little finger, put together the tips 
of the thumb, first, second, and third fingers. 
Then make the fourth finger wag backwards and 
forwards as far as it will go. The motions should 
be done with regularity and increased velocity 
day by day. 

These drills are useful for acquiring that 
finger-freedom which is indispensable in making 
a good shake. But such exercises must not be 
done erratically. After pract4sing at odd 
moments for a week away from the violin, try 
t^ shake on the instrument itself. Record the 
velocity attained ; U>en continue this indepen- 
dent shake practice. Test the progress o^e 


Ex. 27 .] 

Solo ShaKes. Nf‘V(‘r um* the first finger 
during practiei^ in a singli* shake. Pay [larticular 
attention U) exercising tin* little tingt'r. In a 
solo the shake should always Ik* given its full 
value in time. To render it as brilliant as pos- 
sible gcKKl players sometimes Is-gin a shake iialf 
a Urat lK*ff»re tie* time indi('aU*d in the musi<*. 
The student should devote at least a (juarter of 
an hour everj^ day U* playing emt* or more scales 
iif) and down the fingerlKiard with the slow 
shake at first, increasing the sfKted graduallv- 
This may af>fK*ar wearisome unless the w^f* 
instructor remcmlicrM Samuel Butler’s wonis 
that “ Drudgery and knowledge are of kin.” 
Tb<* latter cannot Ik* gaine J without imying its 
price, and this is the surest way of obtaining 
brilliancy and jK»wer in fiddk* playing. If 
knowUtlge is worth liaving. aspinr to get it 
completely. Do nf»t Ik* retard'd by wanting 
time over alluring and unprofitable tunes. Such 
are to Ik* found in many violin methods. These 
pills, to help the h'arner, arc often so highly 
sugared that the object in swallowing Uiem is 
misunderstood, although that should be the 
first consideratioiL The learner who cultivates 
the ability to write out bis own exercises can 
practise the shake in a different way each day. 
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Turns. Having oonqvered the slialce with 
single notes, tiie smaller ornaments wiD be found 
eMV, The d$rect turn consists of three or four 
little notes preceding or following a chief note. 
These are played by the same bow which takes 
the chief note. fSiiC Ex. 28.] 

If the turn is inverted^ it is marked as shown 
in Ex. 29. 

A Hingle in<trderU is a sharp alternation of the 
note to be played with the semitone above. The 
word comes from the French “mordro” — to 
bite. I Ex. 20.] 

When two such signs occur over a note two 
biU*H occur before? the note is emphiu^ised, the 
ornament then IxMng called a drnihff morderU. 
lEx. 81.] 

The ajypoggiatvra is a little grace-note, eithetr 
long or Hhr»rt, litc^rally “ leaning/^ or resting 
against a full-sixid note. It den's not interfere 
with the time of the miiHtc, the two notes being 
ex<H!UtcHl with the same Ikiw in the space ullotUnl 
for the se<?ond. [Ex. 82.] 

Lastly, the arriacrnlura (or “ short appoggia- 
tiira*'), mtmning to erush, is a little note with a 
stroke across its tail, preceding a ftill-sixed note. 
The f(»rmer is fingered so quickly that it almost 
apiiears to tumble into its neighlKiur. (Ex. 88.] 

Ex. 86. LarghfWi. ^ 80. tr 

tr ^ 


ffhfl ki* must move with the greatest rapidify and 
regularity; in the second place, Uie notes of 
the accompanying part have to enter as precisely 
as they would do if attention were concentrated 
on them alone. Ex. 86 illustrates what is meant. 

Vibrato. If Stradivarius, before making 
a fiddle, had to wait hve or six years while the 
w%x>d of the belly was being dried naturally in 
the air, protected from sun and rain, it is only 
fair that the player on such an instrument, who 
is desirous to excel, should have to exercise his 
patience for a considerable period. Although 
unsuccessful at first in controlling the finger 
sufficiently to master the foregoing exercises, 
they will appear easy to the student if he goes 
hack now to some of his earlier tasks. To each 
note of a simple exercise the learner should strive 
to im^Mirt a tremulous or impassioned quality 
of tone. It is the accomplished violinist who can 
render the simplest tune most beautifully. 

The efTt'ct known as the vifnato is caused by 
making ea(?h finger in succemion throb on tbestring 
by increasing and lessening the pressure of the 
finger-tip. The motion which alters the stopping 
should Ik* very slight, so as not to int€*rfere with 
the purity of the feme. Practise slowly and 
steadily at first. T)c*vote ten minutes to this 
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Ex. 87. CHANGING THE FINGER 
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The Double SheKe. These minor em- 
b/llishments lead us to the consideration of tliat 
exUneroely diffi<'iilt ornament the dmdde shake. 
As a preliminary exercise, the pupil is advised to 
return to the double stopping in sixths, and make 
a single trill alternately on the top and bottom 
notes while keeping the bow on both strings. 
[Ex. 84.] 

Now practise making chain shakes with two 
notes together in thirds, and see that they 
are in tune. If not. they will be offensive. 
Begin slowly, listening to make sure of the in- 
tonation. Make the beats equal, and increase 
the speed gradually. On the lower strings 
shakes are not taken so quickly as on the high 
ones, owing to the slower vibration. To be 
effective the shake must bo executed literally 
w'ith “grace.*' It should be interpolated in a 
melody witii lightness without disturbing the 
time. Double trills which employ open strings 
have no turn at the end. We give a useful 
exercise, wliich should be oontinued for two 
octaves, up and down, and transposed into 
other keys. [Ex. 86.] 

The most diffioult of all shakes. on the violin 
is that which necessitates the playing of an 
aooompaniment at the same time, so that the 
effect is as of two performers instead td one. 
In the first place, the fingers which execute the 
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study every day till the vibrato can be produced 
easily. Give 8pt*cial attention to the weak third 
and fourth fingers. A long, sustained note may 
be rendered very beautiful by beginning with the 
vibn to, slowly and gradually increasing its speed. 
In old music this effect is sometimes indicated 

hy dots, thus Noaudays it is left to 

the discretion of the player. 

It may be noticed that the vibrato is used in 
four distinct ways. First, it is done quickly, 
for giving a strong accent to a note. Secondly, 
it is used for sustaining slow notes in an emotional 
manner. Thirdly, the vibrato is begun slowly 
and then quickened, so as to make a crescendo 
on a long note. Lastly, it is begun quickly, 
and the throbbing is retarded to make an effective 
diminuendo. 

Tempo Ruboto. A refinement of effect 
in the ingratiating use of the vibrato is a temporary 
acceleration, or retardation, of the time. This 
is termed tempo rubato (or “ robbed time “), when 
some notes are depriv^ and others given more 
than their share of the strict time indicated. 
But these liberties, althou^ oocaaionally allow- 
able in solo playing, should be avoided by the 
student who is preparing to take his {dace in an 
orchestra. 

Changing tbn finger on the same note during 
the same bow is another device lor imitating the 




bvmaa voioe. fiiiigm know Uiat, wben two 

2 Babies of a word epelt different^ are sung on 
e same note with the same breath, the expres. 
sion of the second syllable is slightly different to 
the first, the reason being that different vocal 
cords are employed for their enunciation. 
Almost an identical effect is elicited from a violin 
string when the second of two notes linked 
togemer is stopped by a different finger. How- 
ever ^ual the strength of the finger.^ may be, 
there is a subtle change in the tone. 

The student should now turn to Ex. 87. 

In the first bar the second finger is draw'n 
back to C in the first position, so that the fourth 
finger falls down w'ithout any gliding sound. 
This power of inaudibly altering the fingering 
of one note is important. Success in |>ortamento 
playing often depends on it. While the change 
takes place the bowing must be continued 
delicately, so that no difference in quality can 
he detected, especially if, in onler to continue 
the same sound, the string as w'cll as the finger- 
ing is changed. 


marvelloQs empjbyme&t of harmonica. Hk rivmk 
regarded the innovation as ** claptrap.** IV) 
play harmonics w ith facility, the finer the poittta 
of the fingers are the better. Thick, stumpy 
fingers are not well adapted to such work. 

Natural Harmonica. In a full -sited 
violin, half the fn*e k^ngth of the E string will lie 
found about fi in. from the bridgt*. After 
touching this tx>int lightly with the first finger, 
and getting the octave E on th<' first string, 
with the fourth finger find that jH»int which 
measuri's off one-third, approxiiuntcly 4 in., from 
the bridge. Bow lightly. The resultant found 
will lie B, a fifth above the harmonic E. Measure 
off with the thinl finger thst hetwts'n tlic 

centre and third segment, indicating one of the 
qunrt<*rs of the whole, or nlnuil II in, from tlu' 
bridge, and find that note which gives tiu* chmblc 
octave of the o]X‘n note. 

But the finger can Ik* placed lowiT down the 
finger-hoard so that it restsover a corrcsjK)ii<ling 
lower third— S in. from the bridge— or w'cond 
fourth division — 9 in. — of the string. The Imr- 
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Harmonica. If the violin in finger-chang- 
ing is capable of closely imitating tht* singer, it 
transcends the human voice in another respect. 
A few' ot'-complished singers with phenomenal 
range have been able to produce very high vocal 
notes of a pure and fluty quality, but every 
violinist cam cUcit such sounds in greater variety 
after a little practice. If the fingerboard of the 
violin is regarded, it will be obs-i^’ed that the 
free vibration of each string takes place betw'ecm 
two fixed points — the nut and the bridge. Now, 
touch the £ string lightly with the first finger 
half-way between these points. Bow the note 
softly. The sound heard will be an octave above 
the pitch of the open string. In quality it is 
clear and beautiful. In the same manner the 
string can be made to divide itself into vibrating 
segments of 3 thirds. 4 fourths, 5 fifths, 6 sixths, 
ai^ so on. But such sounds are produced most 
easily from the G string, because it is the deepest 
in pitch. They are known as Harmonies, It was 
Pagamni who first asteni^ed the world by his 


mtmic ohtainc^d will Ik* like that at the iipfST 
third or up[H*r fourth diviniun, but less clear. 
By dividing the string into live parts, four 
similar harmonies can la* pTotlueed at any one 
of this notf*s. They give the double o<*tave of 
the third of the ofH*n noU*. This ability to ehmisi* 
either position is usc-ful in fingering, Tliai 
harmonies can be fingered from either end of a 
fiddle-string may puzzle the student. He has 
beien knonfn to argue tluit, if he ti*iu*h<*s the 
string higher up or lower down, he li^ss#?ns the 
vibrating segment. Quite so, if his finger 
presses the string firmly. But he disrs not 
“ stop ’ a note when prfKlueing a luirmonie, 
although, touching lighlV at a natural jx)int, 
the whole string continues Ut pulsate. What 
is altered are the divisions, or lengths, of the 
vibrating segments, when th<‘ string is 
partially damped above eertain ni>deH. This 
causes the higher partials ’ of the strings 
to assert themselves and sound their elear 
overtones. [Ex. 38 ] 
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MUMO 


Artiflciml Hmrmoniem* Tlie fonegoing 
hmrmonictt olHained from the open stringi are 
termed natural, a» all harmonicn, of coorse, muat 
lie. But when the finit finmr forma a new nut 
hy atopping the atringa fimny, and a disengage^ 
finger lightly touchea a node a^ve, the harmonic 


C^oii Sordlffeo. Sordina,’* or “ Sordmo,** 
ia the Italian lor whatwe call a violin mute.’* 
The effect, however, ia not to render the inatni- 
ment dumb or ailent. It ia rather that known 
in ainging aa the qualitv of the ” bouche fenn^e,” 
or abut mouth, when the vocaliat cloaea the teeth 






in (‘filled artdiciiil. Place the firHi finger down 
firmly on (' (first ledger line below stafT). Lid 
the fourth finger n^nt very lightly on the jKisition 
of F. a |K»rfeef fourth alrovc the noU^ Htoppt*d. 
Bow the string softly. Instead of F the sound 
will Iw C*. two octaves alnive the V stoppi^d hy 
the first finger, U'eausis nlnive the new nut. the 
shorUmed string yii’lds the harinonie natural 
to it. KtH.*ping the first finger in the same place, 
atrtdch the fourth lightly over the point for (J 
alKive the F. The tone will now Ih' (i, an octave 
and a fifth alxive the note stopped. Praciis<‘ 
both the tirst and senmnd methcKla of harmonic 
production. On the 0 string, a stronger liow 
can be usc«d than on the gut strings. Extend 


and almost the lips. In other words, the violin 
hums. Its tone is thus diminished when a little 
extra bridge is fixed over the real bridge of the 
fiddle, or a penny is inserted hetw'oen two strings 
behind the bridge. The quality of sound thus 
obtained is mysterious and mournful, for which 
reason the mute is often employ I'd in slow piect^ 
of a pathetic character. When the words “ con 
sordini ” or “ con mutn '* occur in the music 
the mute must be put on. It is taken off 
when tli(‘ indication “ senza sordino ” is 
reached. 

Pixsicato. Pizzicato effects for the left 
hand are got by plucking one or more strings 
quickly whilst usually iKiwing another string. 
Thus, if all four fingers are stopping the second 
string in the tirst position, and the fourth finger 
twitches the string, the note D, stopped by the 
third finger, is sounded. If the third finger then 
twitches the string, C, stopped by the second 
finger, will sound, or if the second finger twitches, 
the B. stoppl'd hy the first, will bo heard. In 
asc'cnding a scale, the operation is reversed by 
the stopping fingers being put down instead of 
taken off. The fourth finger then usually does 


Ex. 41. 

liOWCMl 
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the serii's up the scale by semitonce the length 
of an octave. [Ex. 89.] 

Excellent practii'c can be obtained by trans- 
posing Army bugle calls a fifth higher, and 
imitating them. [Ex. 4C.] 


the plucking, so that the point of contact may 
lie as far away as possible from the place where 
the sound is checked, the effect being best when 
the twa^ing is done by the finger farthest 
away. [Ex. 41.] 


Continutd 
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upon (ho ironwork. aH iu lh<^ civmo of the hookii 
for hanging large gat cm. 

The ende of timberN ahouid not bo built into 
brk'k walla, an they are apt to diHjay, but there 
ahould be formed, to receive the enda of all auch 
timbera, a reoe a which will allow a free circula- 
tion of air round them. 

Prwparatlons for Fixing Joinery. 
Wherever joinery in required to Ih< fixed, in 
brick openingA or againat the face of brick walls, 
pn^paration for its proper fixing must be made. 
A method formerly in vogue, but much less used 
now, waa to build in at intervala wood blocks the 
aiae of an ordinary brick ; but it was found that 
auch bloc'ks are apt to shrink, become loose, and 
then^fore Im? unreliable, and in place of them 
similar bricks made of fine breeze concrete art^ 
now used. These are not liable to shrink, and 
give oxoellent fixing for nail < and screa's, but care 
must be taken if two adjoining faces are exposed 

S iving a salient angle, not to split the bric'k in 
riving in nails. Another method is to build in 
wood slips. The 'e are thin layers of a*ood the 
same size as a brick, about | in. thick, and are 
insetrted between two bricks m place of a mortar 
bed. Being thin, they are not liable to shrink 
appreciably, and are firmly held by the weight 
above them ; but care is requum in fixing 
joinery to them not to split them. Another 
method which answers admirably for fixing 
solid frames is to build into the brickwork iron 
hofd/a«f!t, one end split and turned up and down, 
or eke split and spread outwards, the other end 
bent down and tapped for a screw [tlfi] ; this 
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end is left expused in the fat*o of the brickwork, 
the frame is fixed by means of a screw to it, 
find the head of the screw may be count er-sunk. 
[See Joiner.] 

Position of Fixing BlocKa. Whatever 
the means of fixing adopted, points for fixing 
should be provided in all openings within 12 in. 
of the top and bottom, and at intermediate 
points not more than 18 in. apart, and in the case 
of dadoes, rails, etc., not more than 3 ft. apart 
horizontally, or more than 18 in. vertically. 
Where joinery is to bo fixed to an old wall the 
bricklayer must cut a series of holes at similar 
intervals, into w'hich the joiner drives wedges of 
hard wood, whkh are cut off flush with the face 
of the w'all or of the plaster. 

BrlcKlxyera* WorK for Other Trades. 
The bricklayer usually beds all wood plates 
and lintols supplied by the carpenter — t.e., 
he lays on the surface of the brickwork 
which is to receive the plate an even bed of 
mortar on which the plate is laid and levelled. 
He also beds or builds-in templates, corbek, or 
brackets of stone supplied by the mason, or of 
iron supplied by the smith. He ako beds floor 
and wi^ow frames, and points all round them 
between the frame and brick reveak in cement ; 
sometimes screeds are formed against the back 
of the reveak to receive the face M the joinery to 
be fixed, and this k usually done in mortar formed 
of one part of lime to three of sand, with the 
addition of I lb. of clean bailock*t hair to eve^ 
2 cub. ft. of lime, to eve it cohesion, as in 
plasterers* work. (Sso Inastertr.] 



Alteftel 014 BricllworiL The method 
of toothlxf new wmk to old hM been already 
de0Ciibed^age2268]. Another operation that ia 
frequent^ neoeeaary is the cutting of a new 
opening m an old wall If the brickwork be 
sound in chaaracter, and the opmiing of moderate 
sise, say 5 ft. or leas, the opening may be cut 
away without any fear of ooltaM or settlement. 
An arch, with or without alintol, is thrown across 
the opening as for a new arch, and the brickwork 
above made good to it ; the jambs are also, in 
many oases, rebuilt, or at least refaced. If the 
work is not sound in character, special care 
must be exercised, as the cutting away is apt to 
shake the wall l^en possible, a portion of the 
thickness only, say one-half, should be cut away, 
the new archer lintol inserted under this portion, 
and the whole made good before the other 
portion is dealt with. If the opening is a wide 
one, and a girder or bressummer is to be inserted 
to carry the upper part of the old brickwork, 
the upper part of the wall is first carried on 
needles [see page 018], the brickwork is cut away 
as required to form the opening, and the new 
girder is then put into position and supported on 
iron stanchions or storey posts, or by brick piers 
erected by the bricklayer. When in position, 
the upper flange is covered with a thick layer of 
cement mortar, on which slabs of stone are 
bedded, equal in width to the thickness of the wall 
above. On these stones a brick wall is commenced 
as already described, and is built up to the under- 
side of the old brickwork, but no footings are 
necessary ; the wwk is carefully set out and 
finished, so that it will support the under side of 
the old walling, tiles or slates bedded in cement 
being employed to make up any height that will 
not accommodate a full brick course. All such 
work is executed in cement mortar, and the 
process of finishing the new work tight up undc^r 
the old, which involves a process of carefully 
filling in the last joint with mortar from the fac e 
of the wall, is termed pinning-up. 

Underpinning in BricKworK. In 
underpinnii^ an existing wall in brickwork, the 
process is, in some respects, similar to the last. 
A short description of the general process and 
particulars of the excavator's work was given 
on page 335. The illustration [114] shows an 
end wall of a building the foundations of which 
are to be carried down to a depth 5 ft. below 
their former level. The necessity for this may 
be due to a failure of the earth below the old 
concrete, or to provide increased height for a 
basement. In the first case the old wall will 
have shown signs of failure, and will have to be 
shored before the foundations are touched ; in 
the latter case, if the ground be solid in character, 
the work may be executed without this pre- 
hminary in many cases ; but judgment and 
experience alone can determine in any particular 
case which course to pursue. 

The pier A or the piers A and £ would, in 
most cases, be first dealt with. An excavation 
large enou|^ exactly to receive the new concrete 
block is made to the necessary depth, and the 
sides are well timbered [page 3^], and the 
concrete bed inserted, and allowed to set. 


The Wol^yeir, after the new concrete fomidn* 
non of the fimt pier or set of piers it in positlont 
sets out Uie new footings on the top of it, with 
due regard to the poution of the old brick 
Su- w»d erects his wall. 

built of the same length as the concrete 
foundations, and in erecting it a toothing is 
form^ at the end to receive the intermemate 
lengths ; at the top the wall is pinned up tight 
^aiimt the old one. In constructing other 
lengths of the wall subsequently, such as the 
pi®r E. if not carried out at the same time, 
and the central pier C, care must he taken 
to pr^rve the proper horixontal alignment of 
the different courses, so that when the inter- 
mediate portions, B and 1). of the wall are built, 
the whole will bond properly, and form in effect, 
when completed, a homogemK)us wall, profierly 
bonded, and with regular and horizontal 
coureea, and to ensure this, a sUtrey^rod [ 1 14], con- 
sisting of a strip of board in which the cours<^ 
are marked, sliould be employed, ctspeiually if 
the undermnning be of considerable depth. 

BricK Pnving. Brick paving [117] is usihI 
in various forms. Ordinary stw^k or other forms 
of brick may lie empIoyiHl, and laid Hat or on etlge, 
and are used for paving coal-cellars and similar 
positions where then^ is not much or heavy 
traffic ; they may also 1 h^ used around the out- 
side of the building to form channels, which 
are sometimes employed to help in keeping 
the building dry. and for yards when the traffic 
is not heavy. In other positions subject to 
much wear and tear, ns in the cose of coac’h- 
houses and stableyar^, clinkerH ||Mige 1848] are 
much used for paving. Staffordshire blue bricks 
of special form [ 1 18] are also frcf|uently employed, 
their edges being chamferiHl U> give a reliable 
foothold for the borM*H. Som«^ form <if hard 
bed should be provided to receive this paving. 
It may consist of hard dry rubbish, w'cll rammed 
or conHolidat4Hl with a heavy roller ; hut where- 
ever hard bricks are usimj, and a thoroughly 
reliable floor is required, without any liability to 
become uneven with wear, a giMwJ IshI of cemimt 
concrete at least fl in. thick should provided, 
and the ground below it should l>e previously 
well rammed or consolidated. 

Laying Pavings to Falla. The floor of 
any uncovered yard must not bo laid |H)rfecily 
horizontal, or water would lodge on it and not 
run away, but the surface shiHild be inclined, so 
that any water will run off to one or more con- 
venient points, where it may be carried off by 
a drain. This fall should be formetd in the 
concrete bed. This work is descri lied as faytng the 
concrete to falls, and requires careful setting out 
and levelling to ensure that the paving shall at 
no part be hollow, thereby retaining pools of 
water. The concrete is usually finishaa with a 
floated face in Portland cement and sand, to give 
an even bed for the bricks. These are.bcxided in 
cement mortar ; the vertical joints may be filled 
with mortar as the bricks are laid, or may be 
kept fine, and when the floor is laid, either dry 
cement is brushed into the joints, or grout, 
consisting of cement and sana mixed with an 
excess of water, is brushed over the floor so as to 
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iklB rurifiS, ROLUFASTB, AND PAVIKU 

1a All cAMMi in which the tinttlicd surface is of be at least 2 in. thick, and may be composed 

an omsfnental character, care must be taken in bo far as the bulk is concerned of oim part of 

turantfing any paitemH that may t>e used, so as Portland cement to four parts ai small shingle 

U> otmtre with the suaces they are to occupy, free from salt, or of fine granite ohippings, and 

and in adapting boroers to any iiregoJarities in finished with neat cement } in. thick laid imme> 

the plan due to proiortions or other causes. This diately after the coarser stuff, so as to set and 

Hhould be provided for in preparing the design, be ?omo incorporated with it ; or w'ith crushed 

Imt the execution depimds on the workman, and mranite mixed with Portland cement, whkh is 

retires careful forethought and attention. knoan as gramoUihie paving. 

1 ile PnwiQg. Tilos aro very largely used Chmnneln and Guttem. If channels or 
for pavings [119]. They vary greatly in thickness, gutters be required in any form of paving they 

Hixc, Hhapis and colour ; tl^y mar be of one must be prepared for in the oonerete bed in 

plaincoloar throu^d^ut eaehtiie,anj throiigbout such a manner that the full thickness of the. 

the whole floor, or tiles plain in themselves may paving can be formed at all pomta in the channel, 

be uaed in various €H)lourK to form patterns, or and still give the required finished sixe for it. 

the tiles themselves may be of two or more Aaphalt PPeiag. Asphalt is a good deal 
colours. In places wlieie ’thenv is no actual traffic used for pavings. It must be prepared for liki^ 

over them — as. m hearths — the tiles may other uavings, and the surface on which it m laid 

have a glaaed surface. should be thoroniddT dry. It may be laid in any 

Tiles are laid on a floated face formed on a thickness from ) in. up to 2 in., and if it exceeds 

bed of conoreie ; th^ must be cut, if necessary. 1 in. hi tfaiclma^ di^ld bo laid in two coats, 

to fit irregular positions, are immersed in water which is ahrays desirable when it is reqnirea 

for some time before laying, and are laid to be absolutely wateqprooL It can be turned 

and jotuied in eoment. Tim oeasent bed sboald up against the walls in a oontmaous layer^ 

be about | in. thick to allow of any slight which, in cases wheta water is liable to coUeot 

unevenness in the tikis being sdjusted. on the floor, is a great advantage. In road 

Moanic nnd Mnrblo Pnwing. Mosaic work the ssfdiait is sometimes laid as a powder 
floors, whether of tile or marble, are set out on and beaten with heated irons, but hir m>ocs it 

sheets of psper. the small cubes of whieb they is moea neual to bast the aspimit as for damp 

are composed being temporarily fixed to the eouises. and spread it while hot. (¥w wood 

paper so as to form the required design. They Uock flooring, see Joine^.] 

are laid in eeelione upon the piapmad bed. Comtimmed 
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A STUDY OF TEMPERAMENT 

Group 3 

PSYCHOLOGY 

A Pafchological Explanation of Optiniisni and Peatiffiiam. The 

5 

Qnality of Fedinff. The ReUtion of Pleasure end Pain to Health 

CuiltiMIIMl t)U«H 


By Dr. C W. SALEEBY 


Organic Optimism. Organic optimism ia 
a term which the present writer has already em- 
ployed elsewhere to indicate that more or less 
cont^ted, happy state of mind, or state of the 
conscious self, which depends upon the health of 
the structures which are concerned with organic 
sensation. It might be C4&Ued gasiric ojdimiiim, 
in order to indicate the large share which sound 
digestion plays in it, or it may be called conMifn- 
%iSnal optimism. It might be argued that it is 
more a state of body than a state of mind ; 
nevertheless, the conoition of this organic sense 
of well-being is a never-to-be-forgotten factor 
of the state of mind at any given time. It is in 
consequence of this fact that every man in health, 
as the present writer has said elsewhere, has an 
organic bias towards optimism. Such optimism is, 
of course, entirely non-rational. It has nothing 
to do with beliefs or intellectual processt's of any 
kind. We have already seen how, in disease, it is 
capable of completely outweighing a whole series 
of beliefs of the most horrible kind, or rather — 
and this is the all-important point — it may pre- 
vent a person from holding and realising those 
beliefs even when they are f(»rced upon him ; 
for instance, the belief that he has to be fed by 
a tube, cannot move any of his limb*, and is lying 
on a mattress in a padded cell. This is a state 
of affairs in which a perversion of organic sensa- 
tion may permit a man to be radiantly happy. 

Organic Peaaimiam. Now, it is the fact 
that a certain measure of organic optimism is 
the normal state of health ; organic pessimism 
is a state of disease, just as an insane measure of 
organic optimism is a state of disease. In general, 
wo apply the term tndaneholia to the pessimism 
witnessed in a^lums. But it is, of course, a 
child's delusion that people can all be divided 
by a sharp line or by the walls of lunatic asylums 
into the sane and the insane. The present writer 
wiU put this question, which the reader will 
consider, and to which he may contribute an 
answer from his own experience — Is there any 
pessimism which is not really identical with the 
pessimism of melancholia, and if we examined, 
or were able to examine, the famous pessimistic 
writers of the past, such as the two Germans 
BMDtiQoed in last article (both of whom were, of 
course, admittedly insane) should we not find Uiat 
the organic sense of well-being was depressed in 
every case ? The answer, which is here strongly 
suggested as true, thou|^ it would perhaps be 
premature to dogmatise, is that pessimism^ as 
we know U in the history of thought^ is invariably 
a morbid prodnet : nay, more, that it must neoes- 
utiiy be a morbid prwet. This must sorely be 
so, since no one who feels the |^w of health ** 
within him, no one whose organic sense of well* 


\yeing is in a healthy state, can fail to see that 
though there is undoubtedly evil in the world, 
ct there is “ much to b<^ thankful for.” Of that 
e has no doubt, since his own siaU^ of m^lf- 
consciousness tells him so, of his own case*, 
immediately and at first hand. It is submit tt*<l, 
then, on theoretical groun<ls as well as (»n the 
grounds that the history of literature and 
biography lead to the same conclusion, that 
Itessimism is a morbid product. 

Rntionnl Optimism. It may further lie 
argued tliat the facts wliich wo have alr(*a<iy 
citt'd lead fairly to a rational optimism— that is 
to say, an ontimism which can Ik^ dcfcndiHl, not 
by saying “ It is good to Ik» alivi*. for I f<H*l it so,” 
hut by argument and n-ason. The argument, in 
short, is that a happy state of mind is nonnal 
to health or to healthy lib*. On the wholt!, then, 
fife is worth living. 'Pake it on ilie very low'est 
ground, and even then we find that the normal 
exercise of the simplest functions of life — i^atiiig 
and drinking, walking, looking, and even other 
ne€<*ssary functions with whicrh the idea of 
pleasurti is not commonly ossociaUd — are nor- 
mally accom[>ani(d by a H<*nHe of satisfaction which 
esmmtially partakes, of course, of the nature of 
pleasure. Living biungs, then, are so <*oristrii(rted 
that the exercise and functions of life, quite 
apa**! from obvious pleusun's sought out and 
attained for their own sake, are yet worth living 
for. It is the constant amaz(*men1 id thosi^ who 
are expcriencid to obsi'rve how invalids, whose 
life would apfiear not to w'(»rth living, yet 
cling to it, and are unmistakably smm to derive 
pleasure from it, provided that the iliniws is not 
such as to have interfered with their organic 
optimism. 

The Quality of Feeling. It is quite 
definitely known that there are m^rves of pain in 
the skin, and these have a definite course; tlmnigh 
the Indy and within the spinal cord, whii’h 
definitely distinguishes them from the nerve^s of 
touch, of heat, and of cold. But. on the other 
hand, sensations in general may have a quality 
which is commonly known as feeling-Ume. This 
subject has lately bism admirably df;alt with 
by Dr. McDougall, of Oxford He agrees with 
every one else that pleasantness and iiniilcosant- 
ness are the two most important forms of 
feeling-tone. We hear a sound or an ex- 
tremely bright light, or have some other sensa- 
tion and, m additum^ we mav have a sense of 
pl^ure or of pain. This toeling-tone is, in 
some way, dependent upon the sensations, as 
Dr. Mcl)migall says, and it '*is in a certain 
degree independent of sensation quality ; for 
one quality of sensation may be at one time 
pleasant, at another unpleasant, and at a 
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third hftve no appreciable feeling-tone. Thua, 
there is, aa a rale, an indifference noini, whidi 
Tariea very widely, not only for different 
aenaattona or different pcmona, but for different 
pomona at different times/’ 

Flennure and Pain. It is a further 
very significant fact that different claaaea of 
aenaation vaiy in this respect. Bays I>r. 
McDougall : The more specialised sensations 

liave comparatively feeble feeling tone ; visual 
sensations, even when very intense, are hardly 
MO unpleasant as a nauseous odour, nor is a 
pure rich colour sensation so pleasing to most 
fiersons as a drlicious odour. The organic 
sensations, excited by changes taking plo^ in 
the viscera (tlie internal organs), have the most 
intense feeling-tone, and these sensations are 
generally so vague that the feeling-tone pre- 
^miinates over the sensations.” 

It is not iKHiHible to go much further than this 
in our analjrsis of the ideas of pleasure and 
pain, file reader will duly have correlated Dr. 
McDougairs remark regarding the intensity of 
the feeling-tone of ormnic sensations with what 
M c have previously said as to their inflnenoe. But 
the general pro{KM4ition that f<«ling-tone plays 
its greatest part in the oldest and most essential 
Hcnsations must very carefully pondered 
over. It is in accordance with the gnat 
demonstration of Herlwrt Spencer tliat pleasant 
states of consciousness make for life, and painful 
for di'ath. It is the evolutionary treatment of 
thf^ problem of pleasure and pain which, as in 
so many other instances, has enabled us to 
arrive' at a solution. 'Ilie Bpenoerian pntposi- 
tion is that, in the main, pleasures an* b^eiiciai 
and pains hurtful. Ilius, on the whole, when 
living creatures seek ph^asurable exfieriences 
and seek to avoid those that are painful, they 
are seeking the beneficial and avoiding the hurt- 
ful. Plainly, those which seek the pleasurable 
and avoid the jiainfui must thus have an ad- 
vantage in the struggle for existent^ over thoae 
which do not, ana still more over those — 
if their existence could be conceived — whose 
tendencies were to seek pain and avoid pleasure. 

Plnnaure in Life, aad Pnin In Dnatb. 
” Sentient existence,*' says Spenoer, "can 
evolve only on condition that pleasure-giving 
acts are life-sustaining acta.” Thus the fact 
elsewhere noted by Spencer that ” pleasure 
somewhm, at some time, to some ^ing or 
beings, is an inexpugnable element of the 
conception ” of good originates in the very 
nature of sentient existence. ” Pains are tJoie 
eorrelatives of actions injurious to the organism, 
while pleasuies are the correlatives of actions 
conducive to its welfare.” 

Indeed, we must quote from the ** Principles 
of l^iychology ” a passage now claasioal : ** If 
we Miostitute for the woM Pleasure the equiva- 
lent ^raae^ a feeling which we seek io bring into 
eonseumsness and retain thert^ and if we sub- 
stitute for the word Pain the equivalent phrase, 
a fe^ng which we seek to get oni of consoioneness 
and to ke^ owl, we see at once that, if the stales 
of oonsrioumees which s ereatuie endeavoors 


to maintain are the oorrelativee ol injuriona 
aotUms, and if the states of eonsciotuBeas which 
it endeavours to expel are the correlatives of 
beimficnal actions, it most quickly diaapp^ 
through persistenoe in the injurious and avoid- 
ance of the beneficial. In other words, those 
races of beings only can have survived in which, 
on the average, agr^ble or desired feefings 
went along with activities conducive to the 
maintenance of life, while disagreeable and 
habitually avoided feelix^ went along vrith 
activities directly or indheetJy destructive of 
life ; and there ever must have been, other 
things being equal, the most numerous and long- 
continued survivali among races in which those 
adjustments of feelings to actions were the best, 
tending ever to bring about perfect adjustment.” 

Whnt Spmcnr did aot Mena. It will 
be evident to the reader that this is a view the 
reverse of which has been held by certain people 
in all ages. To Spencer’s law there are doubt- 
less many exceptions — ^none of which is, in fact, 
really an exception, but rather a higgler proof 
of the rule. Nevertheless, men have inferred 
from them — that is, from the existence of 
mischievous pleasures and beneficent pains — 
the dcKtrincs that in general pleasares are 
unhealthy and pains healthy. ” They have 
assumed,” to quote Spencer, ” that we are so 
diabolically organised that pleasures are in- 
jurious and pains beneficial.” “ Tbou^ eveiy 
pleasure raisos the tide of life, every pain lowers 
the tide of life.” ” And thou^ as every 
medical man knows, tliere is no such tonic aa 
haj^iness ! ” 

jiiis profoundly important psychological 
truth must not be perverted. It is far from 
meaning that we are always to avoid anytiiing 
disagreeable and are always to give the rein to 
our desires. It certainly does not interfere with 
the doctrine ” that it is good to abstain from 
certain forms of self-indul^nce in order thereW 
to achieve higher and more enduring happiness. ' 

la Life Wortb Living ? Thus we are 
able, oven without the aid afforded us by 
the modem experimental study of the ph 3 ^ 0 M 
effects of pleasure and pain, to answer the old 
question as to the balance between pleasure 
and pain in human life. We need not be gnide^ 
aa most thinkers have been, by our organic 
sensation, declaring, according as it dictates^ 
that jdeasnre outweighs pain, or the reverse. 
Binoe we know that the pleasurable is normally 
correlated with health, and that the patnfol 
brings diseaiie and ultimately death — ^pain 
being none other than dis-eaae- onr question is 
answered. In a word, aa eveiy <me know% 
health and happmess are oocii^ted. It ia^ 
indeed, a neoeasary part ol the oonstitation of 
all aentient things that pleasure predominates 
over pain. Only on this aasomption are we 
entitM to declare that life ia worth living — 
which is the assumption that lies at the root of 
all our morah^, otherwise murder would be 
a duty, and Napoleon, whose criminal hisl 
lor ilmighter consumed 8,000,000 human Kve% 
would be the supreme saint of bsrtoty. 
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with the coiiftckratnM of the iuper* 
human power of their diTimtiee and 
kinga and priaata. The myatio 
element in nature haa never found 
more fitting expreaaion in art, and 
even at the preaent dapr ancient 
Egyptian motifa and ideaa are 
employed whenever the myatenea 
are to bo auggoated. 

At the very beginning of the 
dynaatk age, wattle and mud were 
replaced aa building material by 
bnck and atone. lS>th were em- 
ployed for the building of the 
THK OHiix Pyramida, which were erected in 
XL BBLXD terracea, diminiahing in aiae to- 
ward! the top, the atepi being 
filled in from the top downward! until the perfect 
pyramidical ahape waa achieved. Within 
pyramid ia a room, which ia reached by a narrow 
paaaage and contain! the aarcophagua of the 
King, and a IHtie chapel dcHtinad for the cult of 
the dead. 

Thw Sphinx nad Pyra* 

midn. (H the grandeur of 
theao Pvramidfi, and tlie energy 
entailed by t heir eroc.ion, aomo 
idea may be gathered from the 
fa(*t that tiie Pyramid of 
Khufu, or Cheo|Ni, containa 
Home 2,«3(K).0UU blockH of atone, 
eac^h weighing on the average 
two and a half tooH. The 
coloHaalHphinx, t he guardian of 
the three famoua PyramidH of 
(•ixeh, ia hewn out of a rock 
embedded in the Hand of tlu* 
deaert, which haa gradually 
buried its lioo-Hhap(*d l>ody, 

HO that only the nei^k and 
Hhouldeni are vini ble. The con- 
oeptifm of the Sphinx, with 
ita wtnrd pouter of myattYnoua 
auggtwtion, ia unqueationablv 
the greateat achievement of Egyptian art — nay, 
atandn alone in the art of all timea and countriea. 

From the beginniim of the Third I^anty, 
about 9(iU0 B.C., until the end of the Empire, 
about 1150 B.C., the rulers of Egypt were 
prodigious in their building activity, mit the 
forma had iKxxMne atereotyi;^ at an emiy date : 
and what progress there ia to be noted is only in 
the direction of greater tochnioal perfeclioQ — in 



aoulpture aa well aa m archi- 
tecture. Thna the square, 
unadorned atone pillars, auch 
aa were used in the cauae- 
way leading to the second 
Pyramid at Gtxeh [12], 
gradually took the shape of 
articulated columns. In the 
rock-tombs of Beni-Hassan, 
the progress can be clearly 
obnerve^ First of all, the 
pillar ia given eight facets, 
then sixteen, and each facet 
ia hollowed out into a groove 
to accentuate the edges. The 
architrave is crowned by a 
comice and a square slab in- H 

trt^ucwl bet^ t‘>«.pU?“TmcALMypTi*N 
and the arohitrave. A cir- nouM 

cular slab connects the 
pillar with the ground. Wo have here all 
the rudiments of the orders of architecture. 

The next form is a clear imi- 
tation of a plant form — of the 
lotus. The capital represents a 
closed flower with four leaves ; 
the shaft, which tapers towards 
the top, is formea, aa it were, 
of four Htalks, which are tied 
together at the top by ribbons 
carved out of the stone, and 
marking the base of the capital. 
Later, at Kamak, where not 
only the walls but even the sur- 
face of the columns are covered 
with paintings and hierogly- 
phics, the lotus form is still 
further simplified and conven- 
tionalised, shaft and capital 
being perfectly compact and 
roundea off ; but in other 
columns an important innova- 
tion is introduced in the form 
of a capital representing an 
opened lotus flower, in which may, perhaps, be 
found the first suggestion for the volutes of 
the look capital [ 18]. 

Tho Egyptian Temples. The w'holo 
fsenoe of E^ptian art — architectural, sculp- 
tural, and pictorial— is embodied in their temples, 
whkh were erected on extensive brick terraces 
raised high above the fiat banks of the river, 
and enclo^ within mighty walk sloping towards 



12. caraxwar at the bboohd 

PYKAMIP 



It. Dxvxixipitxirr of thx xuTPnAx capital 
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the top and croTOed by a grooved, projecting 
cornice. The very enclosure has a solemn 
and mysterious effect, which is maintained and 
enhanced every feature in the intermr. 
!nie pyramiaal formation of the sloping 

wallB, which is consistently carried thnmgh ^ 
entire temple buildings, not only gives stability 
but avoids the abrupt angle of a wall rising 
vertically from the ground, and produces a 
pleasing effect upon the eye. In the building 
of country houses some modem architects, like 
Mr. Voysw, have followed the same principle, 
with the happy effect that their cot^es are 
not ugly structures planted in the micist of a 
landscape to ruin it by their inappropriateness, 
but seem naturally to grow out of the soil. 

From the gate on the river-side a symmetrically 
planted avenue of stone sphinxes, or rams [161, 
leads to the entranee>gate of the temple, which 
is flanked by two towering pylons, sloping and 
corniced like the outer wall [14]. Obelisks and 
seated royal statues flank the entrance-gate, which 
leads into an outer court enclosed ny covered 
c'olonnades. Frequently the same arrangement 
of pylons and enclosed court is repeated before 
access is gained to the inner temple, which con- 
sists of a mighty stone-covered, pillared hall 
with a raised central nave, which is provided at 
l)Oth sides with openings for light like the 
clerestory walls of our churches, ana the sanctum 
witli numerous priestly apartments arranged 
around the mysterious gloomy ** oella," the Imly 
of holies, which held the image of the god. 
All the outer and inner walls, and oven the 
columns and ceilings, are covered with pictorial 
symbolic representations in rich colours, which 
still further enhance the powerful impression 
of these buildings [16]. 

Early Egyptian Sculpture. The earliest 
examples of Egyptian sculpture, like the famous 
“ScTilie” in the Louvre and the Sheik El Bcled 


Again and again they chiselled Hie aeated 
figures of their rulers, with their legs and feet 
and arms and hands in perfect sy^etiy, all 
in one massive block, the ejroressionless face 
looking straight ahead [9]. And the same lack of 
invention and stiffness is to be observed in the 
standing and in the kneeling figures— ^veiy- 
thing is in dignified, stiff repose, without an 
attempt at movement or expression. The 
features are recorded with the diyness of a 
topographic map, as though the expression of 
human emotions were outside the range of art. 
During 3,000 years of constant artistic activity 
no Ei^tian sculptor ever thought of raising one 
of the heels of a standing fi^re from the ground 
and lotting the weight of body rest on the 
other foot. The result is that the action of the 
muscles plays no part in Egyptian sculpture, 
and though the muscular forms are at times 
indicated, they lack all accent and expression ; 
a* in the features of the face, there is not a trace 
of passion and emotion and action, of all that 
is essentially human. Imposing dimensions 
have to repine spiritual significance; hut there 
is something intensely awe-inspiring in these 
gigantic stone images, a si^estion of mysterious 
power in their grand, lapidary inflexibility. 

Pictorial Art of Ancient E^pt. We 
have already stated that the genius of the 
ancient Egyptians was essentially architectural 
and sculpturesque ; even their sculpture has 
an arohiteoturaf, massive character, ^eir pic- 
torial art never rose to an> decree of independ- 
ence. It was partly a development of the 
relief sculpture with which they loved to cover 
every available space on the walls and columns 
of buildings, partly an easily intelligible method 
of writing down their records of historical events 
and religious mysteries. Painting, in the true 
sense of the word, was unknown to ancient 
Egypt. C'olour was only applied in flat masses 



portraiture, nothing could be more convincing, 
and, indeed, the EsQrpUan sculptors never iost 
this gift of faithfttlfy recording the features of 
the person represented, even when the early 
realim had been ousted by arebiteotonio 
formulas — the individusl by the typical. For 
well nigh 3,000 years they continue to work 
according to the rules established by tradition. 


to fill in the outlines of their relief pictures and 
drawings on papyrus. Even where the walls 
are not ooveM srith relief decorations, the 
paintings are treated in the same mmmer. 

The subject matter of these pictorial and iriief 
repreaentatums is exceedingly varied, and not 
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only embraces the religion and daily life of great exUmt the pietureM on the walls of tho 

Pharaonic Egypt, but forms a faithful chronicle temph'S and tombs were tho IsKiks of the }HH>ple 

of historical events. But here, again, every tiling of that remf»lc period. 

is hidebound in convention. The king, for Ancient Relief Sculpture. The 
instance, must always consideFabiv exoM^ all relief sculpture of tlie Kg\'ptianH had little in 

other fibres in sUse. The attituoes are more eommon with that of later civitiHationH. The 

varied than in the monumental sculpture, Imt figures do not projtH’t from thi* h^vel surface of 

have always to comply with certain rules. the wall, nor rfo they show much modelling of 

Thus face, legs, and feet are invariab^ drawn in the forms. The outlimM are merely rut into 

profile, but the shoulders and torso full face [ 11 ]. the stone, and then the Wkground chiwllwi 

Foreshortening and perspective were unknown away to a certain depth, so that no part really 

to the Egyptians, and of com^Kisition, in tho proji^cts from tho wall. But the painting witu 

modem sense of the word, there IS never a trace. bright colours fimtls the df^*orated w'all tho 

The figures are placed side by side in long rows, quality of rich embroidery or carma hangings, 

or one above the other. Racial characteristics The ornamental motifs of the Egyptians were, 
are well marked in features and costume, but in the prehistorio time, chiefly suggtwied by 

there is no attempt at individual characterisa- the patterns of baskH-work, and latisr by the 

tion. In fact, the painting and drawing of the flora and fauna of th(^ country. The k>tus and 

ancient Egyptians was a kind of hieroglyphic papyrus planU and the winged lieetle supplied 

language that has little more in common with conventional fomis w hich were not only used with 

art than the use of pigments. If the stereotyped the happiest results by the dynastic craftsmen, 

forms undergo certain changes in the course of hut have survived even to the pnisent day. 

the many centuries, these appear never due to Indeed, certain phases of the modem “ art 

individual initiative, but rather to a general nouveau ” rooveiiMmt can bo traced back to 

fashion, which demanded, say, different pro> distinct Egyptian influenetw. Altogether the 

portions for the bodies. In looking at the ancient art of no other country or p(;riod lends itself 

Egyptian wyy*"*"*^*-*, reliefs, wad wall painb* so w'cil to the suggtwtioti of the supernatural and 

one would no more think of the artists m3niterious; ana from this point of view it is 

ino prodQ43cd tiy” tlum one would inquire w’ortby of note that in the decoration of masonic 

into & gaifie of the compositor who happens temples Egyptian motifs are almost exchisively 

to set the type lor a moam book — and to a resorted to. 

CarUinmed 
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FISHING TACKLE DEALERS 

Unlike wTtain other tradem, the selling of 
Ashing tackUt in rather difficult to understand. 
Tliore is such variety in a compU^tc Ht(K5k, the 
naturt; of which varies so in different districts, 
Uiat very careful study indeed is necessary 
to understand exactly what to keep. For 
instance, we know of a shupkeepc^r wlio resolved 
to add Ashing tai;klo to his business, and wrote 
to a wholesidc Arm, who in turn sent their 
traveller to see him. Thinking that the traveller 
would know all alxiut the business, the retailer 
left the Mflection in his hands, and ordertHi 
something like £7A worth of Ashing tackle. 
The goods arrived in due course, and wore 
priced and put on the shelves, and the 
shopkeept^r awaited customers. When the 
artful angler came to purchase, the merchant 
found that the artichw he had to show were 
considered utterly useless for, the district. 
Eventually he wrote to the wholosak^ Arm 
asking them to take the stock, and offering to 
lose a certain amount on the gcxxis. 

Paraonal Touch. This i%opke?por went 
the wrong way about the business. In the 
Anit plac^e he should have made the acquaint- 
ance of a few g<Mxi anglers in the district and 
got from them the necessary information re- 
garding the tackle to purchase, and if he had 
been very energetic he would have furnished 
himself with an outAt and gone to the streams 
himself in the company of a good angler. In 
this way ho would have picked up the nccossair 
knowle^ of how to purchase, and the kinds 
of tackle reouired. No }K*rson can go into the 
Aahing tackle trade properly unl^ he be 
an angler Ashing the various streams and lakes 
ktmsefi. In this w'ay he comes into contact 
with the angling fraternity, who purchase their 
requirements from him w'ith full conAdenoe. 
The writer started this business twelve years 
ago with little knowledge of it, but by careful 
study, and by taking every opportunity of 
rntting to the water's edge with good anglers, 
he soon learnt the art and built up a good 
business. Later on the scope was extended, 
and a small workshop was erected with the 
neoessary tools for the repair of broken rods, 
splicing, Atting new femiW rings, etc., and 
m time every branch was at command. 

Cnpltnl mud StocR, To start a Aal^ 
tackle businesa properly would require a capitm 
of from £200 to £^ ; but to begin in a 
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small way £75 to £100 would be sufficient, and 
it should be laid out very carefully, somewhat 
as follows : 

Rods, greenheart, 3 piece, 1 1 and 12 ft, light Ay, 
with Wonxed winch Aitings and butt cap, 
ranging in price from 7s. 6d. to 30 b. 

Rods, hickory butt, sah centre, and laocewood 
top, 11 and 12 ft., with brass vrinch Attings 
and butt cap, ranging from 3s. to 6s. 

Rods, ash and lanoewood top, for boys, 0 to 11 ft, 
from Od. to 2 n. 6d. 

Reels, revolving plate, 2 to 3 in., ranging in price 
from 4s. Ad. to 7a Ad. 

Reels, bronxed evank, 2 to 3 in., ranging in price 
from 3 h. to 4a <ki. 

Reels, brass crank, 2 to 2{ in., ranging in price from 
2a Ad. to 4a 

Reels, brass (American), 1| to 2| in., ranging in 
price from Ad. to 2a 

Rod Attings, brass butt rafst, assorted sixes in 
brass and bronxed butt ca(>s. 

Rod Attings. brass and bronxeJ ferrules and counters, 
assortcHl sixes. 

Rod Attings. winch Attings, brass and bronxed, 
assorteil sixea 

Rod Attings, Ch»rman silver, rings, keepers, hitchers. 
Rod Attings, end or top rings and steel snake rings. 
Lines, best waterproof silk, 20. 25, and 30 yd. boxea 
Unes, plaited hemp, 20. 25. 30 vd., on boards. 
Linci, plaited hemp, 40 yd., on Ixiards, for pike. 
Unes, barked, for boys. Id. to 4d. 

Floats, cork, egg-shaped, assorted. 

Nets, landing, assorted sixes. 

Rings, folding, assorted sixea 
Handl«», bamboo and ash, 4 ft. long. 

Nets complete, with folding ring and handles, to 
sell at 3a to 4s. (kl. 

Gut cast lines, 3 yd. long, tapered, each 1x2x3 
X 4 X 5. 

Gut cast lines, 2 yd., heavy, for bait Ashing. 

Got oast lines, 1 heavy, for bait Ashing. 

Gut traces, 2-swivel, 1 ) yd. long. 

Gut traces, 3-8wivel, 2 long. 

Traces, gimp, 2-8wivel, 1| yd. long. 

Traces, steel, 2-swivel, 11 ^ long. 

Out* in hanks of 100, unofawn, h^vy, medium, and 
Ana 

Gut, in banks of 100^ drawn, medium, and Ana 
Hooks to gut and tojnmp, assorted siiea 
Stewart tackle and l^mson tackle, eseorted siaea. 
Pike hooks, double wire, eseorted euee. 

Hooks, loose, in 100 peckets, assorted siies. 

In Aies for streams the following are a good aelectioii 
for most waters : Teal and red, end green, 
teel and yellow, woodcock end hare's ear, 
woodcock and red body, woodooek and g ree n 
body, woodcock and yellow body, lierch 
brown (male and female), butcher* CvMweR'e 




CUocy. fktmmmi oov duni^ bmUrdL 

tiff Jaly dam, A^gwt dm, ciivn dun, 
IdM dim, vutiiag dm. groupo and olarat, 
black gnat, bla« and hare’a ear, blae and 
yellow. 

Flies for lake fiahin^; Teal and red, yellow and 
men, batcher, nlrer doctor, nnen. Green well's 
Cdorr. woodcock and red. woodcock and green, 
wood^k and yellow, blae and black, grouse 
and dlaietv mose and jpeea. grouse and organe, 
Heckha« Feckkam feo faasor. pheasant and 
3 rellow, Alexandra, sand fly. 

Baakets, fishing, white. No. 2, i, 4. 5. d. 

Books, fi in., with two pocket^ to sell at Is., la fid.. 
2s.,2a.<kL 

Books, 7 in., with two pockets, leather cover, 
to sell at 3a. to 7a. 6d. 

Minnowi^ artificial, silk phanborus, assorted sizes. 
Minnows, Devon silver, assorted sizes. 

Minnowa Devon gold, assorted sizes. 

Mhmowa, Devon iiroiized. assorted sizes. 

Minnows, screw tail. 

Spoon iMuta ^ver back, copper inside, assorted 

Spoon baita diver back, red inside, assorted sizea 
Spoon baita with feather on hooks. 

Aitshor spinnora sines — trout, salmon, pike. 

Sinkera split shot. Id. boxes. 

Swivela steel, assorted sizes. 

Swivek, brasa asaorted sizes. 

Strapa basket, la. Is. fid.. 2.s. retail. 

Baga waterproof, assorted, 3h. to 7«. <V1. retalL 
Hooka gimp* asWted sizes. 

Toads, pearoshaped, 3 oz., 5 oz., | lb., f lb., 1 lb. 
Loada mackerel, pear shape, 2 lb. 

are ot^r articles in use in oertain parts, 
but this forms a general stock. 

Proflta. It is naoassary that at least 
fiO per o^t. profit should be put on all classes 
of mdiing tackle so as to allow for loss which 
is unavoidable through having to sell old stock 
at much less than cost price, and in certain 
cases having to destroy it altogether. It must 
be borne in mind that a fishing tackle dealer 
turns over his stock value not more than once 


a year. 

StocKkeeping. There aie various ways 
of shelving this stock, but the simplest is to get 
a number of empty collar-boxes, which can 
usually be procured from any hatter or draper, 
to cover the fronts with green paper, and to 
print tbeeeoB the names of the different articles 
contained. In this wm the dealer can put 
lus hands on tiie difraiefit articles without 
trouble, and also save money, becamae small 
pnroels oaielessly kept see very easily lost. 
One can put about £10 worth of got casts into 
a small envelope, so that the advisability of 
boxes is apparent^ A stock of fishing tackle 
takee np very litUe room, as most of the articles 
■le very small It is neoeasaiy to be very 
eareful with the buying of aU kinds of flies, 
gut, hooka, gut casts, and loose gut, so that 
thm is » suffeanney for one season on^, as any 
kA over until anothor season maybe treated 
ae bad atook. AH kmds ol gut and fliee loee 
their strength after n time, becoming Hable to 
bfeek, and to an ao|^ there is nothing more 
annoying than aftebookiiig a fish and playing 
ft a lew to find ft eaoape thro^ the 

tnedde g i v i ng wi^. 


San Fiahing. The tackle lequiied for sea 

nshi^ is neither varied nur expensive, and 
requires very little knowledge in handling. 
£10 to £13 will go a king wav in providing a 
ffxxl stock, which ought to W somewhat as 
follows : 

Rods, oAh, 2'jr»int, 9 to 12 ft., varying tu pries 
frt>m 2a. to 5 k. 

Rods, bam 1)00, 3- joint, fid. retail 
Rods, S-joint, Is. retail 

Lines, hemp, in hanks. Id.. 2il.. 3d., 4d., fid., tkl 
retail 

Linos, hemp, on wood reels, nkounted with hooka 
and iemdM, tkl and Is. 

Hooks on commoti hair, assorted sizcN. 

Hooks on twisted hair, asscM-ted Kizea. 

Hooka, tinned, in 100 pockets, assorted sizes. 
Spinners, maokorel, sasurUxl sizos. 

Sand eels. 

Flies, sea, larger to retail at Id. and 2d. each. 

How to Spend the Money, The 

relative expenditure upon the various depart* 
ments of the stock should approximate to Uia 
following proportions. We have assumed that 
£100 is being expended in merchandise, and 
the district is one that offers fishing facilities 
in river, lake and sea : 


Rods £20 0 0 

Rarls 10 0 O 

Lines . . . . . . fi 0 0 

Nets 3 10 0 

Fittings 3 10 0 

Sundr^ of which there are a 

great many 1 1 10 0 

FTics, aasorud . . 10 0 0 

Gut casts Olid traces . . 10 0 0 

Gut in hanks 2 0 0 

Gut hooks, Stewart and Tlium- 

son tackle 2 0 0 

I.<oose hooks 10 0 

Minnows 8 10 0 

Bags and baskets 2 0 0 

Ro^, sea 5 0 0 

Lines, sea 3 0 0 

Hooks and hair for soa lishing 1 10 0 

Loose haddock hooks 10 0 

Other baits, flouts, leads, flies, 
etc. . . fi 10 0 


£100 0 0 


Repairing Depnriment. IhrecUy, rod 
repairs do not pay, as a considerablo time 
is taken up with small jobs which cannot be 
rushed; but when a genUemao breaks a top- 
piece or any other part oi his rod, his first 
consideration is where to get it put right, 
and the dealer who can ^ ihis propi^ 
for him is rewarded by getting his ordecs for 
tackle. Not only so, hut he feen so p l ea s ed at 
having got the job done so handy that he Has 
to let all his angling friends know of it and 
where he had it done, and in this way new 
customers are secured. 

The following is a list of tools required for the 
porkslK^ and their cost : 

1 6*ft bench, with stop, Ifia 
t bench vice, 12s. fid. 

1 drilitng machine sod set of twist driU% 


1 eeatie tuening Istbe^ irith set of tools, £fi, 

2S2S 



1 tjying plAoe, 6i. 6<i 
I lack fjJane, tm. 

1 hand tdaae, 3a. 6d. 

1 atnall Htanley iron plane, 2a. 6d. 

I afxikeahave, la. 

An aaaorimant of filea from 4 in. to 8 In., aay, 2a. 6d. 
A few ateel aorapers, 2 in. to 4 in., la. 

I amall gluepot, la. fkl. to 2e. Od. 

A few reela of tying ailk — rod, green, ^llow. 

A quantity of liMt coach oak Tamiah, glaaapaper 
(aaaorted), mahogany, walnut, and roaewood 
ataina. 

FISHMONGERS 

The prime eaaential for the fiahmonger is 
rude health. Without a oonatitution capable 
of witha tending the coldest wintry blaat, there 
can l>o little chance for the ordinary man or 
woman who intends to make a livelihood at the 
business, fur the nci^easities of the trade make 
exposure to the weather in an open shop impera- 
tive at all seasons of the year. And the com- 
modities that are handled have to Ix^ eo')l — if 
not cold — in all seasons, so that the cleaning of 
fish in the depth of winter, with the thermometer 
registering 15” below xero, requires a hardihood 
that is only acquired by fundamental soundness 
of constitution acclimatised to varying meteor- 
ological conditions by years of experiencxi. The 
liusiness of a fishmonger is often allied to that 
of a poulterer and game-dealer ; but for the 
present the vending of the various kinds of fish 
onlv will be eoiisicmred, and game will be dealt 
with later. Home grocers, and most of the 
larger departmental stores run fish departments, 
ana in some ItH^alities thesis may bt^ formidable 
rivals t<» the young man who essays to swure 
his living by tishmongery pure and simple. Hut 
granted good health, oleanlimms, ox^x^rience in 
buying and selling, and the attribuU's of polite- 
ness and attention to business^-without which 
no great success can Ix^ attaincxl — the t rade is one 
that will n^pay the exertions of a careful dealer. 

Training. This is distinctly one of the 
businesses in which an untrained )x^rson is most 
likely to come to grief. Occasionally, gentle- 
mena 8er\'antH, who have acM^uired, as they 
imagine, a more or less intimate knowledge of 
buying in fairly large quantitiiw for their master's 
tables, think they know all that is needed to 
embark in a retail business. There can be no 
greater mistake, for buying is only one of the 
many things necessary ; cutting up and selling 
are totally different, more particularly when the 
cutting and selling must be done in such a careful 
manner as to secure a profit sufficient to pay Uie 
rent of a shop, the taxes, the help required, 
the keep of a man — with probably a wife and 
family to boot — and the saving of a little money 
for the proverbial rainy day. So the butler who 
invests his savings in a tishmongery business 
more often than not invites financial disaster. 
An apprenUoeship, and a full experience in the 
busineas, are absolute necessities for success, 
tile best way to loam the trade is from the 
** basket,*' so to spe^ upwards. Two or three 
yearn with a retailer havii^ a brisk family 
misineia, and a few more with a good whol^ 
saler in the market, apve Uie necessary insight 
into the intricacies of the calling, and a know- 


ledM of go^ that are as perishable aa can 
well be conceived, and must Uimfore be handled 
with the skill and forethought only acquired 
by intimate knowledge. 

Cnpitnl nnd Crwdit. With a sum of 
from £90 to £80 in hand, a man weU equipped 
with the other essentials mentioned may make 
a creditable start. Of course, he would not 
expect, with such an amount, to rush into fortune 
in a few years, nor would he look for his shop in 
a high-class suburb or a West End residential 
neighbourhood, where monthly, three-monthly, 
or six -monthly statements of account only would 
be entertainea by his customers. He would select 
a good middle-class suburb, or the busy thorou^- 
fare of a working-class town, and the bulk of his 
sales would have to be for hard cash, with perhaps 
a few weekly bookings. And at the outset he 
would have to see to it that his weekly accounts 
did not extend to a fortnight or to three weeks, 
as accounts have an insidious way of doing if 
allowed. He must not forget that with so small 
a capital quick returns are essential, for the 
wholesaler in the markets, or at the coast, will 
not give credit for any length of time until the 
new Htartc^i *s financial soli^rity is assured. Let 
the limit of credit to the customer, even if his 
lK)na- tides be well cHitablished, be restricted, 
tht*n»fore, to one week. 

The Shop mnd He Requleitee. If 

the shop selected be not too large and the rent 
not too high, it will pay the man with an 
eye to the future to fit it up well. A suitable 
shop at an annual rental of from £40 to £50 may 
be secured in a medium -class neiffhbourhood. 
No window is required, for the hardy fish -seller 
must display his wares on cold marble slabj, 
and brave the elements. The marbled window* 
ledge and marble shelves are preferably sup- 
plemented by a floor of concrete, or tiled or 
tessellated if the money be sufficient. An ice- 
box is needed for summer storage. Cleanliness 
and coolness are two requisites, and nothing 
looks cleaner or cooler than well kept marble. 
A slate fish-block, over which a water-tap is 
arranged, and which is set in a tank, is needed 
for cutting up and cleaning the fish. This 
block would probably cost about £5. An 
arrangement of tine and wood is often substi- 
tuted at first, the initial outlay for this being 
less. Wooden shelving round the shop is also 
useful, and pails, l^ves, skewers, weights 
and scales, and a plentiful supply of paper are 
necessary. If carefully gone about a sum of 
£25 will cover all the fittings, even those indicatcMd 
as ideal, but the beginner will probably not be 
too lavish with marble slabs and tessellated 
pavements until he has time to gauge the 
opportunities for development in the neigh- 
bourhood. 

Laying in SloclU The fish-vmidor must 
either attend the market daily, if he have 
one within reach, or arrange with the 
wholesalers at the ooast towns (Grimsby, 
Yarmouth, Hull, Lowestoft, Pl 3 nnouth, Peter- 
head, etc.), for regular daily supplies to be 
sent direct. Thus, if he happen to pitch his 
camp in a metreqp^tan subu^ he will go to 



KlUiigB||al« in tile early mom^ with £10 or 
•o in m pocket, and (aiippoeing he atari in 
Maroh) he will probably make a eeleotion 
consisting of two-stone quantities each of plaioe, 
haddock, hake, codfish, whiting, mackerel, 
herrings, bloaters, kippers and smoked haddocks. 
At that season of the year turbot, soles, and 
salmon are scarce and rather dear, so probably six 
or seven -pound quantities of these would be found 
sufficient. Shrimps and oysters are seasonable 
then, and 28-lb. stocks of these would probably 
have to be ordered. But it will be understood 
that the experienced man who has fairly gauged 
the potentialities of his neighbourhood and 
who JoiowB the condition of the market will 
buy the fish that are dear — or are less likely 
to sell — in smaller quantities, and the cheaper 
and quicker selling varieties in greater abun- 
dance. Besides these, one cwt. of ice must 
be stocked ; this is obtained from the ice 
companies and does not cost much. 

Fiah in Season. The following table 
indicates approximately the months of the 
year in whiAi various kinds of fish are con- 
sidered “ in season ’* in this country : 


Barbsl 

BriU 

f-sr.. 

Chnb 

CkKrklM 

Vn\» 

CrsyUsh 

Dace 

l>ory 

KelB 

founder* 

<*rl« 

itudgeon 

Haddocks 

Herrings 
Lampreys 
ling.. 
Lobster 
Mackerel 
MaUet (red 
and grey) 
Mussels 
Oysters 


Pike 

Plalee 

Prawns 

Salinou 

8had 

Shrimps 

Skate 



January, February'. March, Oct., Dec. 

Kach month ei^ept May, June. July, 
and September. 

Each month except October. 

Each month except April, May, June, 
and July. 

May and August. 

April. 

Each mouth except June, July, and 
September. 

Each month except April, Septeml»er, 
October. November , and Dec. 

January. February. March, and Dec. 

April. May. July, and August. 

Kadi month except A]>ril, May, June, 
and July. 

Each month except May, June, Nov., 
and December. 

October. 

October, November, and December. 

Each mouUi except April. May, June, 
and August. 

Each month except April and Nov. 

January, February', and March. 

April. 

Each month except November. 

May, June, and July. 

April, Mav, June, July, Augoat, Sept., 
October. 

January, February. March, and April. 

Each mouth except May, June, July, 
and August. 

January, February, March, April, aud 
December. 

Radi month except April, May, Sept., 
and October 

January. Februarv, March, July, 
September, and October. 

Each month except Nov. aud Dec. 

April, May, June, July, and August. 

April and May. 

Each month except May, Jane, Sept., 
October, and Noreniber. 

Each month exeept May, June, July, 
Mul November. 

Janoary, Feb., March, April, and May. 

All the year round. 

January, Feb , March, April, and Dec. 

Jan., Feb., Mm^' April, July, and Ang- 

Each month exeept May and August. 

Bach month e x ee p t May. Jane, Sept, 
October, and November. 

May, Jnne. and August 

Bach month except Julv. 

Bach month except May, June, July, 
and August 


Sourc— of Supply* Nowadays, all 
the markets of the ooimtiy are brought within 
ewy reach of the dealer by the f acuities pro- 
vided by cold storage and by rapid transit 
from the fishing ports by means of the extensive 
system of coast and inland railways. Fisheries 
fiiictuate yearly — for example, the herring 
fisheries in Scotland — but itte-packing and 
special fish-trains guarantee the freshest of 
fish always in the raetromdis. Herrings are 
obtained from ports along the whole of the cast 
coast of England, from the English ('hanncl, and 
to a smaller extent from the Welsh coast and 
the west side of England. The season for 
drift -fishery begins on the Northumberland 
coast in the latter part of July, gtUling later os 
one gets southward : for Yarmouth and 
Lowestoft, October and November are the 
months ; in the Channel, November and Decem- 
ber ; and in the extrt^me west, the catch is best 
in the early part of the year. Thousands of 
tons of mackerel caught roimd the Cornish 
coast are landed at western ports (particularly 
Plymouth and Penzance), yearly, during the 
season, February to June. Pilchi^ comes from 
the coast of Cornwall and the south coast of 
Devon, from July to September. Sprats ore 
caught in t he Solent, in the estuary of t hf‘ Thames, 
and in the Wash (between the Norfolk and 
Lincolnshire coasts). In'tweim November and 
Febrtiory. Whitebait arti caught in the 
Thames, while (^. haddock, whiting, coalfish, 
pollack, bream, and conger an* regularly caught 
round the English coast. The cod fisheries 
in the North Sea are perhaps the most im- 
portant. 

Off the coast of Scotland the princiMi catches 
are herrings, cod, haddock, and ling. The 
seasons are April and May for the north and 
west coast hauls, and July to September for 
the east coast. The principal ports are Wick, 
Peterhead, and Fraserburgh. Sprats, or gar vies, 
are caught in the Beauly Firth and in the 
Firth of Forth ; while cod, haddock, ling, and 
salt he (or coalfish), are general round the 
coast. Cod and saithe are also obtaimKl from 
the Shetlands and from the Fame Islands and 
Iceland. Haddocks are mostly sent from 
Newhaven and Eyemouth, while the famed 
“ Finnan haddies" (smoked) come from Findon, 
between Stonehaven and Aber<k?en. 

Dublin is the headc^uarters of the deep-sea 
trawlers round the Irish coast, the principal 
trawling grounds being between Dublin Bay, 
Dundnim Bay, and the Isle of Man. The last 
named spot is favourite ground for soles, and 
the season is March to July. In January 
supplies also come from Sallee, near WaterforiL 
Herrings and mackerel are the two most im- 
portant Irish fishing industries, Howth and 
Ardglas (June to Octolier) being, the head- 
quarters for heiringi, while Kini^le (March 
to June) supplies the mackerel. 

The demand for crabs and lobsters has 
increased so much in recent years that the 
supplies round the coasts of Britain have been 
insufficient and a largo Quantity is imported 
from Norway. The English markets are usually 
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•tti^Ued from Cornwidl And the soutli ooMt ol 
EngUad, the Orioieys and the Hebrides ia 
Sootland, and the west coast of Ireland. Shrimps 
and prawns are obtained in the estuary of tne 
ThaiM, Peg^U Bay^ near Ramsgate, and 
Moreoamb? Bay being the headouarters of 
the shrimpers. The bulk of the English supplies 
of oysters are obtained from the bed^ of private 
companies — the Whitetable Company being 
the most ancient. Mussels and whelks come 
usually from Grimsby. Periwinkles are mainly 
sent lo the London market from the Western 
Islands of Hcotland, from the Orkneys and 
Bhetlands, and from part of the Irish coast. 

Pricws mud Profit. The retail prices to bo 
charged will depend, of course, upon the scarcitp 
or pkmtifulnesM of the catch. A few approxi- 
mate London retail prices would be : cod (whole), 
6d. to 8d. per lb., head and shoulders. 6d. to 
Sd. per lb., middle cut. Is. per lb., tail, 9d. 
to lid per lb. ; haddocks, 6a. to 7d. per lb. ; 
maokfvel, 6d. to 8d. each ; brill (whole), lOd. 
to Is. per Ib., cut, Is. Id. to Is. 3d. per lb. ; 
herrings, Is. to Is. 4d per doz. ; red mullet, 
6d. to Is. each ; plaice, 6d. to 9d. per lb. ; soles 
(slip). Is. 6d. per lb. ; medium, 2s. per lb., 
lemon. Is. per In. ; whiting, 5d. to 6d. each ; 
halibut. Is. 3d. to Is. 6d. per lb. ; flounders, 
2s. 4d to 2s. 6d. per doz ; five eels, Is. 6d. per 
lb. The foregoing are all fresh flsh ; for dried 
flsh, such as sprats, the price would be Id. to 2d. 
per bundle ; haddocks 7d. to 9d. each ; kippers, 
la. 2d to Is. 4d. per doz. Shell-flsh such as 
lobsters would sell at about Is. 6d. each ; 
prawns (largo). Is. per doz., small. Is. 3d. 
per doz. ; shrimps (pic'ked), Is. 6d. per pint, 
Wown, 6d. per pint. Native oysters should 
sell at about 3 m. per doz.« seconds at Is. 9d. 
per doz., and foreign varkUios at from Is. ,3d. 
to Is. 6d. per doz. The cost price, as before' 
intimated, will vary according to the season 
and the catch ; but it is absolutely necessary 
that an average profit of from 30 to 35 per 
cent, on the general turnover should be obtained 
to make the business to. On herrings, for 
instance, a direct profit of perhaps 100 per cent, 
may be on occasion looked for ; but on other 
kinds of fish a much smaller profit is seourable 
and the average should come out not loss than 
the rate stated. Assistance will be required in the 
ahape of a lad to clean up and take out orders, 
who will have to be paid from 5s. to 78. per 
week. As the business progresses it may be 
neoessaiT to get an assistant, at about 30 b. 
per weeK, who wiU canvass for orders and 
attend to the oustomors. With good references 
the young fishmonger will find little difiiculty 
in arranging for monthly credits from the 
wholesalers in the market or from the fish 
morohants, if he obtain goods direct from the 
fishing po^. 

FLORISTS 

A florist, according to the dictionaries, ia *‘one 
who cultivates flowers,’* but in the present article 
we H^jfdy the word, in the eenee usually accepted 
by dennieni of towns, to a shopkeeper who sella 
Sowers and plants. In the countiy, a few lloriata 


may cultivate the flowete they sell, but the 
florist of the hm towns buys his flowers at 
Covent Garden if he is a Londoner, at the fikiwer 
markets of the various big centres in the country, 
or has them sent to him daily by large cultivators 
in various parts of the kingdom. Among the 
larger growers there is a difierentiation in special 
flowers or varieties. One man is a speciaust in 
chrysanthemums, another in roses, a third in 
lilies, and so on ; and while probably the bulk 
of the crop of each of these growers may, in 
England, be sent to Covent Garden, or, in Scot- 
land, to Edinburgh and Glasgow, arrangements 
are made by country florists for direct supplies. 

LMrninf thm BuaiiiMa. The man or 
woman who sets out seriously to make flower- 
selling his or her life-work must, therefore, 
know not only where and how to buv, but how 
to sell, how to make up, and how to blend. The 
art of bouquet-maki^ is one in w’hich a fine 
sense of colour-harmony is a prerequisite. The 
artistic sense is more or less a necessity to the 
successful vendor of flowers, for the difference 
between a combination of floral emblems which 
demonstrates a distinction and taste in the 
manipulator and the hastily arranged, clumsily 
put together bunch is the difference between 
flnanci^ success and pecuniary disaster. Then 
the preparing of wreaths is an important factor 
of the business, particularly from a financial 
point of view, and if this is not properly learnt 
a significant pari of the florist’s gain has been 
forfeited. There are stde-lines to the business, 
such as Jobbing gardening — if we may coin an 
expression — of which the embryo florist should 
have an insight before starting in business, for 
jobbing lends itself to considerable development 
if carefully attended to. The experience neces- 
sary for all these things is better gained in a 
good florist's in a large provincial town rather 
than in the gardens of a nurseryman or in a 
purely country business. 

Finance and Locality. The capital re- 
quired to start is not large. Indeed. a shilling 
and a basket ” is said by facetious members of the 
trade to be all that is necessary. But we will 
endeavour to ignore the ubiquitous “ flower-girl 
of the metropolis who works on the humble 
shilling system, and assume that our young 
florist aspires to the dignity of a shop. He 
(for oonvenicnoe we will take the male person 
as typical) has, let us say, not less than £50 to 
£60 tn haind, and he sel^ts a shop in a fairly 
mx>d-clas8 neighbourhood, the busier the better. 
It should be remembered that a poor neighbour- 
hood is out of the question, for poor people 
cannot afford to spend money on flowers, how- 
ever much they would like to. A small shop, 
such as would m neoessaiy for a start, would cost 
in a metropolitan saburb probably from £50 to 
£70 rent wt annum. In w provinees it would 
be leas. But the aeleotkm of shop, with probably 
living premiMs attached, should be carefully 
regulated by the purae and the proimeota. 

Frepnriat for Stock* oost of 

fittings would not be great. A lew wooden 
ahelvea, a counter, a glM mirror, one or two 
l^aae riielvea lor the window, gas fittingi, two 



doiea eartheairare vases of various sizes for cut 
flowers, several brass ring or wire ring fixtures for 
holding pot plants, are all that is required, and 
would not cost more than £15 all told. The 
flowers themselves are fine display, and cover 
up artistically anv architectural defects. If 
the young florist is not fortunate enough to 
have previously acquired a conjugal partner, 
he may find it necessary to have a lady assist- 
ant (at 10s. to 15s. per week), and in any case, 
even if he is able to work the business at first 
single handed, he will need an errand boy (5s. 
to 7b. per wvek) to clean windows, sweep up 
generally, and to take out the orders. March 
is a good season of the year to make a start, for 
then one gets a good sele<*tion both of cut flow'ors 
and plants. 

An Opening Order. The shop ready 
fitted, and the opening day fixed upon, the 
young florist betakes himself in the early morn- 
ing (if he is in a London suburb) to Covent 
Garden. There he w'ould make a selection somt*- 
thing on the following lines. 

CX’T FLOWERS. 


Kl-vrr. 


ii.tititi i»- 

iitit'ii 

or i*ff <lo/4*n I>UM< hi-K 
of r.f 


Arum IHit*i» . . 


do7,<*ll III 

Klin* 

4i. 

2s. 

LlUuin leuKitlorum . . 




4s. 

2s. 

Lily of thi* VHU«‘y . . 

,, liuiK'hes 

8s. to I2t. 

(siiy) Tni. 

DalTodilH 




3s. lid. 

3s. (Id. 

ViiSsti* 




Is. «d. 

3m. 

Roses 




Cd. 

«d. 

Roses (Kii^UhIi) 




3s. (Id. 

Is. 9d. 

Azttleiis 



2s. Sd. 

Is. 3d. 

Tulips 




Is. 

6d. 

Snowdrops 




Is. «d. 

»d. 

HyaoiiittiH 




3s. 

Is. 6d. 

8t-oik 




3s. 

is. dd. 

(/arnatioiis ^ fureitfit i . . 



Sd. 

•2s. 3d. 

Carnal ions iKn^liith) 




.3s. 

.3h. 

Mimosa 

1 1 



Is. 

Is. 

Asparairus 




«d. 

Ibl. 

Freezia 




3s. 

Is. Ud. 

Ferns (variffUi*) 




(aver.) M. 

Is. Od. 

Ivy leavi*s 


luitioliej* 


2d. |H*r buneti 

Hd. 

Berberis 

- 



3d 

Od. 


Total aniouut expended 


PLANTS 

IX P(»T8. 



•NimiiImT of 





Pains (larae; . . 

1 dfizeii 

30s. 

.. (smUL.. 

2 

•Is. 

Fern* (large) . . 

1 .. 

12s. 

(small; .. 

Tulips 

Heaths .. 

1 

Ms. 

3s. 

3s. t»d. 

Holaoum . . . . , 

1 

4s. 

OenisU 

i 

4s. 

Cyclamen . . 1 

1 :: 

4t. 6d. 

Miscellaneous . . 

4s. 

1 

Total amount expended 

1 £3 16s. 3d. 


It will of course be understood that these 
prices represent fair average net prices at Covent 
Garden. All florists cannot buy at Covent 
Garden, and the prices of flowers vary with the 
season, so that the florist must exercise his 
judgment and regard these as merely exemplary 
of the range of an opening stock. Mides these 
flowers and plants, another £3 would be expended 
2b 


on wire frames (for wreaths, etc.), flower basketa 
and BO forth. Buying must bo done every 
second day at least, and as the business grows, 
attendance at the market every morning, or 
daily supplies sent to the shop, will be the 
rule. 

Credit, Prices, and Business Pro« 
meters. In a business such as we have 
indicated the sellii^ must be run for strict cash. 
The small capitalist cannot afford to give his 
customers credit, particularly in a new busi- 
ness, and w'hen he has almost invariably to pay 
cash for his daily supplies. The stock of cut 
flow’crs must of noct'ssity Ih' turned over daily, 
as they are so pt'rishablc. This girl's the beginner 
a certain amount of cash always in hand, and 
to cover loss from waste he must make a profit 
of 100 per cent, at least on cut flowers. That is 
to say, a bunch that cost him sixpence must he 
sold at not li^s than Is. On plants a pr(»fit c»f 
from 25 per cent, to .50 per cent, on tlie turnover 
should suffice, as |M)t plants w'ill kw'p. 'Phe best 
paying part of the husiness is, however, in the 
making of fiinen'al wri'aths, and 
can' should In* taken to develop this 
part of the business on every con 
ceivable ofiport unity. Houquets 
for w'cddings an* also productive of 
much profit if tastcfull)- and can»- 
fully madi* up. and in some neigli- 
Itourhoods (juiU*) a large trade in 
“ Imttonholiis " may be done. 
After paying nil expenses an 
nveragt' profit of alumt 1,5 per cent, 
may Ik' fairly looked for on the 
total sales. Many florists make the 
H(H^*d trade an important adjumd of 
their biisincHs, and provided the 
neighbourhood is a good-class sub- 
urban one with no largi* secdonan 
in the district, this traffic in Kinds 
is not to Is* despisi'd. Most suhiirban 
houHi^holdcrs are proud of their 
~| gardens and their idiosyncrasies 
should 1h* catiTed for. It is advis- 
able (from a p<H!uniary [mint of view, 
if from no other) to poirk swds in one’s owm 
packets from wn-ds bought in bulk, for 
the put-up sec^ds Imar a comparatively small 
profit. An advertisi'ment running in the local 
pa]M*r is an aider and abettor of businesH 
to the beginner, and the bright shop with 
fresh stock always on view imd attentive* prf»- 
prietor and assistants all combine to assure the 
success of the florist who begins even in a small 
way. 

FRUITERERS 

Within the past fifU^n years the fruit trade in 
Great Britain has developed enormously. This 
is largely due to improved methods of cold 
storage, which has brought a plentiful supply, 
and, therefore, cheap fruit, within the reach of the 
million. consequence of the demand has 

been naturally a rapid incrcaae in the number 
of dealers in fruit. But the consumption of 
fruit is still growing, and to an energetic man or 
woman, with a more or leas extensive knowledM 
of the trade, the retail business offers a floe fleld 
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lor activity. It moat not be forfotten tbnt there 
ia much annoying oppoaiiion to the rwular 
ahopkeeper in tl^ miit trade from coatera. Theae 
mahfnl vendora of fruR are thom«( in the 
tleah of the fruiterer in buaineaa with a ahop rent 
to pay. For the coater makea a practice of at- 
tending the wholoaaie marketa. auch aa Covent 
Garden, buying up at a cheap price what ia left 
after the regular auciiona are over, and aelling 
cheaply in the atreeta from hia barrow or 
atall, or going from door to door in auburban 
neigh bourhooda and aelling for what he can 
get. It ia a form of competition which the 
regnlarly-eaiabliahed ahopkeeper finda it very 
hard to compote againat. and it ia even moie 
irritating than the oppoaition of the neighbouring 
grocer, who makea fn^h and dried fruita one 
of hia aide linea. 

Preliminnriea. We will aaaume, how- 
ever, that a young man, who haa a fairly accurate 
knowledge of buying, and aelling freah fruit, 
ia not daunted by fear of coatera or aught elac, 
and haa determined to aiart on bia omti account, 
Firat of all he miiat have aaved or acquired a 
capital of £(1() to £1(M), and competent fruiterera 
Htate that, caper tally for a young man, a wife 
ia an abaolnitY eaaential. The a^antagea of a 
working matrimonial partner, with an equal 
inter<»Ht in the aucceaa of the young concern, 
an' ohvioiia. The neigh liourhood aelected for 
the new aiart vrould he cither a proa|>eroua 
atiburb or a amall opcm (windowleaa) ahop in the 
Imay atreeta of a large (own. The rent recpiired 
for a amall aingle window ahop in a middlc-claaa 
London aulmrh, for inatance, would l>e £3(1 
or £4(1, rat4*a and taxea making it up \o £5(1 to 
£(kl. The beginner will la^at judge for himaelf 
whether a window' with or without glaaa ia moat 
Hiiitable for hia trade and hia neighbourhood, 
btit he ahould acH' that he haa the right to at 
leaat a f:'w feet of forecourt in front of hia 
window' or beaide hia door to diaplay aome of 
hia gooda direct to hia cuatomera without the 
intervention of glaaa. The fniit- buying public 
now'adaya exhibit a liking for aecing tne fruit 
at cloao quartera, and a good deal of fruit 
retailing ia done on the pavement in front of 
the ahop. 

Shop Flttlaga. The littinga nupiired 
are by no meana either ornate or elaborate, and 
£15 to £20 will rover all requirementa in that 
line. Some wooden alielving round the ahop, 
a quantity of bina. a few luii^eta and boxea for 
diaplay pui'poaoa in the w'indow' and on the 
aheWa, are neceaaary, Treatlea for outside dia- 
play are often employed even whore there ia an 
actual glaaa winoow'. and the bottom of the 
window* should be sloped and neatly fitted with 
attractive baskets, trays, and boxes for display- 
ing the goods. A few glass ahelvea suspend^ 
fr^ the window ceiling for holding special 
lines may be used, and one or two seta of scales 
with brass pans are necessary. The price of 
a set of scal^ and weights to weigh np to 7 lb. 
would be not more than 15s A few baeJeets 
for sending out orders may be required, but it is 
assumed that the business done will be at first 
for cash almost exclusively, and that, with a 
9XM 


few exceptions, perhaps, the eustomem wiH carry 
away the goodsfor which they have paid. Paper 
bags with names and addresses printed on are of 
coume necessary, but an expenditure of £1 in 
that direction go a long way. Small baskets 
cost from about Is. 3d. to Is. fid. eacb ; while 
larger sizes cost 2s. to 3s. fid. In suburban 
neighbourhoods wceklv credit is often given to 
customers, and when this is decided upon, two or 
three dozen small pass-books (costing 4d. or fid. 
each) are necessary to keep tally writh the weekly 
creditors. A boy to take out orders and clean 
up generally is a necessity ; he will cost any- 
thing from 58. to Ifis. a weex. 

Fruits in their Seneon, The stock of 
a fruiterer, pure and simple — as apart from 
a greengrocer-exhibits considerable variation. 
It would b<> idle to attempt to tell a man what 
to buy and when. That must be learned by 
experience, and no amount of writing will enable 
a man to gauge accurately what to stock for 
his particular neighbourhood and when to buy. 
Rver 3 ^hing depends on the season of th? year, 
the state of the fruit crop, and the demands of the 
neighbourhood. We have endeavoured in the 
table on next page to give an approximate indica- 
ton of the principal fruits w'hich a beginner such as 
w'e have described would stock, the country 
or port from whence the fruits come, the 
manner in which they are received in whole- 
sale quantities, and the season of the year at 
which they arrive in this country or arc “ in 
season " for eating or cooking purposes. Besides 
the items mentioned there are a number of dried 
fniits, such as prunes, raisins, currants, etc., and 
nuts (hazel, Barcelonas, Brazils, w*alnuts, etc.), 
that may or may not be kept at first, but which 
would prolwbly bc' addl'd with the development 
of business. 

Buying. A decision which has recently 
been arrived at ly the members of the London 
and Provincial Fniit Buyers' Association may 
have some effect on the purchasing powers of 
small buyers in future. The large buyers 
complained that the small buyers could purchase 
small quantities at Covent (harden and at large 
provincial markets on the same terms as the 
lar^t buyers, and a schedule was adopted 
which substantially increased the minimum 
quantities to l)e permitted to be sold by first- 
hand brokers. But the beginner will find little 
difficulty in buying correctly, provided he keeps 
a keen eye on things and attends the market 
regularly eveiy morning, or eveiy second or 
third morning, as need bs. To lay in an open- 
ing stock our London suburban fruiterer would 
therefore go to Covent Garden early one morning 
and make his selection. The season of tbe year 
primarily determines the fruits be would buy, 
out we will suppose that he begins in January. He 
would select one barrel (about ISX) lb.) of 
ap]^, which would cost him 21s. These would 
retail at perhaps 3d. per lb., so he would require 
also a good dessert apple (Newtown Pipiw or 
whatever bis fancy mi^t be) to sell at ScL to fid. 
per lb., and of thiee a ease ^ 40 lb. would cost 
him about Ifis. These cases are always the 
same mae, but the sizes of the apples often vary. 



SOURCES, PACKAGEa AND SEASONS OP FRUITS 


Almondi (tweets 


BlackUTrif* 

Chcrri»*?t 


Carraiit» ireci atul biac 
.. (Iilarki 


4fOi»i»fb*'rrn‘^ 




Nutu (HaKch 
OraiiK<^ . . 


Pineapplra 


RMpbrrriei 

Khabarb 

b^wberries 


MftUgft (JonUn) 
Barbary 
Valencia 
Sicily . . 

Australia 

Canada (OntarUt) 

Canada (Nova Sotitla) 

('alifnmia 

England 

England 

I-'rance . . 

Cape Ckdony 
('anafv l^los 
Ceylon . . 

Jamaica 
England 
England 
France . . 

England 
France , . 

Italy 

Ceylon . . 

India 

Africa 

South America. . 

England 

France 

Fez 
Tunis 
Smyrna 
Malaga . . 

Valencia 

Englami 

France , . 

CoiH't'oluiiy 
JjHhon .. 

Malaga 

Dcnia 

England 
Auatraliu 
Mcatdna 
NapIcH . . 

Falermo 
England 
France . . 

Italy 

Spain 

England 

Alnieria 

Australia 

Brazil 

llenia 

Florida 

Jaffa 

McHaina 

Malta 

Murcia . . 

Naples .. 

Falermo 
Seville . . 

Valencia 
England 
France . . 

C'alifomia 

England 

Canada . . 

(alifomia 
South Africa 
South America 
West Indies 
Ceylon . . 

(^aUfomU 
France . . 

England 

England 

England 

England and Scotland 

France 

England and Scotland 


Channel lales 
Canar>' Islet 
Valencia 
Litb<Mi .. 
France .. 


I Bag* of abont 100 to 100 Ih. . . | j 

Barrels of about 120 lit. and boxes 
of 40 lb. 

Barrels of about 144 lli. . . 

Barreto of about 120 lit 

Cases of about &0 lb 

Baskets of 28 lb. and 50 lb. 

Boxes of 12 t<o 00 . . 

„ 12 to 25 and cases of 

altout 00 

,. 24 to 36 

i Bunches of various sizes. lm>sc and f 
I in crates of 1 and 2 bunches . . y 
Baskets <t( from 01b. to 28 lb. 

Baskets of 12 lb. t<» 28 lb. 

Boxes of 2 tb. to 5 lb. and itasketsuf 
0 tb., 10 lb.. 18 lb. ami 20 lb. 

\ Bags of 80 lb. and 120 lb f 


j IxMaie or in bags of 50 Ib. to 100 lb. j 

Baskets nf I* lb.. 12 Ib. and 28 lb. 
Baskets of 0 lb. t<i 8 Ib. and 20 Ih. to 
24 Ib. 

Bti.xes of HO ib 

(‘uses ttf 5(» Ik»xcs of 1 lit. each . . 


Baskets 0 Ih. to 28 Ib. and ft|»crlal 
varietlcH in 1 Ib. piiiinctK 
Baskets <d 12 lb. to 15 Ib. 

Boxes of about 10 Ib. 

I Casts and barrels ot 50 |b. tof 

( 55 Ib V 

Boxts of aiHUit 12 Ib. and barrets 
ttf 20 lb. 

Baskets of 8 lb. or 10 Ib. . . 
f asts of 200 t<» 3(k) 

j Cases of 2(K), 300, and 3(W» . . | 

I Boskets and boxts of 2 to 0, crates I 
tif 4 to 24, baskets of 12 to 18, -J 

I casts of 24, 30, imd 48 . . . . I 

Bags (about 128 ib.) 


( uses. Finest <|uulitics packed | | 
separately, sTanped in tissue ; 
paper In fancy boxes. Csually 
three slzfs ot custs containing I 
420, 714, and 1004 oranges : 
rtspeetlvely 


Bttxts of 12 fo 30 , . 

,, 12 to 15 ami baskets of 

14 Ib. 

„ aliout 48. . 

Boxes (best packed in husks, each 
fruit In sejiarate paper) 

Barreto of 100 lb 

lioxes of about 00 lb. tti 80 Ib. . . 
Cases of 20 to 50 

Cases of 12 

J Cases of 6 to 12 | 

( asea of 28 lb to 30 ib 

liasketa of about 20 lb 

„ 12 lb. Ui 28 Ib. 

Baaketaof 1 lb. to 12 Ib 

Bundles (loose) 

Punnets of 1 ib. to 12 ib. . . 

BaakeU of 5 Ib 

BaskeU of 0 lb. to 12 lb 

„ 12 ib 

Boxes of 121b. to 101b 

„ 7 lb. to 9 lb. 

Cases of about 40 Ib 

Crates of 24 lb 


I>eoember lo March 
Beptember to March 
Ileoember to February 

May to August 

November to March 

Novenil>er to February 
August to November 
May (green). June, July 
June to August 


All the year round 
September 

A priUfiircml), May, June 
April to August 

November to January 


June fo November 


June to August 
June, July 

(ict.iibcr t(» February 
August to January 


Janunry to October 
May to August 

May to August 
February and March 

August to Noveinlwr 
August 


Scptcmlicrurid November 
Novciuiier to August 
March t(» October 
November August 
March O) OctolMT 


l>ecciiil>cr March 
November 
July to ScptcirilMT 
August and SeptemlH^r 
Noveiiiljcr to July 
Heptf;tiii>cr and OoUilKsr 
OcUdKT to February 

l>ccciiil»er t.o March 
July and August 
May to August 
Octolier t<i February 
January to March 
November to July 
June U} Heptember 
July to December 


Septeml»er to November 


June to February 


September to March 


June to August 


April to Jgly 
May to July 

All the year round (undei 

glass) 

Jane to Augost 
Ijeoember to February 
July 
Augnti 
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iM O Pic — r tw 

Umo a hiMhel (40 to 43 lb.) of EnglMh e xiktiig ihe principal diatrictc being Tonnd W«rtJitng» 

applet (Wellingtons etc.) to mH at i± per lb. Bwanley, Finchley, Uxbridge, Tottenham, Whet- 

wonld abeorti another 11a. PaaHing on to the atone, and aome places in S^tland and Wales, 

orange section he would buy one case (containing Phims are grown in Worcestershire, Cambridge- 

714 oranges) to retail at Od. per dozen* and shire, Kent, Essex, Bedfordshire, Cheshire, 

another case (of 420) to retail at Od. pei dozen ; Buckinghamshire, Norfolk. Gloucestershire, and 

the larger case costing 15s., and the smaller Herefordshire, ahile there are well -recognised 

]2h. to 12s. (ki. Then half a dozen boxes of districts for cherries, gooseberries, raspberries, 

Tangerines (costing 3s. to 4s.) might be secured strawlierries, currants, tomatoes, apples, pears, 

to retail at 6d. per dozen. Bananas are nowa- etc., in England and Scotland. There are im- 

days an impeirtani item. He would select a portant fruit markets in Liverpool, Manchester, 

** stalk " costing fin. or (Is. Such a stalk would Birmingham. Hull, Xewcastle-on'Tyne, Glasgow, 

have in it anything from 12 to 17 dozen bananas, Edinburgh, Bristol, Cardiff, (’ork, Belfast, and 

and the retail price would le Is. per dozen. Dublin. 

A 36 lb. barrel green Almerian grapes (selling Colonial Fruit. Tt is probable, also, that 
price? 4d. to 6d. |ier lb.) would cost Kfcs.. while a many of the British Colonies in the Southern 
naaket (8 to 10 lb. ) of good black grapes ( Rnglish or Hemisphere will attain an increasing importance 
other) would run to Is. 6d. perlb.— the usueil retail as sources of both fruits and vegetables for the 
prici? IsMng 2h. Stewing fsMirs would lie required British market. Tiieir particular sphere will be to 
at this seas^rn. and wotild Ik* pric(?d at about giveusmanyfn^sh fruits and vegetables when the 

2s, |x?r dozen — retail 4d. per lb. l.*emons might season for our supplies of these grown in the 

lie iKiught at 3 h. pt?r 100 and retailed at Id. each. KorUiem Hemisphere is past. Efforts are being 

Twenty -four ixiunds of tomatoes, English and put forth by many Colonial Governments to en- 

foreign, woiiln mean another half-sfivereign, at surethatcxportccffruitSMhall becarefullyselected 

least, and small quantities of dates, figs, pine- and pa<;ked. so that a reputation for quality may 

applies would pretty well exhaust the seasonable Ik* aidiieved. South Africa sends us now fairly 

Ntaplets. But there are things like chestnuts. large quantities of grapes, plums, pears, and 

Barcelona nuts. Brazils, walnuts, and so forth. )H*achc.s. and sliipments have bwn made of apri- 

that the ex|K?rienced man would find it necessary cots, nwtarincs. apples, and quinces. Some of 

to order, and £2 or £3 worth of Ihest* would go n the consignments have been experimental only, 

long way. (’arc and exfierienoe arc necessary and the nature of the fruit trade prevents 

in seleetinff the fruits lioiight. for the projKT phenomenal development, such as is possible in 

bloom of the gra|)e. the requisite ri|ieness of the manufactured produ(*tH. Thus, its growth will 

lianana or Uiinato, and the over ripeness or Ik* gradual. 

otherwiiK* of an orange are things to Ik* learned, Tlie Kouth African grape, known as the 
if possible, licfore the start. “ Hanepoote, * is a large lierry of a sweet 

Turn-owar and Profit. The fort^going flavour, which ranks with our European 

approximate estimate applies, of course, only “ Muscatel." South African apples which have 

to «lanuary trade. Fruit dealing is, perhafis, reached London are similar to the Californian 

more a ** season " trade than any other, and Newiown Pippin," and when the quantitv 
ao much in the way of profit defiends upon rises to market demands will prolong the fresli 

the weather and the scarcity or plentifulness of apple season till the end of January. High 

the fruits that no definite guide can lie given, hopes are not entertained of 8t?ed fruits, such as 

As the season goes on, blackberries, rasplierries, ouinces, on account of public prejudice, engen- 

eurrants, straw lierries, apples, fiearN, and other aered in some degree by fears of appendicitis. 

Rnglish fniits have to lie stocked, and it must The pineapples of South Africa ought to prove 

never be forgotten that fruits are the most popular in Great Britain. They are small, and 

perishable of goods. A man must turn over his may be sold as low as 6d. each, thereby making 

stock at the very least two or three times a this delicious fruit the dainty of the man or 

week, and exfierienced fruiterers declare that, woman with a small purse. The principal fruit 

even with can*ful management, the waste may product of Jamaica is the banana, but not more 

put down in such a business as we an* i*on- than a million bunches come to this country. The 

sidering at £1 a week. This has to be taken prices locally are 6d. to 28. a bunch ; in London, 

cognisance of in the selli^, but the quick turn- 38. to 9s. Jamaica also exports from 80,(X)0,()()0 

over has its advanta^s in the fact that a man to 100,0(X),000 oranges yearly, of which most go 

has always money in hand to cany on the to the I'^nited States and Canada. The Jamaica 

business. The average profits on the return orange deserves greater popularity than it has 

may be put at from 35 to 40 per cent,— below yet attained here ; the price is Os. to 158, a case, 

which the business is a wrpetiial struggle. Ihneapples grow abundantly in Jamaica, but the 

Fruit«crowiag mt Home And Abroad* growers have not succeeded in making profitable 

In this coimtry. as eveiyone in the trade riiipments to England. There is an unlimited 

knows, British -grown fniit is preferred. Hie supply of mangoes, for which the market in 

cleyelopment of the fruit industry in Great Ei^li^ is at iMPesent very restricted. They are 

Britain has lieen considerable in recent years, sold here at 4s. to 6s. a dozen ; locally, at a 

British grape-growing is extending annually, farthing each or less, 

CanUnmei 
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HEARING, TASTE. SMELL, SPEECH 

Structure of the Ear. Its Delicate Mechanism. Functions of the 
Tongue, the Nose and the Larynx. Care of the Voice. Articuia*ion 



By Dr. A. T SCHOFIELD 


HEARING 

All are acquainted with the appearance and 
ahape of the external organ whicii we call the 
ear. but few know anything of the complicated 
structure. We may, in a sense, be said to have 
six ears, three on each side ; for each organ 
is divided into ow/cr, middle, and inner ear. 

The Outer Ear. The outer ear consists 
of the pinna, or ear proper, and the auditory 
canal leading to the middle ear. In man it is 
of far less use as an organ of hearing than in 
the lower animals, jmrtly from the feeble pow’er 
w'e have of moving it. There are, indeed, three* 
muscles for the purpose, but they are so weak 
and so little under the control of the will, as 
to be of little ust*. The outer ear is, how'C'ver, 
an ornament when well siia|)ed, and (H)lleets 
some of the waves of sound [134]. 

An ingenious obst*rver staU's that the edge 
of the pinna vibiates to a fSTfect octave, as 
can l>e proved by drawing a small bow across 
it. The small knob at ^ 

the upi>er and back 

part corres|>onda to ] / 

the tip of the ear in (J/ ^ j 

animals, and in some i M 

men is almost a w \ 

The Direction 3 jj 

of Sound. The w 

hearing of the ear can 3 

}>o improved and more /yff t J 

sound w'aves col- V ^ 

lectedby placing the 

hand iH-'hind the ea- . “*•* 

so as to enlarge it. MluJIif *ear***^6^. Air tuiw 'ill 
Perhafis the chief use thmst 6. Inner car 7. 
of the outer ^ar, as "“"SJirinu ®’ 

its general inclination 

is forw'ard, is to indicaU* the dirt»ction from 
which the sound proceeds, as this is loudest 
w hen the ear is at right angles to it. The know- 
ledge of sound direction is, however, very im- 
perfect in many, for if a person be blindfolded, 
it is almost imp^ible for him to indicate whence 
any sound proceeds. In almost every detail of 
the sense of hearing, we are very deficient com- 
pared with other animals. 

The Auditory Cenml. The pinna leads 
into the auditory canal, an inch long, lined 
with stiff hairs and a bitter wax, to prevent 
the intrusion of unwelcome insects, and bonnded 
at the end by the drumhead, or tympanum, 
stretched across it at an angle of ab^t forty- 
five degrees. This membrane is the thicknem 
of a piece of foreign note-paper, which will 
explain how easily it is Injured hy a hairpin 
or pencU. It vnSl also be understood that 


all ear-dro|)s are completely ust^less for any 
disease that lies liehiud this membrane, 

lieyond which they ciuiuot pi'uetrate. It is 

unevenly stivtched so as to take up vibrations 

of air from 30 a sc'cond up 
to 4,(KK). The head of a 
drum is evenly stretcluHl 
and can only take up one 
waves 

\l The Middle Ear. 

J/ Passing Iwhind to the 

iM »'«' , <■'',‘1. •» 

^ half an inch Ingli and 

^ A* onc-eighth of an inch 
^ ■ hrotid, something the 

shaiK* of a button on 
Its end. It IS lined 
185 THE K.\ii BONKS everywhere with 
1. *‘“*"‘*'*2 2. Anvil ciliated (wavy) epi- 

3. M.rrue t helium and is in 

direct communication with the' air by tlio 
KuMarhian tiihe, tw’o inches long. o|M‘ning into 
the throat. Airis thus freely admitted in health 
to iKith sides of th(^ car-drum, and in eonscs 
c|uencc it can vibraU* freely. The failure of this 
through the stopping up of the Kustoehian tulMi 
is a great and common cause of deaf ness. By 
holding the breath, and then swallowing, air can 
be foreed u}» the Eustachian tulw, causing a 
pressure that can Iw felt in thc’si* middle ears. 

The outer wall of this rhamUtr is, of courw\ 
form 'd by the drum ; while in the inner wall 
opposite are seen fMv> MmuUer drumtt stretched 
across two ofH-nings, the one Is-ing oval (I.atin, 
Fenestra oralis), and the other round (I.atin. 
FeneMra rtdnnda). 

Its Bonea and Muaclea. The ciliated 
epithelium always wave's in the direction of 
the throat, so as to hinder impurities from 

collecting in 

/"') ^ this chambcT. 

id f U sn hed 

i L\ J acTosH the ear 

r ^ !> f\\ I ■■ O *" ® 

\ j X. o^\i/ h~j\ tympanum 

li* • ~ to the oval 
II inner drum is 

^ a curious chain 

186. ARTiCL'i..\TiON OF THE ^f three bones. 

EAR BONES They arc 

1. ArticiilftteK with anvil 2. Lie* called rcspec- 

AKaiiMt flnini 3. AriicMlaUr* wltli 
hammer 4. Articulate* with hea«l of iJVCiy, irom 
•tirrup 6. Articulate* with anvil their BUggOS- 
6. Articulate* with the oval <lnun of shapes, 

finer ear hammer, 

the anrU, and the stirrupdxme [185]. The 
hammer (Latin, malleus), slung from the roof 
has its handle tightly bound down to the 




186. ARTICL'I.ATION OF THE 
EAR BONES 




cr 




<) 


PHVmqLCQIf 

innor Mde of the trmpaimin, white the he«d 
reifttK on the heJMi of the next V)one, the 
nn^il (Lortin, inrtis) [186]. Thin, alM> filung 
from the roof, m articuUt^ hy one of itn feet 
with the head of a welhiihaped l>nny utirrup 
(1.Atin, stapedius), which in ita turn han ilH ha^e 
or foot-plate attached to the oval membrane 
on the internal w'all. The purpose, if not the 
pf*culiar ahapea, c»f theae bonea ia HuffieientW 
obviotia. It ia well known that all aouncla 
are caufied by vibrationa, or wavea, of air ; 
(heac* wavea are collected by the outer car, 
pana up the auditory canal, and. atriking on the 
tympanum, cauae it to vibrate. The vibra- 
tiona move thi> aii in the 
middle ear in a aimiiar 
way, raiiaing \nbrationH 
that atrike on the mem- 
branea of the inner wall, 

HO that Home hearing in 
|M>M<4ible without the oani- 
ek^at all. The cxcr^HHivc 
wcuraey neccHHary, bf>w- 
ever, toMi'cure the hearing 
of HpiHwli iH wM'uriHl by thlH 
ap|iaratuK. ^•vely' vibra- 
tion U^ing earrienJ with 
abaolute exa<'tittide from 
the handle of the hammer, 
tix<Hl againHi the tym- 
{Huium by the plate of 

the Htimij), U\ the inner membrane: the HjK*ed 
of the vibrationa in from Id for the l(»wwt 
note to 4tK0tH) jx'r Hccond for the highent. Two 
mUHclea, one the amallcHt in the ImkIv, regulate 
thm' vibrationa by tightening the dniini^. One 
of the two little muHcden can Imth tighten the 
drum to a further pitch of a<'uteneHH in lintening 
intently, or alaeken it conHiderably if any loud 
Hound in expected that might rupture it. The 
outer muHcle in tix<»d in the same way to the 
atimip to rf'gulate the inner membrane. 

The Inner Ear. In now proceeding 
to dcaerilw the internal ear | IS?], or real organ 
of hearing, the vi'ry Himplt^Ht explanation will 
lie given, but at the aame time 
the detailH are ao complicated 
an to mH*d cloiM> attention, and 
they are Uk) intereating and 
important to lie omitt<Mi. 

behind the oval <lnim or 
frneatra ovalis, to which the 
foot of the atimip in fixed, in a 
Hmall iKWiy ehamiier called the 
irstibule^ HIUkI with fluid and 
c'ontaining a membranoua liag, 
alao flllod with flui<L Thta li^ 
containa Rome of the nakt^ ax in cylinder endinga 
of the auditorif wmv terminating in tiny liead- 
like heada, and in the bag are alao a number of 
Mharp rryntofa, which, being violently moved 
about during vibrationa transmitted from the 
oval drum, probably strike these nen e ends with 
vamng force. 

Where Sound* ere Interpreted. In 

the veatibule by means of these crystals the 
intensity and distance of the sound is judged 
liefore the u^ves pass on to the true inner ear 
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187. THE INTERNAL EAR 
1. Ki’iicMtrm rotutnln 2. Hi'itln tyiiipaiii 3. 

iVMtiliiili 4 . ('utMtln 6. 6. i^rrnlo 

7. iCHtlliiiU 8. Hu|K*rior »i*iiilfln*ular 

(-niml 0. ILH'ieitilJtl w(Mni(’ir('itiiir rniial 10. CoHltTitir 
M'llllcirrlllHt CHIiMi 






188. SECTION OF COCHLEA 
I. 2, Hcnln 

3. Stala ve«lil)uU 


to be interpreted into notes or speech. The 
differing intenmty with which tneee particles 
strike the naked nerves is supposed to tel! 
whether the voice or music is loud or soft, 
whether near or distant, whether advancing or 
receding, and so on. This vestibule also con- 
tains five openings leading to the three semi- 
rirrular ranals (two of them having a common 
opening), which are very curious structures, 
made of hone and all opening into the 
vcHtibule, the first being wrfico/ to the position 
of the body, the second horizontal, and the third 
trauM^ersf, so as to lie in the three directions of 
Hfflidity — length, breadth and depth. 

Human Spirit* 
levels. The canals are 
also lined w ith membranes 
filled with fluid, and are 
_ supposed to act like 

^ spirit-levels ; they are 

connectiNl with the cere- 
Itellum, or organ of equili- 
brium so that it is in- 
formed at once in which 
c anal the greatest pres- 
sure exists, according to 
the varying positions of 
the head, and can auto- 
matically restore the 
luviance by muscular 
action. It has been 
found that in certain diseases when one of thc5so 
canals has l)ot»n injured, the body has the ten* 
clc*ncy to roll over in a similar direction, either 
forward, or sideways, or backwards. The curnals 
are also supposed to determine the position of 
the sound we hear, and the close connection they 
form betw'ccm sound and equilibrium shows the 
valuer of a band to soldiers when marching. 

Delicate Mechanletp. Leaning against 
the internal wall of the vestibule and al^ against 
the round dnim of the middle ear. is the broad 
end of what lcx>ks like a small iicriwinkle shell, 
the rorhlea [188], which, instead of having one 
spiral canal, has two. the one (the scala ^^stihiUi) 
opening into the vestibule, the 
other (the scata tympani) ending 
at the round opening in the 
middle ear. This double canal 
consists of two and a half turns, 
getting, of course, smaller 
towards the top, where the two 
communicate by a minute hole. 
Both are entirely filled with a 
limpid saltish fluid. This double 
spiral is separated by a fine 
membrane (the basilar mem- 
brane). The upper spiral of scata restUmli is 
subdivided again by tl^ membrane of Reissner, 
and the lower space is called the scala media. In 
this scala media, is the organ of Corti, or the real 
apparatus for hearing. R^ing on the inner and 
upper surface of the basilar membrane, and con- 
tinuing round and round to the top, are a con- 
tinuous row of little headed rods, like piano- 
forte hammers, all graduated in size, getting 
smaller and smaller as they ascend, about 6.000 
in number [ 188 ]. On the outer side of the 





ravtiokOttv 


membrane are arranged a oorretqxmding number 
of koGow path, into two of which three of the«e 
little hammers accurately fit, there being 
therefore about 4,500 of them, and it must clearly 
be remembered that every hammer and every 
pad is a living cell. These hammers and pads 
form a tiny spiral arch, decreasing in size all the 
way up. There arc also two oi three rows of 
stiff bristle like cells along this canal, passing 
through holes like eyelet-holes in the membrane 
above, in which they can freely vibrate. 

How Sound *ia Transmitted. All 
this is supposed to be an arrangement for 


Calton's whistle, notes can Ite produced too shrill 
for the human ear, though they can be eaai^ 
heard by a horse or a dog. 

Value of Two Ears. Just as in the 
eye, if the eentre of hearing in the brain be injured 
all the eial»orate apparatus we have diweribed is 
useless. The ear has been compand to a tele- 
phone, as both d<^pend entirely in the same May 
on vibrations. The value of t*M’o ears is that m*© 
ean hear tMO things at the siinie time, as a clock 
striking and a conversation. \Vc can also receive 
sounds equally well from cither ^^idc of the head. 

There is a distinct ditfi*rcncc lH*tM'ecn hear- 


receiving and interpret- 
ing in some May the 
vibrations in the fluid 
around received from the 
air waves of sound by 
the two drums of the 
outer and middle (*ars, 
and transmitting them 
through the tM O cS visions 
of the scala vestibuli up 
to the top of th(‘ spiral, 
M'henoe they return 
doMT\ the scala tympani 
to the round dnini. 
There are thm‘ theorio 
as to hoM* sound is 
transmitted os vibrations 
to the auditor}^ ner\*e. It 
is supposid "that each 
hammer vibraU^s to a 
detiiute length of vibra- 
tion, and thus interprets 
the sound. A second 



ivtj and //Wcuinj, just 
as then* is in the eye 
la'tM'tvn ^evituj and Untie- 
ing. When m*c listen the 
brain centiv is on the 
qiii-vivc. and all the 
apfMvratiis is braetd 
up to receive sounds, 
p(*rha|>s otherwise un- 
noticed. though not 
unheard. 

NoUeu and Notes. 

The difference lictweeti 
a noise and a musical 
sound oi‘ note is that in 
the latter the Nvaves are 
r(‘gular and of uniform 
length ; in the former 
th(‘y are a mixture of 
difT<*rent h^ngths. 

From this brief de- 
scription of hearing, it 
will Im* noted that the 


theory iR that it ir the 139. the oboas or liEABisii in the fWiil-EA w ave.t an> traiiR- 


Stiff bristle ner>'es that 
are thus tuned to take 


1. Scala tympani 2. Scala vcHtilMili 3. (.'luiiil of the niitted by three media- 
cochlea 4. Lamina Mpiralbt oHsea 5. Mciuhruim hiiHilniiM solids, liquids, and gawM. 


iin thi* vihratinntc liiit 'ttmihrane of Reiwiner 7. (;<Mhlcar nerve 8. Inner l,, tli,. initi.r i.nr tlio 
up me MDratlons , nut rtnl of 0>rti 9. Outer nnl of Cortt 10, Inner hnli celln 


, , . , , III c/i/11,1 IF, VFIII.VI nni III VA/iii IV, IIIIUI IMIII uriin , , . 

attention has laUrly lief*n ll, outer hair cellM 12. Liyaimntmn ^pi^^le waves arc conducUd 
drawTi to the structure partly by the air and 

of the basilar membrane itself, on which tliew partly by tin? cartilages of the ear and the luinoH 
lK)th rest, and which is believed to consist of an of the head. The chain of bon(*s transmits them 


attention has lattrly lieen 
drawTi to the structure 


infinite numlier of strings of different lengths, 
stretched side by side all the w ay up, and able, like 
violin strings, to respond to different vibrations ; 
and the third theory is that this membrane is 
the true organ of hearing, the hammers, etc., rest- 
ing on it serving merely to “ stop ” or deaden 
the strings. It is still a moot point as to whether 
the hammers, bristles, or membrane are the tnie 
organ of hearing. All three, however, are directly 
connected with the auditory nerves that run 
up the central pillar round which the spirals 
turn and transmit all vibrations to the auditory 
centre in the brain. 

Sound WoToo Hoard and not Heard. 

The waves of sounds are waves in the air, very 
like waves at sea, varying from the lowest note we 
can heiir, which are w'aves 64ft. long, and 16 to 
the second, to the highest, which are waves one- 
third of an inch long and 38,000 to the second, 
each octave higher having waves twice as fast 
and half as kmg as the fundamental note. There 
are plenty of sounds too shrill for our ears to 
receive — ^tbe squeal of a bat, the chirp of a cricket, 
are thus often unheard by us. By the aid of a 


to the inner ear. w hence every vibration is taken 
up finally by fluid which, striking in varioua 
ways on the ban* terminations of the auditory 
nerve, cause the |K*rreption of sound in the brain. 

TASTE 

Pimples on the Tongue. The tongue, 
the organ of taste, is coverini with three varieties 
of papilla* or pimples. The tirst, called fili- 
form papillfp. I HO), are thread-like elevations 
that abound over the middle of the tongue. 
They are sharp, whitish, and pointed. In a cat 
they are very hard, like small thorns or spines, 
while in the" lion (»r tiger they are of terrible 
siate, like rows of te(*th, and cafiable of stripping 
the flesh off a iKine with a single lick of the 
tongue. They are principally u>i»ed in man for 
rasping the food against the furrow'ed roof of the 
hara palate. 

The second class of pimples on the tongue, 
called fungiform papiUcB [ 141 ], are mushroom- 
like elevations ; these are scattered all over 
the tongue, and especially towards the front. 
They are round and very red, the skin over 
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140 . FlUFOBM 
VATlLhJE 
IVur nupiiiK) 

1. Artery 2. Vein 


them being vety thin. They contain touch 
eorpuficlefi, and are reahy *> delicate pari of the 
great aenae of touch, lliey can at once diacem 
Uie quality of what in in the mouth and if it be 
too hot or cold. 

The third class of pimples arc much larger and 
form a striking object at the 
back of the tongue. These are 
the eirrumvdUaU papHUf [ 142 ], 
or the “circular trench” pim- 
ples. They owe their peculiar 
name to their extraordinary 
shape. They are arranged— ten 
or twelve in number— right 
across the back of the tongue in 
the form of a V, with the point 
backwards, so as to caUth all th<‘ 
food as it |)asscs into the phaiynx 
iH'fore it is swallowed. Each 
one consists of a flattened eleva- 
tion with a slight (*entral deprt^* 
sinn, and is stirrriunded by a 
dcpivsHion like a trench (hence 
the name), and lieyond the ditch 
is a slight circular elevation like 
a wall. Opening into the Ixittom of this trench 
are the numerous orifices of the glands which 
Hc*crt»te a very powerful luice of great solvent 
power ; while all along the sides, embedded in 
the wails, are bodiw Tike oranges, called taMe 
hufls. From the top of each of these oval bodies, 
projecting into the trench, is a circular row of 
stiff hairs, making the whole rather like the head 
of a thistle. Part of all the food that is eaten 
hJIs into the trenches of these papilla' and part 
is dissolved ; and then it is sup^sed that the 
ultimate particlw strike against the hairs, which 
are really naked “ nerve endings,” but look like 
the fwlers of sea anemonw, the process V»eing 
similar to that in the sivcculns in tne ear, w’here 
the crystals strike the nerve endings. The 
vibrations are conveyed to the taste buds 
and thence by nerves to the taste centre in 
the brain. 

How wo Taste. In st>eaking of all these 
organs of s()ecia1 sense— whether of touch, 
taste, smell, hearing, or sight — it must be re- 
memViered that the special apparatus w’e 
described is only an an'angemcnt for accurately 
transmitting the peculiar vibrations or sensa- 
tions to the nrain whicli alone feels, tastes, smells, 
hears, or sees ; for, as has been 
shown, if certain districts of the 
brain are diseased, however 
perfect these apparatuses may 
be, nothing is perceived. Con- 
sider for one moment the mar- 
vels of a “special sense.” The 
salt-cellar, fpr instance, has been 
filled up in mistake with sifted 
stigar, and you put some on the 
si<k» of your plate and proceed 
to eat it with your beef. You 
believe it is salt, it looks like sal^ and you use 
it as such, and you expect to discern its taste 
cm the meat in the mouth. Some minute por- 
tions dissolved in the trench strike against the 
projecting nerve ends, and in some insorutalde 
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way send up vibrations to the brain quite different 
from salt ; and so forcible and stixmg is the 
effect in the taste centre that, against your 
belief and the endeavour of the senses, you declare 
it is sugar. 

SMELL 

The sense of smell really resides in the upper 
part of the nose, and here the olfactory or smelling 
nerves are situated They project downwards 
in innumerable fine hair-like endings into the 
upper part of the nostrils, and are connected 
ariove with two large bulbs of brain matter in the 
under surfaee of the cortex of each hemisphere. 

All parts of the nose can feel acutely ; but if 
we w ish to emeU anything, we sniff up the odour 
into the upper part of the narcA, or nostrils [ 148 ]. 

How wo Smell. Odours are cither sus- 
|iended in exceedingly fine particles in the air 
or in gases so thin and imperceptible that it is 
only by the sense of smell thej^ are discovered. 
Tlie odour must be dissolved in the secretions 
of the nose before it can be smelled. Hence, 
with both taste and smell, if the article be al>so- 
liitely insoluble, it cannot be discerned. If 
the nose Ik* dry, as in fever, the sense of smell is 
lost ; or, if there be too much secretion, as in a 
heaw cold, it is much impaired. The use of 
the sense of smell is a good deal under our own 
control, for it requires an effort of the will to 
hold tlie breath and take a deliberate sniff. ITiis 
sense is far less keen in us than in animals. 

Flavours. Some smells, 
such ns those of pepper, 
ammonia, and acids, can 
hardly l>e distinguished 
from common sensation ; 
and others closely con- 
nected with tastes we call 
flavours, 'fhe delicacy of 
the olfactory sense is most 
remarkable, for the most 
minute traces (one thirty- 
millionth of a gramme "of 
musk), quite impossible to 
discern by any other means, can be smelled. 

Pleasant and unpleasant odours are merely 
questions of judgment, just like colours and 
sounds ; and what constitutes the sensation 
of pain or pleasure to which they give rise, 
is not fully understood. 

SPEECH 

Turning now to the important 
faculty of speech, we >vill try, 
very briefly, to describe, first 
the mechanical apparatus of the 
voice, tlien the production of 
air-currents, and the vocalisation 
and the articulation that pro- 
duce speech, gtring also a few 
hints on the use and jnanage- 
ment of the voice. 

ThrM Stages. The whole 
process culminating in speech may be clearfy 
divided into three parts, ihrst, the production ol 
the needed current and volume of air ; next, the 
production«of sound ; and, thirdly, the moulding 
of this sound into words. For the first the lungs 
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arc needed, for the eecond the laiyns, and for the 
third the moiith~>t.e.« the tongue, teeth, and lipn. 

The two former may be roughly comtiared 
to the oonunon harmonium, n%cre sound is 
p^uced by the wind being forced up from the 
air-chest below through the vibrating reeds above. 
There ia, however, in the harmonium no further 
apparatus to form these sounds into words, and 
thus to correspond to the mouth. Moreover, for 
all the notes of the diflferent octaves (say, three, 
which is the average compass of the human 
voice), no fewer than 36 separate reeds are 
needed ; whereas, for the same compass in the 
human organ but one set of reeds is used, as 
there is a mechanism to alter it to all the different 
tones required. We know that the lungs are 
contained in the thorax or chest ; the larynx, 
or voice-box, in the neck, a prominent part of it 
indeed, just where the vocal cords arc affixed, 
lieing called the .\dam s apple. 

Construction of tho Larynx. Tlie 
larynx, or voice-box, is situated, as wc have said, 
in the neck, and leads from 
the back of the mouth 
to the top of the trachea, 
which Inings the air from 
th<* two lungs Ix^Iow. It 
is an open tube with a 
lid, and is al>out 3 in. long. 

The w’alls and Ud are com* 

E )sed of c.artilageH. The 
rgest is that forming 
tho centre part of the 
tube, the ihyroid, and is 
the least movable; the 
(piglottis, or lid, and 
other cartilages, to which 
are attach^ numerous 
muscles, being freely mov- 
able in various directions. 

Across the middle of 
the tube, from the front 
to the V>ack, are stretched 
two flat bands, flxed 
together at the front, 
hut capable of being 
separated behind, where 
they are attached to 
two movable cartilages 
called arytenoid. When tho.se two liands are 

brought together, they form a sort of flat 
drumhead or septum that shuts off the up)x'r 
from the lower half of the larynx so perfectly 
that even a drop of water cannot pass through ; 
while, on the otner hand, they can be separated 
so widely that the opening is triangular, or, 
rather, the shape of a spearhead, the point 

being forward and the broad part backward. 
These bands are the true voc^al cords, and 
the air that passes through the narrow chink 
between them is throiivn into ripples or air waves 
by the vibration of their edges, and these waves, 
when they strike on the car, produce sound. 
The two vocal cords in the larynx, therefore, bv 
their vibration, are the true voice or souncl- 
prodnoers in the higher animals. 

The Vocnl Cardm* These are composed 
of elastic, muscular, and fibrous tissue, and are 
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of a glistening white appearance, as may be 
clearly seen by a small mirror plociHl at an angle 
in the mouth, and called the laiyngoseopc[l44]. 

Above them, on either side, ihe walls of the 
larynx make a sort of pouch, the upper parts of 
which, bulging into the laiymx, form two folds 
above the true vocal cords, and, as they slightly 
resemble them, are called the false vo<*hI cords. 
They act, to a certain extent, as dampers or 
deadeners of sound, though they never ai'tually 
touch the cords; while thc‘t>ouch l»ctwec‘n 
.secretes a considerable amount f)f glair>» fluid 
which serves to lubricate lh«' cords and keep 
them from getting dry. 

Action of the Tongue. At the tofi 
the lid, or epiglottis, of the larynx, which 
is hinged in front and folds down hmkwards 
over its mouth, is tixe<l to the tinder side of 
the back of the tongue in such a way that 
whenever the tongue is carritnl ftirward it 
is raised and opened, and wlam the tongue is 
carried hack, tis with food, it shuts tightly 
down, allowing all food 
and drink to pass over 
it and down tlic gullet 
behind. It closes over 
the larynx so completely 
that not a drop of w*atcr 
can pass dow'n info the 
w indpiiM‘. In breathing, 
as well as in spi^aking or 
singing, it is, of course, 
always o]M'n, while in 
swallowing it is tightly 
shut. We cannot, thcrc- 
ffU’c, breathe while we 
swallow, nor swallow 
while w‘c breathe. Such 
then, briefly, is tho con- 
st met ion of the larynx. 
Jt only remains for us 
to add that the whole 
larynx, as well ns the 
winclj)i|)(>, lung tiilK^, 
and hack of tlie throat, 
are lined with eiliated 
epithelium in such a 
way as to pass up into 
the* mouth any particles 
that may settle ujum them. In nearly all 
affections of the air passage this membrane 
is more or less deslroyi*a for the time Ixung. 

Voice Production. The voice is pro- 
duced by the nishing of the air through the 
narrow chink iHdwwn the hands or “cords,” 
which can be plainly seen by anyone who can 
use the laryngoscope ; on the other hand, these 
V»ands ean he seen widely ofx*n and far apart 
during quiet respiration [145]. 

The narrc)wer the chink the greeter the 

{ iressure of the air ns it |>assc*s through and the 
ligher the note prcKliiccd. liy the vaiying 
tension and approximation of these coras a 
range of sounu extending on an average to 
three octaves can be formed. 

In the adult male the eords are nearly one- 
third longer than in the adult female. 

An imitation of the voice apparatus can be 
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made by atretohmg acroiw the top of a glaaa tube 
two bandfi of inouanibber cloee together. If 
are blown through with a certain force, a 
Mouncl will be emitted, higher or lower, according 
to iho tenMion. 

The tu’tion of the cord« aa well a« the closure 
of the top of the larynx being regulated uncon- 
Httiouftly, it w'ould appea.r at firat aight that we 
r^annot do much voluntarily in arranging the 
production of the voice. 8uch. however, ia far 
from IxMng the case. We can. in the first place, 
sec that the delicate structures are not in any 
way injured by our (;arelessn:‘SK ; and, secondly, 
we cun, by prac^tice, regulate to an exact 
nicety the motion of the cords so as to produce 
instantaneously the exiu‘t sound requinsi. 

BrMthlng through the Noee. A great 
f*olnt in the (arc of the iarvnx is to breathe 
through the nose, and not tfirough the mouth, 
'riie mouth is made for expiration, sj>eeially 
in S|>fH*<!h and vm'alisation, but not for inspira- 
tion, f(#r which the nose* is HjMH'ially const niet(*d. 
The mouth should Ik* k(‘pt shiii, but it is still 
jioHsible to br(*athe through the 
noH(‘ with the mouth wide opcm 
^^hen once the hahit is ac(|uired ; ♦ 

and, on the other hand, th(‘re ai(^ 
certain passage's in singing when*, 
owing to the (devation of tlu' 
soft palate, breathing through 
the mouth is n«H*essary. If the 
nose cannot Ik' or is not regu- 
larly used as “the*’ n'spiratory 
passage, a d<K*tor should lie con- 
sulted at onc(', as there is some- 
thing blocking the natural pas- 
sage — enlarg('d tonsils, adenoid ^ 

giowths, or some malformation. 

Care of the Voice. 

Sudden changes of temjH'rature 
me extremely injurious to the 
\CK'al cords, espHually after pro- 
longed use. (treat care should 
taken by stnmkers and 
singers against chills or draughts 
of cold air after using the 
v(ucc. and alst> after leaving close or heated 
rooms. A loose muffler over the mouth and 
nose when first going out is a wise precaution. 
Air too dry or too o^amp is also injurious in 
public s}H*aking. Air, again, overladen with 
oust or smoke or fog is most injurious to the 
vocal organs, which must suffer, if the voice be 
much used under such circumstances. 

No loud speaking or singing should be per- 
severed in if the throat be at all sore or relaxed, 
or if there be a severe cold in the head. Neglect 
of this is one of the common causes of clergy- 
man's sore throat. Of course, as we have alreimy 
said, any definite chest affection, such f%8 
bronchitis, precludes all public speaking. 

Mmnafement of Bjcplmtlon. & far, 
we have spoken of inspiration in connection 
with the larynx; let us now consider, for a 
moment^ expiration. 

We have already said this is to be carefully 
economised and none of the air wasted. The 
exit of the air can be retarded by the approxi- 
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maiion of the vocal cords. But this, of course, 
raises the pitch of the voice or note. The sroret 
of keeping at the same note and yet retarding 
the exit of the air is by the approximation of 
the false vocal cords above the true. This can 
only be done, as we say, instinctively, or, rather, 
unconsciously, by practice ; and the retardation 
of the expiration, so as only to use what air is 
needed and keep some well in hand, is one of the 
secrets of ease in speaking and singing. 

There should be no strain in singing or speech. 
Loudness is not necessary for force or beauty, 
but a good volume of air is. 

Pitch. The pitch in speaking is of great 
importance, not 'only to the speaker but to the 
hearers. With regard to the latter, it is not too 
much to say that the conveyance of thought by 
H|K^ech d(‘pendH not only on the words, but the 
1(me and pitch. It i:- wonderful what a power to 
sway thought a well-pitched and modulated 
voice poMseshCH. Of coui'se, in singing, the pitch 
is always (considered ; hut in speaking this is 
rarely done, though its importance to the 
spt‘aker is as great os to his 
audience. A WTong pitch strains 
the voice and the vocal cords. 
We all have for speaking what 
may be termed a natural pitch of 
voi(‘e, just as we have a natural 
pace for walking, and that is the 
pa(‘e or pitch W'hich we can use 
with the gre'atest case and 
without strain. 

Public Speaking. There 
can be no doubt that absolute 
ignoriuice of the simple laws of 
voice prcduction still prevaib 
even amongst our most constant 
s|ieakerH. and it is not much to 
tlu* crenlit of the tw'tmtieth cen- 
tury that amongst large bodies 
of men such as clergy, barristers, 
etc., wiio.se living deptmds very 
larg(iy on their voice, many 
should fall out of the ranl^ 
altogether, or, at any rate, suffer 
nc<dU*ss pain and misery for w’ant of a few lessons 
on this most useful Vrt. At Athens evety 
student w^as taught how to speak properly and 
to use the voice with ease and effect, as being 
essential to health, quite apart from its special 
value to speakers. 

We have little doubt that for a child of a con- 
sumptive tendency there could not be a more 
healthful and curative — or. rather preventive — 
exercise than a thorough course of instruction 
in voice production by a competent teacher. 
At any rate, it is beyond dispute that such a 
course should form an integral part of the educa- 
tion of every public speaker. This is especially 
the case with the clergy. They are tim class 
whose vocal organs are most severely tried. 
The buildings in which they speak are often far 
more trying than concert-halls or leotnre-rooins, 
-which are built to carry sound. The vanltedroof, 
the long aisles, the cold* Yault-Uke air at the 
early morning service, the close stiiffinees of the 
crowded evening church, the inourable and ever 





ppesent dnui^ts, are all bad. Woree still is the 

pulpit Totce,*’ artificial and strained : it is bad 
for the larynx and throat, and wears them out. 
while a natoral voice would continue in full 
vigour and tone. 

Articulntion. Passing on now to the 
third part of speech production, that of articu- 
lation in the thiXMit and mouth, we may point out 
that it consists of at least two processes. First, 
the moulding or shaping of the air-vessel into 
the various vowel sounos by the opc'ning and 
closing of the throat, ‘‘ah” being sounded 
w'hen the throat is open to its widest, and “oo " 
when it is most nearly closed, the other sounds 
falling in between. Secondly, the cutting off of 
these sound waves into different lengths, to fonii 
w’ords or syllables, by means of what are called 
consonants, w’hich are closures 
and sudden openings that first 
stop and then allow of the pas- 
sage of air and of the vowel 
sound by the closure of the lips 
as in “m,” or with the tongue 
against the front of the hard 
palate and teeth as in “ s,” or 
against the front of the hard 
palate as in “ t,” only the opening 
of the fauces as in “k*' or “g 
and so on — each consonant giv- 
ing a characteristic “click’ or 
other sound of opening. 

Vowels alone are true vocal 
sounds that can be prolonged as 
long as the mouth remains in the 
same shape, and as long as the 
current of air continues, the pitch 
being, of course, determined by 
the vocal cords. 

It is all important to enunciate 
and articulate clearly ; all the 
vowel and consonant sounds 
should, therefore, be carefully 
practised with the greatest 
accuracy ; such practice, like all 
other vocal exercises, is best 
done before a mirror. 

The Aspirate. The letter “ h ” is often 
an insuperable difficulty. It is, perhaps, best 
overcome by expiring forcibly against a uindow- 
pane and adding some syllable such as “ at ” 
or “ ot ” to the expiration. The expiration 
is then gradually shortened till it becomes 
“ hat ” or “ hot.” 

Another difficulty is stammering or stutter- 
ing. in minor cases this is cured by slow, 
deliberate formation of each word until the 
habit is broken. More severe cases require 
special treatment, which is now admirably con- 
ducted. Nearly all are curable. “ Take care 
of the consonants, and the vowels will take care 
of themselves.” 

For proper speech the teeth should be complete 
in number mad kept in good order. If the tongue 
is swolien or sore, or the tonsils enlarged, speech 
is difficult. In the latter case, enlargement of 
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the tonsils, the removal of the same "p^ion 
under surgical advice is of great value. The 
throat also must be in good order. 

EITeot of Food mod DrlnU. Food 
and drink greatly affect the condition of 
the lining membrane, both of the mouth and 
throat, and indirec'tly of the vocal cords. First 
and fort'most is the abuse of alcohol. No one 
who speaks or sings much can indulge freely 
in alcohol with impunity, while in many even 
a small quantity is pnqudicial, as the effet^t on 
the stomm'h and pharynx is distinctly bad. The 
very voice of the habitual drunkard speaks of 
the ravages caused by alcohol. In small doses, 
well diluted and taken with food, alcohol is not 
itself harmful to the voice organs when they are 
in health, hut if they an* diseased even a very 
small quantity may do harm. 
Strong tobacco, f‘sptH’ially in 
the form of cigarettes, is in- 
jurious to the voice. 

Much hot tea. in the same 
way acting on the digestion, is 
not U'neficial to the voire; 
cofftHi o; cocoa, or cold tea, 
(*s|x^*ia!Iy if not too strong, a-e 
not harmful. It is not well to 
use the voice publicly at any 
length sooner tlian two hours 
after a full meal. 

Two grt^at pnwtical defwts 
in speaking and singing may 
Ik* noticed. One is that the 
mouth is often not sufticicmtly 
opened, and the other is that 
the voi(K^ is often dropfied tw'o 
or thrw or more* tones in pitc’h 
towards the end of a senteneo 
HO that the words are quite 
lost at a little distance. 

The s<-cret of easy public 
H()eaking is the understanding 
of respiration so as to retard 
it at will, the use* of the right 
pitith, modulated tone, and 
the natural voice, avoiding a 
or artificial voi<u% monotones, and all 
S))cak in an erect position, eat siiitahle 
frK)d, and retain as far as (lossible good general 
health and sound nerves. 

The “British Medical Journal” enumerates 
four special points on the right use of the voii^e : 

1. Thorough control of the motive power of 
the voice and breath. 

2. A proper attack of tone. 

3. The education of the resonant cavities of 
speech. 

4. The right pitch. 

With this consideration of the organs of the 
senses we reach the conclusion of our survey of 
the human being from the physiological point 
of view ; and we shall now turn to a subject of 
vital concern in all our lives — the prevention of 
disease and the maintenance of the body in 
health. 
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MIBOHAfllOAIi 

8imple»t cm the letter merely forme the first 
sand joint face— namely, that of the bottom box 
part, upon which the top face k rammed ; and 
the whole, or half pattern, as case may be, 
remains in the bottom part, while such portion 
of it as comes in the top k also rammed at the 
same time as the top Joint face. 

But in plate moulding f 100-108] 
the faces of the sand joints do not 
come into contact until the final 
closing of the mould for casting, for 
each face is rammed against the 
joint board or plate, and the pattern 
sections which l>elong to top and 
bottom respectively are fastened 
to, or arc integral portions of 
the board or jilat^* itself. The 
principle is simply this*, that 
the pattern 


whatever shape 

those portions info M'hich it is 
dividea by iho plate would, if 
the plate were removed, differ in 
no wise from any ordinary 
pattern. The plate is therefore 
simply a piece inter|K)Hed iK^twecn 
those portions of the pattern 
whieh come in the top and the 
bottom boxt's. 

Patterna for Plate Mould- 
ing. In much M'orkof this 
cbara<’tc*r, wood os a material 
of eun^lniction |108] is discarded 
altogether, and iron employed 
for plate and pattern [100-102], 
and often tlu* whole is combined in one cast- 
ing, as 102, w)ii('h shows plate containing 
four hand wheels with their runners. A pattern 
is first prepared in wockI, from which the plate 
with its lugs, nmners, and pattern wheels 
is mould<*d and cast. The 'whole is then 
got up by fil- 
ing, turning, or 
other suitable 
m e a n s, f h e 
amount of work 
bestowed upon 
it varying with 
the custom of 
the shop; soitio 
machiningever^ 
portion, others 
leaving the faces 
rough, as east, 
and only truing 
and smoothing 
the edges w'hieh 
draw vertically. 

After tooling, 
the pattern and 
plate are rusted 
over w'ith sal- 
ammoniac and 
water, warmed. 
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faces are obtainable, and coi^tieiUJy better 
deliveriea and smooths castings. 

Moulding by Machine. If now, 
instead of withdrawing the pattern from the 
mould by hand or with a crane, which owing to 
its unsteadiness k a frequent cause of brei£ng 
down of the moulds, the plate 
be fitted on the table of a 
machine and the mould with- 
drawn from the pattern by a 
lever or a ram, perfectly plumb 
and steadily, the last rkk of 
fracture of the mould k well- 
nigh eliminated, and thk marks 
the perfection of plate moulding. 

Examples of Moulding 
Machines. Figs. 98 and 99 
illustrate in front and side eleva- 
tions and part sections one type 
only among the many moulding 
machines. It is one of the most 
improved designs, in which the 
ramming, or, rather, pressing, is 
accomplished by power. Tlie 
machine framing comprises two 
Hid(‘H connected W'ith horizontal 
stretchers. Botw'ecn the table A 
and the crosshead B the sand is 
pressc'd into iho moulding boxes, 

C C, which are fitted through 
intermediate plates with pins to 
the turnover table D. A presser 
board E attached to the cross- 
head pushes the sand into the box 
part which happens to be upi>ermost, the surplus 
sand necessary being confined by the loose frame 
F. The pressure is imparted by the hand lever 
G actuating the pinion H and toggle levers 
J K. Tlie pattern and plates are lift^ from the 
box by the counter- weighted lever L actuating 

tlie side rods 
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and well beoaw’oxed, to im- 
part a smooth skin for delivery from the mould. 

A aeoondai^ advantage of the use of metal- 
plated work k that the evik which are more 
«r leas inseparable from the warping of timber 
are eliminated, and better, smoother sur- 
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M M, in the 
lK>asw*s of which 
the table can 
l)e turned over 
for ramming the 
two box parts. 
The erosshead 
B is swimg aside 
during the fill- 
ing of the boxes 
with loose sand, 
being pivoted 
by the rods 
N. 

Fig. 104 shows 
a plain type of 
m a ch i n e in 
operation. The 
pressing is done 
by the top cross- 
bar, pulled down 
handle seen 
The pair of boxes 


by levers actuated by the 
gntsped by the attendant, 
are seen between the table and the presaer-bar. 

In 105 we have a development of much value, 
tlie portable machine, running on wheels, so that 
it can be easily pushed about the foundry to any 




loo*tkMi« le»viiy[ the moulde in ite 
wahe naiades Ihe haif-pattenis are 

eeen on the maohine. taUe, whh the lareaser 
board thrown back, while on the bench alongside 
are the moolda produced. Underneath the Mnch 
will be noted eeveral of the eteel bands or 
frames mentioned later in connection with snap 
flasks. 

Hydmullc Moulding Mnchino. A 

hydraulic machine is illnstrated in 106, con- 
sisting of a press, 
a*ith ram below 
and crosshead 
above. Above the 
ram the boxes are 
carried on rails, so 
that they may be 
run back from 
lieneath the cross- 
head. and the sand 
filled in conveni- 
ently. Then one 
box is pushed along 
to the centre, ana 
the rise of the 
ram lifts the box 
and presses the 
sand against the 
opposition of the 
]ilatc attached to 
the top crosshead, 
lowering the ram 
withdraws the pat- 
tern. In addition 
to the power ob- 
tained by hydraulic 
pressure, there is 
the further advan- 
tage in this class 
of machine that as 
many as four men 
can be set to work 
— two filling and pre^ssing, and two removing th«» 
l»oxes and placing them together. 

Where Machine Work Scores. The 
examples which have been given are compara- 
tively plain, the better to illustrate the ele- 
ments of plate and machine moulding. But 
the full advantages of the system are most 
apparent in patterns of intricate forms — 
that is, which involve more sleeking and shap- 
ing of joint facies, etc., on the part of the moul- 
der, more work in cutting of runners ; also 
patterns which are moulded in very large quan- 
tities by firms who deal in specialities, and which, 
being usually of small dimensions, can be and are 
moulded several at a time on a single plate. The 
highest economics are secured when patterns 
of small and medium dimensions are grouped 
on plates along aith their runners, and when joint 
faces are not |3ain. Patterns which are not cored, 
or cored only to a small extent, are more economic- 
ally mouktra than those in which many intricate 
cores have to be fitted and properly secured. 
Shallow patterns, and patterns without vertical 
edges, deWer best, but deep patterns with vertical 
faces are eminently suited tor plate or machine 
moulding when a stripping plate is employed. 


WIimI Mral4iag« The mouUKiig ol 
toothed wbeela by mAobine means that n com* 
plete pattern is not required, and that the em* 
f^yment of meohanitlB produoee more aooimte 
results in the pitching or spacing of the teeth 
than can be ensured by hand work uith a full 
pattern. 

The wheel moulding machine is a dividing 
machine, having change wheels and worm gear 
for the pitching, together with mechanism for 
operating and with- 
drai^ing the tooth 
bloi'k. Tlie cores 
for the arms are 
made by the usual 
methods of core 
making, and in- 
serted in place by 
hand. 

The general pro- 
ct'ss of wneel 
moulding is as 
follows. The 
moulder is provided 
by the pattern- 
maker with all 
necessary parts, 
such Rs tooth 
blfs ks, eon^ boxes, 
etc., which vary 
with each type of 
\vh(M*l— spur, bevel, 
A’orm — and with 
the shape of the 
arms, the pres<*nce 
or at)Menee of 
shroudings, etc. 
Wc‘ ran t»i.ke only 
the eas<» of a plain 
spur Mhc*e! with a 
plain top. The top 
1k>x is rammed 
distinct from the whc«*l mould utK)n a plain 
level bed of sand, and calls tnerefore for 
no remark. Tf the whec*l l)e large and made 
in the floor sand, a coke lad is provided under- 
neath, and the whole arcai of the whwl is vented 
down to this bed. Small wheels arc moulded 
in a bottom box. In the case (jf the spur whe(?l 
selected [107] the lad and the top joint bice 
are made with a striking board A. On it the 
half section of the wheel is marked as a guide to 
the moulder in setting the corc^s. Tt is atiac hcal 
to the striking bar a by a strap h. It strikers e, 
the top joint face, d, the bottom of the lad, 
and f, a wall of sand, at 2 in. or 3 in. distance* 
away froni the tooth point, leaving a space / for 
the reception of the facing sand, to rammed 
within and around the tooth spaces. In bevel 
wheels it is better to cut the bcaird precisely to 
the bevel and diameter of the tooth points. 

Formation of the Teeth. The ram- 
ming of the tooth block B follows. The one 
shown lias two teeth ; but many contain three 
or four. The more teeth ufad the greater the 
precision demanded, because each tooth 
must be an exact counterpart of its fellow. &ch 
space has, moreover, to w» rammed up with the 
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Mime expenditure of Ubonr as any other, so 
that the only time saved is that in eieTating the 
block. 

Having a tooth block, the spur B, shown or a 
bevel wheel block 
bolted to the carrier y 
of the machine, the 
radius is set by means 
of a strip cut to ex- 
tend from the central 
striking bar a to either 
the root or point of 
the tooth, and the 
arm is permanently 
cUm{>ed in the |)osi- 
tion corresponding 
therewith. The bhiek 
is lowered by means 
of the vertical slide 
of the machine until 
it touchw, and just 
presM^K ujion the Iwd 
struck hy the hoard 
A, and the ramming 
up commences. The 
ramming must In* 
done* Bt> tliat the 
connfH’tion In'twc'cn 
the t<K»th spaces jind 
the outer hfuly or 
wall of sand stnu'k 
l>y th<* sloping edge of 
the lioaixi A shall be complct< . 
that there will Im‘ no risk of the 
narrow pillars or wH’tions of sand in 
the tooth spaces lieeoming washed 
away. This union is effected by 
means of nails— two, tliree, or four 
Is'ing rammtd in along with 
the sand to form a bond of 
union, as shown in 107 at B. 

Facing sand is rammed within the 
twth to the thickness of alK)ut 
1 in. or 1| in., and black sand 
lieliind, and a block on one 
side supitorts the sand being 
rammed there. Tlie tooth block 
is lifted hy the vertical arm of 
the machine, the sand being 
prevented from pulling up by 
holding a flat juece of w'ood, 0, 
on its surface. It is Uien movtd 
a distwice equal to the piU'h by 
the dividing apparatus of the 
machine, lowerea and re>rammed, 
and so on, as indicated at B. 

Tliw Aunxis, There are many 
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uiMuy different 
methods of formation adopted for the arms 
of spur wheels. The H section type is the most 
common, because it is the easiest to make, and 


the strongest. But other fonns afs of ten adopted 
eidier because the wdieels are too small for H 
arms, or because that type would be out of har- 
mony with adjacent gears • because wheels have 
to refdaoe broken 
^ r-1-. ones, or th^ have to 

be cast against some- 
thing else which 
necessitates some 
other shape, or on 
account of the de- 
signer preferring an 
older type of arm. 
We can take only the 
moulding of a spur 
wheel w ith H section 
arms. 

Ah usually made, 
the core-box is of the 
form shown at D [107] 
in plan and }>art 
sections. The two 
sides h h are notched 
together at the angle 
lequired for the arms, ‘ 
flO degrees if for six 
arms, 4/> degree.^ for 
eiglit. flO degrees for 
four, and, the inner 
fact's eorre8|X)nding 
with the centre's of 
the ribs; the thicknt's.s 
of ril»s, f, is equal to 
half the thickness of 
the arms. The inside 
of the sw'cep / cor- 
resjKmds with the 
inside of the rim of 
the w heel, and the flat 
arms k k and iimer 
ribs / I are divided to 
allow of delivery of 
the core. The "core 
being rammed up, the 
scivw's w’hich connect 
the sides with the 
sweep are w ithdrawn, 
the sweep j drawn 
away horizontally, 
the sides also drawn 
in the same manner, 
and the core left 
standing on the ram- 
ming board or bed. 

The mould is shown 
in section and plan 
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[107 E] and the relations of the several parts 
are apparent, together with the method of 
gauging the thicknesses of arms and rims when 
setting the cores. 
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A SHORT DICTIONARY OF TERMS IN FOUNDRY WORK 


ilOID tm w iL Bt ad nuule from noo- 
pbotphorte arm. 

Air Mlt— The belt encircUng a 
cnpc^a, through which the blut 
to oonre^ed to the tayeree. 

Air Furnace — ^A fornace which atl< 
tttm the natural draught of a chimney. 

Alloy — A mixture of two or more 
metals, effected by fusion. 

Aluminium— Used in numerous alloys. 
It exerdMO a cleansing effect. 

Anchor— A moulder’s chaplet. 

Angrlc Board- Used by pattern- 
makers for planing angles, hollows, 
or nilets in. 

Anirles — Stripe of triangular section 
used for fitting inoornen in patterns, 
and for strengthening castings. 

Annealing Oven — Used for the decar- 
bonisation of malleable iron castings. 

Apple Tree — Used for cogs of mortice 
wheels. 

Arc Pitch — The pitch of gear wheels 
measured rouno an arc of the pitch 
line. 

UBBITT HerrAL— A white metal 
used for lining bearings. 

Back Plate — A cast-iron plate bolted 
to the back of a foundry box, for 
vertinJ casting. 

Bare— Slightly under exact sire. 

Barrow Ladle, or Sulky— A foundry 
ladle mounted on a barrow framing. 

Bars — The stays, or cross-iHeccs of 
moulding boxes. 

Basic Steel — steel made from phos- 
plmrlcorcs, in a converter or furnace 
having a basic lining (lime). 

Bastarc Wheel— A wheel which, 
bearing with another, is nut of 
correct pitch or bevel. 

Bead Sleekers — Moulder’s tools for 
smoothing the Impressions of l>eads. 

Bed Charge— The bottom charge of 
coke in a cupola furnace. 

Bedding-in — Moulding patterns in the 
same position in wiiioh they have to 
be cast, without a bottom 1 k>x. 

Beeswax — Used for coating iron pat- 
terns to prevent them from rusting. 

Bellows— Employed for blowing imr- 
t ides of loose sand, dust, and blacken- 
ing out of moulds. 

Bench — Used by pattern-makers, 
moulders in small work, and by 
core- makers. 

Bench Rammer— A small rammer 
used for moulding at the bench. 

Bench Work— Work done at the 
t>ench. to distinguish it from that 
done on the tl(K>r. 

Bevel Wheels— Toethed gears, the 
iiitch planes of which form conic 
instra. 

Blackening —Charcoal dust, or plum- 
bago. used for dusting foundry- 
moulds to prevent sand burning. 

Blacking Bag— A muslin bag from 
which blackening U dusted over the 
surfaces of moulds. 

Blacking Mill— A rotating cylinder 
containing rollers, or balls, which 
crush charcoal into dust- 

Blackleadlng — .Sometimes patterns 
are treated thus to facilitate their 
delivery. 

Black Sand— The old aand of the 
foundry floor. 

Black Wash, or Wet Blacking— A 
mixture of charcoal or plumbago 
with clay water, waahed over the 
surfaces of moulds. 

Blast — Air supplied under pressure 
to melting furnaces. 

Blast Furnace— A furnace ranging 
from 80 ft. to over 100 ft. high, in 
which iron to reduced from its ores. 

Blow — The period during which blsat 
to being brought Into a melting 
furnace, or the act of bringing It in. 

Blower — A rotary machine in which an 
artificial current of air to produced 
by poaitiTe preasuie. 
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Blow Holes — Holea in eastings caused 
by the entanglement of gasea in 
the mould at the time of pouring. 

Body Core — A main core. 

Body Flange— A pipe flange fitted on 
the body of a pattern. 

Bosh — A tank of water for foundry use. 

Boshes — ^The melting zone of a blast 
furnace. 

Boss — A circular bearing i^ereed with a 
hole for a sliaft or pin. 

Bottom Board — A flat board on which 
a bottom box is rammed over a 
pattern. 

Bot Stick — The Iron rod which holds a 
stopper of clay at one end for elosing 
the mouth of the euiKthi, and bus 
at the other a point for tapping. 

Box Filling — The black saiio oi the 
flomr as distinguished from facing 
sand. 

BoxIng-up — Making a large pattern 
to enclose tudlow spaces, instead of 
using solid timber. 

Brass — An alloy of copper, tin, and 
zinc variously proivtrtioiied. 

Brass Melting Furnace— (Jenerally 
an air furnace receiving cnicihles. 
Sometimes a reverlH*ratory furnaru 
for large masses. 

Brass Moulding — The moulding for 
brass castings, which differs in 
some particulars from iron moulding. 

Bricking-up— The huilding-up of tlie 
skeletons of loam moulds with tirieks. 

Bricks — ('ommon bricks, lire hrieks, 
or loam hrieks, used in loam moulding 
and in lining furnaces. 

Bronze — A mixture of copp<?r and tin 
variously proportioned, or with 
aluminium or phcaiphorus. 

Building-up — C-oiistruetiiig patterns 
with segmental pieces to ensure 
permanence of form. 

Burning-on — C'asilng new metal on 
old for the purpose* of repairs. 

Burnt Iron — (last Iron which has 
become largely reduced to the con- 
dition of an oxide, and rot ten. 

Burnt Sand— Hand which has l>een 
subjected to intense heat, so ttiat it 
haa no coherence. It is used for 
parting Joints. 

CAMBKR— Curving of castings and 
of their patterns. 

Carbon — The miwt essential con- 
trolling element In cast iron. 

Carbon Cores— Hard, strong cc«res 
made of connressed carlKm. 

Carriage Laale— A la<llc mounted (»n 
a carriage. 

Casting— The pouring or founding f»f 
the metal. 

Casting Upright— Pairing a meuid 
vertically with a view to sec*ure 
soundness. 

Cast Ii^n — An alloy <»f iron with 
carbon and other elements. 

Cast Steel— Hteel which has been 
melted and |>oured. 

Centre Plates— Plates used for 
turning jointed patterns on, the 
plates being attached at the ends. 

Centre Square — An instrument for 
finding the centre of a bexly without 
compassea. 

Chalk — Used for whitening pattern- 
shop drawing-boards, and other 
purposes. 

Chalk Line — A fine line chalked and 
strained tight, and snapped on a 
hoard to leave a straight rhalk- 
mark for tawing by. 

Chambered Core — A core enlarged 
about its central portion. 

Changing Hook— A foundry crane 
hook with two bends for changing 
ladlet of metal from one crane to 
another adjacent. 

Chaplet — A metallic stud, or nail, or 
piece of hoop iron which affords 
sujiport to a eore independently of 


Chaplet Block — A bkMdc of wood 
which sometimes supporta a oliaplet 
nail. 

Charcoal — Charcoal, when ground, is 
used for facing moulds. 

Charge — Tlic quantity of ore, fuel, 
and flux which is Intrtxluced intx> a 
cupola or blast furnace at one lime. 

Charfring Door — The opening »»f a 
blast or rrvert»erat*Mry furnace 
tiuough which the ciiarges are in- 
troduced. 

Check, or Register— The annular 
Jointing bftwtTn the U»p and Infftom 
of loam moulds. 

Chilling — rusting against cold iron. 

Chord Pitch- Tlie siuirtest distaiiet* 
l»ctw'een the ndjueent e<*iit.n‘s of 
the teeth of wheels. 

Chucking — Attueliiiig work to lutlie 
chucks. 

Cinder Bed, or Coke Bed— A bed 
laid with cinders »»r coke ut the 
lM>tt4)m of u iiumld, into wtiirh tlie 
vents «*oIlect, and from wlileh they 
arc discharged. 

Clay Plug— A pitigofelny that Hoses an 
ingatc until the basin is nearly lUied. 

Clay Wash — day diluted with water, 
and tisi‘d for swahliing ttie bars of 
moulding Isixes and lifters. 

Clean Lift— A pattern delivery which 
does not damage the mould. 

Clean Metal Metalfree froins{K>tigi- 
ness, sealw, niut hlnw-hoies. 

Clearance— The spaee between ad- 
jaecnt gear wheel t(‘elh. 

Cor! Dust round eoul, t^) t>e mixed 
wltlisand for faeings. 

Coal Mill A mili in wliich coal is 
ground into dust. 

Coat- An application of loam, clay 
wasli or wet Idacklng a mould. 

Cod — A mass of sand carritMl on a 
drawback, or other plate. 

Cogs - The W(K>dcn b*eth (»f mortlee 
wheels. 

Cog Wheel— A wheel with te« th of 

W(XHi. 

Coke -Used In eupolns and blast 
fiirumTs, ami when ground, for 
mixing with facing sand. 

Coke Baskets - Moulders* hand 
boskets. 

Coke Bed-' See riiu/rr hrt! 

Coke Mill — Same as rual will 

Cold Blast Iron — Iron smeltetl hy 
cold blast. 

Cold Shots Small globules of cold 
ir(»n enclosed in costings. 

Cold Shuts Limw of imperfect union 
in castings. 

Collapsible Core Bar -A r^irc bar 
which is mmie to fall in wards for ready 
rcm(»vttl. after tlic mould Is |M>ured. 

Combineu Carbon— CarlKin in u con- 
dition of Hiemicul combi nut ion witti 
iron. 

Contraction — The shrinkage of metal 
from the llriuld state. 

Contraction Rule- A rule hmger 
than the common rule by tlje amount 
(jf contractifin of iron, or brass. 

Converter — The vessel in which 
liewsemer steel is made. 

Cope — The top part of a loam mould. 

Core — A central or internal IsHy of 
sand. 

Core Bar "A hollow l>ar on which 
cylindrical oor«« are swept up. 

Core Board — A board cut to the |»rr>- 
file of a core which is swept up 
against it. 

Coro Box— A framing witliin which a 
core U rammed. 

Core Carriage — A carriage ofi which 
heavy cores are run into he stove. 

Coring Up — Placing the cores in a 
mould. 

Core Irons — Iron rods rammed in a 
core to afford a stiffening skeleton. 

Core Oven, or Core Stove— An oven 
or stove in which cores are placed to 
be dried by beat. 
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menoNAmr or foundiiv tbiims 


Core Plate— A pleie on which ootm 
mretweptup. 

Core Print — A projf«Uon piece on a 
pettern, into the ImpreMiou made 
by which a core bi placed. 

Core Ropes— Kopeeur tiring* rammed 
ill curved portlont of a core, and 
wlUidrawti to leave vent ludet. 

Core Sands — Mixture* of strong tand. 

Core Trestles— Trestles on which 
core boards and cf)rc bars are 
supported. 

Crane— Used for lifting and turning 
over moulds and castings. 

Crane Ladle A heavy ladle which is 
slung and carrierj by a crane. 

Cross —A double iH^ain of ttic form of 
a Ht. Andrew's cross, suspended 
from a (Tanc. and c«rrying sus* 
liciwlon l<Kips for moulders' work. 

Crucible Used in inciting steel and 
cornier alio)'s. 

Cruoible Cast Stool Sb ri melted hi 

a crucUile. 

Cupola' The furnace in wlilrh cast 
Iron Is reinelird. 

Cupola Holst A light hoist for lifting 
iron, eoke. and limestone to tlie 
cntNiitt platform. 

Curvlnr ofPattorns Patterns are 
cnrveil in ttie optsMlte <llree,t|on bi 
t hat taken hy their east lugs in iling. 

DAUBIMQ- lilidng a furnaee or 
ladle with lire-elHy. 

Dead Head .\ head of metal on a 
easting. 

Dead Moltinir ‘riiorongti melting. 

Delivery The withdrawal of a pattern 
from Its mould. 

Devil -An o|MMi cage in whlcli a coke 
tire is lit for drying moulds. 

DoiC -A staple, or iron eraiitp. 

Double Shrinkage Two shrinkages 
must Ih* allowml f<ir when timking 
(lattarns from whiidi to cast patterns 
of metal. 

Dowels 'Pins uniting l<K«se pieces 
tetniMirarilv. 

Drag -The im(.t<iin Ixix in moulding. 

Draught -Tlie taper of a iiatt^'rn. 

Draw Tlie same as (hturry. 

Drawback' A mass of sand carried 
on a plat«v witliout a print. 

Drawing Board - A Isiard on which 
s1h)P urawings are niHde to actual 
sls(*s. 

Drop Bottom Cupola —A cuixd.i in 
which the iMitt4iin is drop^ied bi dis* 
ciiarge Uie ashes. 

Drop Print -A ixicket print. 

Dry Brush -A soft lirusli used for 
removing dust from moulds. 

Drying - Driving otf the molstun* from 
inouUls and cores liy heat. 

Drying Stove - A st«ive in whldi 
moulds and cores are dritMl. 

Dry Sand -^strong sand, dritsl in the 
stove. 

Dull Metal — Metal iiuiM'rfedly nietted. 

KMBRY WHIRLS -ITsiHl for fettling 
castings. 

PAOl PLAT! —A plate on whiclt 
l>attern work Is turned. 

Pacing— A (Htrt lon standing above the 
main turfaiv of a irnttern or casting. 

Pacing Sand —The sand which lies 
next a pattern. 

Palse Core— The false core of a brass 
moulder corres^Hind* generally with 
the drawback of the iron moulder. 

Fan —A rotary machine for supplying 
blast to a cuinda. 

Feeder— A bialy of Huuld metal which 
supplies shrinkage loss. 

Feeding— Assisting the ingr(*ss of 
metal to tlie mould by the movement 
of a hhI up and Uow'ii in Uie runner. 

Feeding Rod— A rcHl of i in. or more 
in dlaiueter, used fur feeing. 

Fettling— lieuKiving runners, tins, and 
other excrescences from castings. 

Fillet— An angle, or Imllow. 

Fin — A thill expansion of metal 
spitading out from mould Joint. 
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Flask — A moulding dox. 

Plat Rammer— A rammer having a 
flat end. med for ftnfcshing. 

Floor Work— Moulding done by 
kneeling or bending over moulds on 
the lloor- 

Flow-ofT Cato— A riaer gate. 

Fluid Metal— Metal thoroughly 
melted. 

Flux —Lime, which unites witli earthy 
matter, etc., present in iron ore, 
forming slag. 

Foundry— The building in w hich cast- 
ing is done. 

Foundry Crane -A triangular framed 
crane, luiving Its top member 
liorlzontai. 

Foundry Pig— Urey pig, fluid when 
mclU'd. 

Full .Slightly ovcrslw. 

Furnaco Linings— Bricks of Are clay 
and garilster. 

QAQQRRg Prods cost on loam plat cs. 

Canister — Slllclous sand, and lire clay 
used in furiimv linings and steel 
mouids. 

Gas Coke — By-prfxluct of gas works, 
sonictlriK^ used In brass funiaccH. 

Gates ' liigates, or ruimcrH, tbrougli 
wlii<‘b metal enters a mould. 

Grain The texture of metal, or of 
wtxsi. 

G raphltlc Carbon - Kre«^ car > k>:i . 

present in grey casi iron. 

Green Sand - Sand wliicli is not dried. 

Green Sand Moulding Work done 
in green sand. 

Grey Iron - .An open grained Iron, 
only iiKHicratciy Htrong. 

Grid ~ All iron frame on wbich a core 
or drawiiat'k is liuilt. 

Guide Iron - An Iron curved to cont rul 
the moveuients of a strickle. 

Gun Metal— An alloy of coiipcr and tin. 

Gutters -Narrow’ chaniieis cut In tlie. 
Joint faces of moulds for the I'Hcaiw 
of gas. 

MALP PATTIIIN . One of the halves 
of a Joint eil and dowelled (lattern. 

Halving - .A form of flat Joint uniting 
liatterii iiarts. 

Handing— Making pattern iwrts right 
and loft. 

Hand Ladle- .A small ladle carried by 
a single shank. 

Hard Coke “ Furnace coke, us«hI In 
cupolas. 

Hard Iron — Iron «iiich is eliber 
liigtily silicious or chilled. 

Hard Ramming - liamming a mould 
hard, to prevent risk of iuniiw. 

Hatching— i'utiiiig up thcsurfaiv of 
moulds with the trowel to assist the 
atlhcrence of fnwii sand ft»r mending 
up. 

Hay Bands— I^sihI to bind tlie loan* in 
swept-up cores. 

Head Metal -A supplementary mass 
of rnctal on t4ip of a ca.sting, to 
secure wiundness in the latter. 

Hemp — Used iiisteiulof hay tiands in 
small cores. 

Hollows —Concave |M>rtions inserteil 
in angles <»f patterns to ensure 
strengtii in the castings. 

Honeycombing— A state of general 
sponginess In a easting. 

Horse Manure— Used as a binding 
and venting material iu strong 
sand. 

Hot Blast — Emidoyod generally 
instead itf cold blast for smelting iron. 

Hot Metal — Metal UK>roughly melted. 

Hot Sand — Sand from which recently 
poured castings Imve been re- 
moved. 

•MOOT— A mass of metal of rectangu- 
lar section which has to be remelte<i 
for castliuEs. 

Iron— Foundry iron owes its virtue to 
the presence of carbon and cAher 
element^. 

Iron Cement— A mixture used for 
Joints and filling blow holes. 


tIAMKMA— The same as gogpwv. 

Joint— The parting of apaf^m or of a 
mould. 

Joint Board— A board on which a 
pattern is rammed. 

LACN.S — ^The vessel which receives 
molten iron from the cupola, and 
from which it is poured into moulds. 

Lagging — Building up patterns with 
narrow strips of wood. 

Lead — Used for lining up portions of 
patterns. 

Leather— Used for the same purpose 
as iemi, and for hollows. 

Levelling — Ne<*esKary when work is 
moulded by lietidiiig In ttie floor. 

Lift —Tlie act of withdrawing a pattern 
from the mould ; or the character 
of the draw. 

Liflering- Hanging and setting lifters 
ill the sand of moulds. 

Lifters -Hin.ks hung from the bar* of 
bixes to assist in supHiriing the 
sand. 

Lifting Plate— A plate attached to a 
pattern t^i receive lifting screws. 

Lifting Screw A screw with an eye 
used in withdrawing a pattern trom 
the inoiiid. 

Lifting Strap '.A piece 4>f Iniop irc»n 
HttiK’iied to deep imtteriis for W'itli- 
druwiiig them by. 

Lime .A flux mixed W'itlithe eharge* 
of iron and eoke in the eu|ioIa. 

Lime Bag--.A muslin bag from wliieb 
lime is dusted over the j(,»lnti* of 
inotild.s, to sliow contact. 

Loading - Weighting Intx part< pre- 
viously to pouring. 

Loam - A mixture of strong sands, 
rendered plastic with wabT. 

Loam Board - A lioard by whieli a 
loam mould is swept up. 

Loam Bricks- Bricks made of loam 
and dri^l. 

Loam Cake — Pieces of dried loam. 

Loam Mould — A mould made in loam. 

Loam Pattern~A patU‘rn made in 
loam instead of in w inmI. 

Loam Plate— A plate on which a loam 
mould Is built. 

Loosening— Happing a pattern. 

Loose Pieces — Pieces which are not 
fastened pi-nnanontly on a i)atb>rii 
laidy, but have to lie left iKdihni in 
the mould. 

Lug- -A projecting Tiortion. 

MACHINK MOULDKD WHKKL8 

-TcKitbed wlieels iiwle from sec- 
tiiaial laittcrns in a maetiiii*'. 

Machine Moulding Moulds in wliieb 
some p*»rtion8 of tlie work are done 
by nmeliine. 

Malleable Cast Iron— fastings wideh 
are rendered nialleabie by deear- 
bonisation or nmieuling. 

Mendlng-up -Makiiig damaged iKtr- 
tloiis of moulds good. 

Mending-up Piece— A piece used ;n 
ineiiding*iip. as a guide for llnishing 
tlie sand outliin's by. 

Metal Patterns 'Used when large 
uuinb^Ts of similar pieces liave to be 
cast. 

Middle Part — The central portion of a 
moulding Ik>\ having three or more 
parts. 

Model — Sometimes applied to denote 
a pattern. 

Mortice Wheel— A cog wheel, or one 
fitted with wooden cogs. 

Mould — llie structure into which 
metal is poured. 

Moulding Box — The framework in 
wliicli sand Is rammed for moal<ls. 

Moulding Machines — Machines used 
for nroduclM moulds. 

Moulding Tub — Used by brass 
founders as a receptacle for sand, 
and over which they work. 

NAILING. NAILS— Embedded in 
weak portiiHis of sand as supports. 

OLD SANO-Band which has been 
used continuously, and become weak* 



OpM JoliiU—Boanli kilatod sMe hj 
•Ide, bat not in Mtonl eontnci. 

OpMi Sand Work— Moakto without a 
oovning. 

Oven Coko — Hnrd ooke. 

PAINTliia— T>eDot«t the nppUcntion 
of wet blacking to moukU. 

Paper Joint — in segmeiiUl and aome 
other work, temporarily glued jolnta 
are made bj* the inaertion of paper. 

Parallel Print— PrinU are parallel 
when they mould aldeways. 

Parallel Strips— Winding atrip* u*ed 
for levelling mould facet and planing 
timber by. 

Parlnff Tools — Long thin chlaela and 
gouge*. 

Parting — The aeparation of the part* 
of a mould. 

Parting Sand — Burnt aand used to 
prevent mould Joint* from etlcking. 

Pattern — A model from wlUch an ini* 
preaaiun is taken in sand. 

Pattern Register— A Hat of patterns 
kept in a btMik. 

Pattern Stores— The building in 
which pattern* are stored. 

Peasemeal — A cementing material 
between the face of a mould and the 
blackening. 

Peg and Cup Dowells— Brass dowell* 
ariven into the j<*lnts of patterns. 

Pegging Rammer— A tmall rammer 
for small moulds and Intricate por- 
tions. 

Phosphor Bronze— Bronze to which 
a little ph4»sptmriis is added. 

Phosphorus — \u element which ren- 
ders steel and cast iron brittle. A 
small quantity increases the tluidity 
of iron. 

Picker— A pointed wire used for pul- 
ling small patterns from the mould. 

Pickling— Removing the hard out4*r 
skin from castings by immersion In 
dilute sulphuric or nitric acid. 

Pig Iron — The form in which iron it 
east and told for foundry ute. 

Plg-lron Breaker— An appliance or 
a machine for breaking pig inUi short 
lengths for remelting. 

Pine — Used more than any other 
material for foundry patterns. 

Pipe Nails — (haptet nails, used for 
supporting tlie core* of pipes. 

Pitch— The distance between the 
centres of contiguous teeth in cog 
wheels. 

Pitch Circle — The circle on which the 
pitch is struck. 

Pitch Diameter— The diameter of a 
plU’h circle. 

Pit — A h<ile in which deep moulds are 
placed for casting. 

Plaster of Paris— Used in making 
temporary tiatierns, and core Ix^xe*. 

Plate Moulding— Moulding ofT pat- 
teni* attached to Jointing plates. 

Platen — The table of a moulding 
machine. 

Plumbago — Used for dusting moulds. 

Pocket Print — A print which is con- 
tinued above the poeitiou to be 
occupied by the core. 

Pot Metal — A very common and 
cheap bras*. 

Pouring Basin— The depression into 
which metal is poured ftrst before it 
enters the runners. 

Print — A projection which makes an 
impression at a guide for the Insertion 
of a ctjre. 

Prods — J aggers or gagger*. 

Pulling-up— The tearing-up and frac- 
ture of the sand in a mould. 


QUICK— Denotes 
radius. 


a curve of tmall 


MAM M KM — A tool for conaoUdating 
•and round patterns. 

Rapping — Loosening a pattern pre- 
paratory to it* withdrawal. 
Rapping Bar — A pointed iron bar 
OSM for rapping. 


DtOnONAMV or rOUNDMV TMMIBM 


Rapping Holt — ^The hole In which a 
rappina bar It inserted. 

Rappiing Mallet — A wooden mallet 
used Tor rapping a pattern during 
it* withdrawal. 

Rapping Plate— A meUI plate at- 
tached to a pattern to receive a 
rapping bar. 

Receiver — A vessel which collect* 
molten metal for pouring. 

Reduction — The extraction of metals 
from their ores by heat and chemical 
affinities. 

Remelting — Iron, and copper alloys 
are remelted to render them ho- 
m<jgeneous and stronger. 

Reverberatory Furnace — An arched 
furnace, with natural draught, used 
in some foundries. 

Reverse Mould —A dummy mould of 
plaster upon which actual moulds 
are rammed. 

Riddle— A coarse sieve. 

Riser — An overflow exit from a mould. 

Redding — liSying retds in the sand of 
moulds to sustain it. 

Rolling over— The same as turnitig 
ovrr. 

Rough Coat — A first coat of loam. 

Rumble— A tumbling barrel. 

Rumbling— Tumbling, or fctlllng In a 
rumble. 

Runner— The channel through which 
metal enters a mould. 

Runner Pin— A pattern for forming a 
runner. 

SAPETY LADLE— A ladle tipped by 
mean* of tmithed gear*. 

Saggers — The packing boxes used fnr 
annealing malWble cast iron work. 

Sand — The matrix of foundry mimld*. 

Sand Bin — A rec4*ptacle for sand. 

Sand Burning — Result* from pouring 
hot Iron against sand not protected 
with blackening. 

Sand Joint— A moulder’s Joint. 

Sand Mixer — A machine for ml.ving 
sands. 

Sand Sifter — A machine for sifting 
sand. 

Scab — An excrescence on a casting. 

Scrap— Old ineUI. 

Scrap Heap— A receptacle for scrap. 

Scull — The scaly lining left in a la<II« 
or furnace after use. 

Segmental Work — Built-up pattern 
work. 

Self Delivery- The delivery of a 
pattern having hollow pftrtlons 
inHteB<l of by coring. 

Shank Ladle— A ladle having a handle 
nr handles, to distinguish it from a 
crane ladle. 

Shellac Varnish— The varnl»h used 
lor the protection of patterns. 

S Hooks — Ufters. 

Shrinkage — Used in the tame tense 
as eontraetion. 

Sieve — Used for sifting sand. 

Skewers — Used for holding pieces 
loosely to patterns. 

Skimmer— A flat bar employed for 
baying back dirt Iron the surface 
of metal l>eing poured. 

Skimming Chamber— A chamber in 
the course of a runner, designed to 
separate tlie dross, and prevent it* 
entry to the mould. 

Skin — The surface of a casting. 

Skin Drying — ^Drying the surface 
only of a green sand mould. 

Slag — A glassy substance produced 
by the union of earthy matters with 
calcium. 

Slagging — Tapping out the slag. 

Sleeking — Smoothing the surface of 
a mould with tools. 

Slicking — The same as sleeking. 

Slinga — The loops which sustain 
moulding boxes from the cross 

Soft Metal — Grey iron. 

Soft Ramming — Easy ramming, 

which often produces lump*. 

Splitting — Casting puBeys and wheels 
in halves. 


Sponginosa— Openness of texture in 
eastings. 

Spray — A series of runners arranged 

^ parallel or star-shaped. 

Sprigging— Nailing. 

Spring Cnaplet— A chaplet formed by 
a loop of hoop iron. 

Stakes — Bar* or rod* driven into the 
fl<H)r as guides to a top box. 

Stays — Bars of nu>uldiug boxes. 

Steady— An appliance usihI f<»r 
encircUng pattern* of cohimn* and 
pl|>es during turning to ensure 
steady running. 

Stopping-ofT— l^rcHliicing a shaite in 
the mould different from that of the 
pattern. 

Stopping-*over — Killing up pocket 
print*. 

Strickle —A prt>ftled piece by which 
sand 1* *craiH‘d to any desired form. 

Striking Bar - The bar to which a 
loam tmard is Intltcil. 

Striking Board- - The lM)ard by whleh 
loam, or greeit sniiil, is swept iqt. 

Stripping Plate— A plate through 
which a pattern 1* draw'n in delivery. 

Strong iron- -Mott ItHl iron, in which 
carlKUiis largely In nconibiiied state. 

Strong Sand -Sand oontaiiilug loiun 
and horse nianure. 

Sullage - The scorhe of metal. 

Sulky- A harrow ladle. 

Sulphur - v<‘ry minute proportion 
of this element iiijtyes cast Iron, 
rendering it white, ami Is ohJecMon- 
able In foundry coke. 

Swab A brush used for the laying-on 
of elay wash, or of wet blacking. 

Swab Pot - The ]M>t which cmituins 
clay water, or wet blacking 

Sweep — A curved piet-e. 

TAOKLB - Lifting and hauling oppll- 
anccs. 

Taper— The thinning or narrowing of 
^tterns from alM»ve downwards. 

Tap Hole — The hole from which 
molten metal Is drawn. 

Teeming— Pouring steel Into moulds. 

Thickness— A hwiy of loam which 
represent* thickness of metal. 

Three- Part Box — A moulding bt»x, 
comprising top, hotbun, and middle. 

Tile — Ttie cover of a brass furnace. 

Tinned Nails — ('haplet nails tinned to 
prevent rusting. 

Tumbling Barrel, or Rumble -Are- 
v(ihing drum. In which castings are 
fettled. 

Turning-over — Ramming the first 
part of a mould In the cipp^mite 
position to which it has to hr cast. 

Turn-over Board — A board for ram- 
ming the l»ottom part of a mouhi on. 

Tuyeres — The openings through which 
blast is directed into a blast furnace 
or a cupola. 

VARNISH — Used for protection of 
patterns. 

Venting — The formation of passages 
in moulds for the escape of gas. 

Vent Wire — A rwl by which vents are 
produced. 

WASTER— A sp<jiled casting. 

Water Bosh— A tank of water for 
foundry service. 

Water Brush— A soft brush used for 
moistening the edges of moulds with 
water. 

Weak Sand— Sand with little 
(X)hcslon. 

Wet Blacking— Pluml)ago in tolutioo 
in water. 

Wet Brush — A soft brush used for lay- 
ing-on wet blacking. 

White Iron — Iron which contains ail 
Its carbon In the combined state. 

Winding Strips— Parallel strips. 

YELLOW MBTAL— A soft variety of 
braaa. 

ZONES— The melting areas lo cupolaa. 
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ADAPTABILITY & WILL-POWER 

Inimical Effects of Monotony in Life and Labour, Attributes of a 
Strong Character. Thought and Conduct The Training of the Will 


By HAROLD BEGBIE 


MATURE ahhorB monotony. The force Iw^iincl 
all material thingH never produciCH two Ieave« 
or two flowerB of preciMely identie-al romlition ; 
and if we l>elicvo with the younger Hehool <»f 
phyMieinta that the entire KuliHtantial gloU* \h 
eom[K)Hed of only one material, we may how 
wonderfully thiH force han lalKiured, and is still 
lalKuiring, U» pnahiee infinite variety. 

Variidy ia i^HHential to life ; monot4)ny \h 
inimical to life. In the caHe cd liiiinanity, 
variety in occnipaliim ia a*»Holut<‘ly <‘HH<*nfial to 
vigour of mind, and we lH‘liev<* that many td the 
prohlemH of the rmaiem world are inereasingly 
due to the preMent uiiHeientifie fanhion (d diviKion 
(d lalxMir. The demand for an eight hours' day 
has certainly grown out of this diviKi<»n cd lalNiur. 
and is al»solut4‘ly justified hy the condition of 
tlui |M'Ople, No man whose whole life is H|K‘nt in 
manufacturing the Iuh-I (d a lasd or in watching 
the wdiwls (d a single niachiiu^ can possibly 
pr<‘w*rve vigour (d mind and energy <d IkkIv. 
All the other facult/u^s w'ith which he is cruhiwed 
must of n<*<a*ssity |H*rish undt^r this insensate 
concentration, and w'ith the atrophying of eivch 
fa<Hilty so precisely is he the less id a man. 

Monotony of Occupation ia Injurious, 
It has lMH‘n truly and w'ittily said that an 
ex|M*rt is one wdio knows nothing else. The 
objtH’t of exisU'fK^c is the |KTfecting of poten- 
tialities. If you have a man who might make 
a fK'rfeet Imot, and you set him all day long to 
make only the htel, you infallibly destroy the 
objtH’t id his existimce, and rob him of himsidf. 
He eeas4‘8 to lie what he is, and cannot Ik* what 
he might lH*come. 

Lunacy, it has IxM'n said, is dirt'ctly trace- 
able to this monotony of employment. We 
lielieve that there art' other causi*s for the alarm- 
ing inert'ase in lunacy st^itist ics, and we art* not 
disiM)st*d to argue that monotony of employment 
under mtKlem conditions lemis to allsolute 
destruction of the rt*ason. Rut we do not think 
that any physician will contest the jKiint that 
this monottmy of laUnir dot's mtwt t*tlectivt‘ly 
dt'stroy elasticity of mind and vigour of fH'rccp- 
tion. qualities of the utnuist value Ixith to the 
State and to the individual. IValing as we ait* 
WMtli the individual, w*e base our conclusions on 
this contention — namely, that any s|x*cialising of 
study, employment, or rt'crt'ation, tends to 
deprive the mind of elasticity and vigotir. 

The Foundation of Character. What 
art' called the four Nelsonic attributes may 
be dt^cribed as the foundation of character. 
Tliose attributes are; (1) Self-reliance; (2) 
fertility of resource ; (3) fearleasness of re- 
sponsibility ; and (4) pow'er of initiative. 
Every one of these attributes, it will be seen, 
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are coiinwti'd with that intellectual adapta- 
bility of which we are writing. The intellectual 
man and thi^ man of trade need for the success 
of their enterprises, just os much as the sailor for 
his, these attribut(*s of individual power. There 
nix* moments when the scholar must be self- 
reliant. when the artificer must have fertility of 
resource, when the stati'Kman must fe(*l fearless- 
01*88 of responsibility, and when the merchant 
must have |M>wer of initiative. Tliese things 
are the fruit r>f education : and their destruction 
i*< tin* modt‘m sy.Mtem of unscientific specialising. 

Recreative Hobbies. Variety of occupa- 
tion and variety of recreation, wx* have said, 
are the nivnns whereby a man may enjoy 
intellectual ada}>t)ibility. At pn*sent it is the 
custom of many workers to spimd thf*ir fri'c 
time in idl ‘ness, whereby we may see, in passing, 
how <*onci*ntration of lalsnir leads to the de- 
struction of all healthful apjx'tiU'S. It should 
Ik* the business of a man whose labour is mono- 
bmous to employ his spare time earnestly and 
energetically, whether it Ik* in study or in games. 
'I'his must be his first concern, the active oc*cupa- 
tion of his time. Rut after this the question 
pix'sents itsi'lf as to the lK*>«t studies and games 
for the purfKwe w'e are sex'king — namely, intellec- 
tual adaptability. 

'Fhere is groat virtue in the hobby, and 
almost every man will find, if ho examine 
himself, that he has in him an inclination 
towaids some s}K*cinl undertaking. It may 
\a* <*ar}H*ntry, or gardening, or it may take the 
mon> intelliK’tual form of some particular study, 
such as th(H)logy or history. WTiatever it is, 
a man should cultivate it os well as he can, 
only using care to six* that he does not make a 
monotony of his hobby. And concurrently with 
his hobby he must adopt some form of jihysical 
recreation which will bring into play the intel- 
lectual fac'ulties of his mind. A goml game is a 
game requiring some, if not all. of the Nelsonic 
attributes. No game is worth the playing 
which dtK*8 not intensify consciousiu^ and 
develop int<*Ilectual power. And no game, it 
may Ik* said, can efTwt these results which is not 
in itself of an intensely n*creative character. 

Variety is Essential for the Brain. 
At present we inhabit a world in w’hich a 
car|H'uter cannot whitew'aah a ceiling, and a 
housispainter cannot drive a nail into a wall. 
But these are not the men who force their way 
through circumstance to better fortune, and no 
mim will perfectly enjoy life who is content to 
have his powers limit^ for him either by a trade 
society or by the conditions of his factory. It 
is essential to fortune, and it is essential to 
enjoyment of existence, that we should employ 
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all oor faculties, diould struggle to exercise 
eyery side of onr beinff. Of the greatest import- 
ance to the State is Uie problem of the present 
unscientific rule goyeming our f^toiy popula- 
tion — a problem which will more ana more 
press for solution ; for the individual, with whom 
we are here concerned, the way to adaptability 
of intellect is lees dark and troublous, is less 
difficult of discernment, and is so pleasant 
when once entered upon that we cannot doubt 
of its eventual discovery by the world. There 
is no reason in life why a man whose bread is 
earned by miserable and monotonous toil should 
not learn to re-create himself by the means so 
plentifully provided for him in these days, by 
music, literature, painting, and even travel. 
The brain requires almost constant employment 
in varied fields, and it is as necessary for the 
historian to know something of literature as it 
is for the engineer to know something of music. 
The more perfectly employed the brain — that 
is to say, the more every faculty of our being is 
develof^ and the more our consciousness is 
intensified — the easier will it be to concentrate 
our knowledge on any one directed end of our 
existence. It is largely, if not w'holly, a question 
of our own will-power, which we may now con- 
sider. 

Nobody doubts the efficacy of will-power. In a 
loose fashion all men hold tnat to have the will 
to do a thing is half the battle of the under- 
taking. WTien we enter a contest half-heartedly 
and dispiritedly w'e are said to be lieaten before 
a blow has b^n struck. Our will determines 
for us beforehand the issues of our undertakings. 

How to Improve WilUpower. Now, 
there are many thousands of volumes ex- 
patiating on this agreeable subject, and, for 
the most part, they agree that the will can bt^ 
educated and strengthened in a very marvellous 
fashion. But, until quite recently, the authors 
w'ho concerned themselves with this subject did 
not get so far in their investigations as to say in 
what manner this education could be effected. 
To search those thousands of volumes is to 
come upon much curious speculation and no 
little degree of insight, but to come upon no 
definite instruction. 

Of recent years, however, patient scholars 
have effected some kind of synthesis of all 
these generalisations, and the student is now 
in a position to consider the matter from a 
more or less practical standpoint. We are en- 
couraged to believe by various experimenters 
that it is as possible to train the will-power as 
it is to master a sum in arithmetic or to construe 
a passage in Latin prose. 

We do not attempt any definition of the 
term W^ill. That great mystery of our being must 
remain a problem for many centuries of time. 
Sufficient for our purpose, however, is the 
reader's concurrence in our postulate that every 
mortal possesses, in greater or less degree, a 
cai^ity for selection, or an inclination of 
desire, and that this capacity or inclination is, 
or should be, the express utterance of his person- 
ality. When a man Ba 3 rs, ** I mean to do this 
thii^." he utters the strength of his will. When 


another man says. ** I feel sure I shall fail in 
this matter,’* he confesses the weakness of his 
will. 

We have now to see in what nuumer the will 
may be strengthened so as to lighten any given 
labour and, as it were, to guarantee the success of 
any g^ven undertaking. It has been discovered 
by scientific hypnotists that an illiterate patient 
will remember, and know how to perform 
some difficult task given during hypnosis — i.r., 
the state of trance — long after a nd.urn to 
normal consciousness. It has long l>een com- 
mon knowledge among medical hypnotists that 
an idea implanted during hypnosis will present 
itself vividly and impt»ratively to the normal 
consciousness when hypnosis has passed. I'or 
instance, a patient told during hypnotic trance 
that in 32,3fi4 soi^nds he shall fetch a part icular 
book from the library, or give an order for hot 
water to a servant, will at the apnointcKl time 
do exactly as he has promised to ao in trance, 
without any conscious knowhdgc of the hyp- 
notist's injunction. 

Thought and Conduct. Mr. Charles 
Godfrey Leland, author of the “ Hrtutmaiin 
Ballads,” w'as the first man, so far os we 
know, to apply this common fact to the (pics- 
tion of will-power. It had frccjiicntly Inum 
advised that a {)erHon with any difficult task to 
})crform should ” will ” himself to the doing of 
it — that is to say, that he should re|Mmt .to 
himself his own assurance of success. It was a 
phrase of the p<Tiod that a man might “hypno- 
tise ” himsidf into bt^lieving anything. People 
quite rightly held that n^peat^d assurancc^s of 
confident success would in no small measiin^ 
assist the mind in nervous and crit ical junctures. 
Mr. Leland Ixdieved this, and n^commendtd this 
casual form of auto-8Ugg<‘stion very siic(u*SHfully 
in America. 

But it was the facd of hypnotism to which w<^ 
have referrtd which first hd Mr. J^*hind to what 
we may fairly dcscrils^ as hi.s “ discovery.” He 
saw tfiat th(* mind during shn^p was lu-tive, 
that it jMjrformcd lalKuir <»f whi(rh the normal 
conscMOUsness was not aware, and that the idetvs 
which it rweived in sle<*p were, for sonic^ un- 
explained rejison, of a remarkable tentw!ity. 
He, therefore, mad(^ certain experim<mts, and 
in the end nuhlislud a book annoumnng the 
facts of his disiovery. The chief and (essential 
fact of this discovery can I)e liriefiy stated ; 
A thcnight dweU ujxm in the wind pint hejore 
sleep will affect the c/mduct of the followinr/ day. 

For instance, Mr. Leland would go to sleep 
holding the thought that he miglH work all day 
on the morrow and experience ru) fatigue. On 
the morrow, although a wry <>ld man at this 
time, he would find a day’s continuous work not 
only unfatiguing, but positively pleasurable. In 
other experiments he mode himself immune from 
anxiety and worry, and ensured a calm optimism 
in the midst of troublous times. 

The Power of Suggestion. Now, the 
value of these experiments is clear. Without 
subscribing to any of Mr. Leland’s doctrines, 
we may see that auto-suggestion can be made 
to act during the unconsciousness of slumlicr. 
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Robert Lou in Stevenson was wont to think 
over his plots at night, and then leave it to 
dreams to puzzle out the mystery. Cases of this 
kind are numerous. The consciousness acts 
during sleep, and with a very little investigation 
and effort it can be controlk^d and direct<Kl into 
deterniinixl channels. 

It is, therefore, one of the liest exerciser for 
a man anxious to cultivate his will to think 
optimistically anti couragt^ously lK*fore he com- 
mits himself to slumlxrr. Particularly is this so 
in the cast^ of nervous disorders. A constant 
repetition to the brain that such and such a mis- 
giving is delusion, will go a great way to 
strengthen the will t(j cast out “ the demon/' 
Rut for the general iaiiiding up and fortifying of 
the character, it is th<^ general attitude <»f 
couragiHuis certaintv which is rcf|uin*d. and it is 
this thought whi(‘ii tin* consciousness should 
a(*.cuHtom itself to hold lioth night and 
day. There is no <|ucsti(m in the world that 
auto-suggestion exenusi's a direct infUuMKu* U{K>n 
the mind, and to neglect it as an i^lucating force 
is to miss one of t)ie most certain wea{H>ii8 put 
into the student’s hands. 

Master the Machinery of the Brain. 
'Phi^re are otlu*r and minor exercises for edu- 
cating the will-power, all of them useful and 
worthy of practice. It is a curious fact that 
lotjuacMouH people an^ almost invariably weak- 
willed, and that excitable and sensitive (KHiple 
are almost always inexact and inaccurate in their 
statements. It is, therefore, a wise ex<*rci8e to 
n^strain the dt^sire to overtalk, and it is a most 
belpfiil exercise, when talking has to doiu\ 
to study to express oneself in pnH'iae. definite, 
and brief terms. I’hesc* are, however, among the 
minor exercises of this matt<T, and considerations 
of a like character will suggest themselves to 
an^nio who gives the subject his attention. 

ilie chief end^in vit^w is to obtain p(‘rfect 
mastery over the machinery of the brain, to bo 
absoluU> captain in one’s own castle. That few 
men enjoy tliis mastery is a w'ell-oscertainiKl fm*t. 
The easy definitions of the tluKilogians conc<»rning 
••free will ’’are unhappily of no value, biicause they 
leave humanity out of their reckoning. Kvery 
physiciiui can narrate a hundred instiuices in his 
own ex|H'rit'nce of jieople ** sinning against their 
will” ; of iKHiple who come with tears in their 
eyes, bi'gging for deliveranee from the tyranny 
of some dreadful and hated vice. 

Free Will. F cw men enjoy free will, 'fhe 
|H'rfoct man — free to rise, free to fall, and master 
of all the impulses of his lieing — is as rare as 
DtKHmiber's rose. But that every man may— m’iM 
training — exercist) some control over his l>oing is, 
wo btdieve. an established fatd ; and that every 
man, carrjdng out this training of the will-jwwer, 
will enjoy an enormous advantage over the man 
who ai'eeptH the will w'hich Fate has brought 
him. as he accepts the colour of his hair or the 
shape of his finger-nails, is. w’o are convinced — 
the universal faith of another generation. 

Tlio reader, if he thinks aliout the matter, 
will pereeive how this reasonable and mys- 
terious power of auto-suggestion is the real 


•eoret of all the mystery and pother which has 
been made about mental-healing, faith-cures, 
and “Christian Science.*’ 

These people merely carry to extravagant ends 
a facd of which every physiologist has long been 
aware. The will can be educated to cast off certain 
disc^asc^s, and in all cases to assist the physician. 
ITierefore, w'hen the “Christian Scientist tells a 
patient not to believe that he has a headache, or 
a cancer, but to concentrate all his thoughts on 
the universal bcmevolenco of the Omnipotent and 
All-lVrfect (Veator of the Universe, he does but 
counsid him to practise a little auto-suggestion 
for Uu‘ relief of his sufferings. And as faith is 
of the utmost importance in this matter, it is 
manifest that he who believes, from religious 
motives, that he has no headache is more likely 
to influenee his constMousness than he who does 
so only becaus<» a dcK’tor advises it. 

The Power of the Trained Will. 
Gradually, how’ever, it will be perceived that 
the t^xplanation of the matter is purely physio- 
logical. A thought entering the mind operates 
mion the general tendency of the pt*rsonality 
either for good or ill. For instance, a 
nervous |H>rKon iK^lieving that he is going to 
stammer over a word will almost infallibly 
do so, while a vigrirous and healthy cricketer, 
going to the wicket with the conviction that ho 
will make a great many runs, is almost sure 
to puzzle the bowlers and delay his return to 
the pavilion. 

Theses things bcung (‘crtain, it is eminently 
advisiiblo for a man to educate his will-power 
in a gcmeral, rather than in a particular 
fashion. For instance, a man beset w'ith a 
particular vice should abandon all attempt to 
think himself out of it, and endeavour as liest he 
may to think himself into better and more 
delightful tasU«, The will, in other words, is 
always open to flattery. If the ballad-monger 
tells himself for n considerable time that he is 
the equal of ShakesjH'w.re, he may in the end 
succecHi in writing tiner lines than Martin Tiipper, 
though at the outset he was Martin Tapper’s 
manifest inferior. 

The Value of Counter Attractions. 

The education of the will, we must remember, is 
not a mat ter of effort, but the result of a habit. To 
concentrate the thought iqion bright and cheerful 
images is the liest way of getting rid of repulsive 
images ; but lieforc the will can exorcise those 
undesirables it is first essential that it should 
have acquired at least an interest in the bright 
and cheerful images. A man striving to develop 
in himself a taste for art in order to save him- 
self from the inclination to over-drinking must 
first have read some simple and informing 
manual of art befort^ he begins to call up to his 
consciousness the bemitifid and glowing images 
of the painter. 

First, a taste for, or, at any rate, some know- 
ledge of. a particular subject, then self -hypnotism 
to the end of victory, and the wdll, trained to be 
powerful in this particular field, will be found to 
have strength and vigour in all the other enter- 
prises to which ita owner commits it. 
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fM> small as to be practically negligible. We 
do not seem to be able to answer these questions 
at present because we cannot, so to speak, “ get 
at positive electricity. It is not shot forth from 
atoms as negative electricity is, and it seems 
to exist nowhere except as parts of atoms. The 
question of the nature of positive electricity is of 
Hupre^me importance. 

Did the World Ever Begin ** ? In 

a re<M?nt liH?ture Professor Thomson stated 
that our ignoriinct^ in this resptxrt prevents 
us fn»m determining the nature of the dirw- 
tion of natural changes. It swnui that our 
ignorance of the properticjs of jKisitive elw- 
tricity — as t4i whether it is comprctssihle or 
not — leaves it uncertain whether “ the universe 
Is^an as a simjilc^ collw^tion of homogeneous 
atoms, and is evolving into a complex thing 
which will ultimately Imm-oiih* one huge atom, 
or whether it lM*gun as a complex huge atom and 
is now breaking down into simpler, smaller and 
similar atoms/’ The question in brief is whether 
the pr(KM*HM now seen is the upward or the down- 
warti phase <if evolut ion. Surely this tremendous 
alternative will impn^ss the mider with the 
iinjKirtance of the great gap in our knowledge 
for w'hich this ajiparently satisfiu'tory phrase, 
“ ismitive ek*ctri(*ity,'’ really stands. 

(Ine ('ornment, however, falls to Ik* made upon 
l*r<»bwsor Thomson's w'ords, or, rather, hisustMif 
the w’oni “ lK*gan/' We must ask him by what 
right he assumes any lM*ginning. We must 
ask him whether he is <juit<^ sure that he can 
imlly form the conception lhat the universe 
etKT “ iK'gan.” For convenience, no doubt, the 
physicist is jiistitied in using such a tennin- 
ology as this ; but, la'fore we can twK'cpt it in tlu* 
stu|H’indouHn(^HS of its full meaning we must 
invoke tin* judgment of the higher studies — 
psycdiology and philoso])hy ilaelf—in order to 
<h><'ide W'h(*ther the idea of a lH>ginning in the 
old-fashioneii sense of “ creation ” can really la* 
credited : wlu^ther w'e must not rather conceive 
t)f tile Fternal Power tiiat is lK*hind the universe 
not as having <*alliKl it into lK*ing at a particular 
time— imr very idea of time In'ing merely 
ilerivcKi from t)ur observation of material 
changes in the universe — but as und<*rlying, 
maintaining, and sustaining it from eternity 
to eternity. 

The Supreme Importance of the 
New Chemistry. Here, at any rate, we 
must close our long discussion of tlie new' 
chemistry, of the jHissibility of which only the 
few dreamed ten years ago. It is a chemistry 
whicli is of no practical iintxirtance whatever 
at the im)ment to the practical man ; it d(H»s not 
alTe<*t the price of sodium carlHinate or coal gas, 
but it dents ndth the fnfuintmntuls, and we may l»e 
absolutely certain that our knowledge of funda- 
ment4vls will ultimately prove to be of the utmost 
prac’tical value. The hint has already been given 
as to how’ the new chemist ly' may lead ua to the 
utilisation of energies beside which all the sources 
of energy that have hitherto been employed for 
human purposes are trivial. 

But, while the practical importance of the new 
chemistry is only on the horizon, its theoretical 

255? 


importance is present, and is almost overwhelm- 
ing. We have failed in our task if that his 
not been already made evident. A few stray 
sentences here and there will, we hope, have 
suggested to the reader that the theoretioAl 
significance of these extraordinary studies 
is not only scientific ; they deeply concern 
philosophy as well. There is no more important 
question in philosophy than the nature of matter, 
and now that question has been answered. 
Again, among the supreme questions of philo- 
sophy are those which relate to the past and the 
destiny of the universe. These questions will 
ultimately l>e solved with the aid of the know- 
ledge of fundamentals which men have gained 
during the past ye^ar or two. Again, philosophy 
is concernt*d to know whether all the diversities 
(d the world can be resolved into a single 
Hul>stance. That is one of her supreme ques- 
tions. 

The Ultimate of Matter. Here, again, 
the new chemistry is of an importance which 
we cannot overestimate. Not only has it 
made the notion of 75 or 80 indestructible 
elements of matter seem to Ix^Iong to an 
almost prehistoric order of thought ; not 
only has it found the common element of all 
these elements ; it has done much more. It 
would have Iwen a great achievement even to 
show that, to quote Tennyson, there is one 
element " — that in the last analysis all kinds 
of matter are one ; but the new chemistry has 
done far more than this. 

It haa not merely shown us that atoms, 
though ehemical ultimaU^s, are not absolute 
ultimates, but it has shown that the apparent 
ultimate of which all atoms whatsoever are 
com post'd, the very ultimate of matter, is in 
its turn not an absolute ultimate. It is no 
mort^ an absolute ultimate than the atom is. 
The new ehemistry teaches us that the ulti- 
mate of matter is, in its turn, merely a 
particular variety or aspect of energy. If we 
attempUHl to state a category of the cosmos, 
writing down a list of the various things it con- 
sists of, we might graphically learn the signifi- 
cance* of the new cliemistry by comparing the 
leiiglli of HU(,*)i a list meule ten years ago with the 
list that we may make to-day. The 75 or 80 
ehemical elements would have had a place in 
the old list. A little later their place would 
have lH*en taken by the simple word “ matter,'’ 
it having by then been recognised that all matter 
is one. But now even that w’ord would not 
apjK'ar, it having now come to be recognised 
that matter is men*ly an electrical phenomenon. 
How much further the new chemistry leads us 
towards an objective, scientific, matter-of-fact 
proof of the philosophical belief that all things 
are one we cannot here pause to say. 

Science and Philosophy. Surely, at 
any rate, we have said enough to convince 
the reader of the overwhelming importance of 
these scientific facts to the philosopher, w'ho haa 
no interest in the details of science for their own 
sake but cares for them merely in so far as they 
may serve to aid him in his attempt to answer 
the question of philosophy. 



But, atftny rate, we must here insist upon a pro* 
foundly important truth. It is that, as science 
advances, it constantly leads up to philosophy ; 
again and again the historian of scientific thought 
finds himself led beyond his proper province 
into that of philosophy. Certain types of 
scientific mind resent any connection between 
the two studies. They regard any attempt 
to speculate or to recognise the ultimate im- 
portance of scientific facts as unscientific. 
On the other hand, certain types of philosophic 
mind, such, for instance, as the mind of Hegel, 
resent dwply the intrusion of science into 
philosophic questions. These philosophers re- 
gard science as beneath their notice, just as the 
scientists to whom we have alluded regard 
philosophy as merely a vain kind of word 
juggling or else a spccMcs of poetry, except that, 
unlike poetry, it is not beautiful. 

Nature is Orderly and Intelligible. 
But w’e should be able to avoid l>oth of these 
extremely common and extrt‘mcly pernicious 
errors. It is perhaps the most dint inguishing 
mark of the purely scientific thought of the nine- 
teenth century to lead up to philosophical 
pn)blcms. If that generalisation, which has lieen 
clearly stated by l)r. Merz, the great student of 
nineteenth -century thought, be tnie of the 
nineteenth century, it is more and more abun- 
dantly true of the scientific thought of the 
twentieth century, the achievements of which 
are already equal to those of half a dozen 
centuries in time past. 

Among the great truths w'hich the new chemistry 
serves to strengthen is, first of all, the truth that 
Nature is orderly ; and secondly, that she is intel- 
ligible. The idea of the universal range of law 
is more or less clearly before the minds of all of 
us. Yet, imperfect instruments as our minds are, 
we constantly find ourwlves confronted by facts 
in Nature which seem to have no reason or sense 
in them. They seem quite arbitrary ; they simply 
are so and we have to accept them. C-lost*r study 
invariably shows and will continue more abun- 
dantly to show, nevertheless, that there are no 
arbitrary facts in the Cosmos. What couhl 
lx? less intelligible or rational, less reasonable, 
more arbitrary, than the existence of some 
seventy-five or eighty elements into which all 
matter could be resedved, but which were incap- 
able of being any further resolved ? But the new 
chemistry has shown as that the existence of 
these elements and their relations to one another, 
their history and destiny, are capable of an ab- 
solutely rational interpretation. Even in all the 
multitudinous facts of chemistry, which it 
might I>e thought that no one could predict, 
we find causation and continuity to be absolute 
and the arbitrary to be non-existent. 

Dogmatism is Impossible. There are 
many types of mind. Some readers will be an- 
noy^ at the recent sections of this course on the 
ground that they are not sufficiently prim, exact, 
and dogmatic. Other readers may be annoyed 
on the ground that we have made too great 
deductions from data that were not sufficiently 
secure. But, at any rate, we have done our 
best. It must be most emphatically pointed 
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out, however, that the reader must read these 
sections with caution uid reserve, not too 
hastily accepting any statements. Their value 
will lie, if they have any at all, far more in their 
power to stimulate and interi'st the reader's 
mind, so that ho will closely follow for himself the 
great developments of the new' chemistry, than in 
the actual setting forth of alleged facets. We 
cannot confidently say that any of the more 
precise details of the new cliemistry aro finally 
fixed. It is literally true to say that new 
developments arise every wet‘k, and that part of 
what w’as written in March comes to wear an 
antiquated look in April. Only thosi^ who livi* 
in the midst of it can realise the almost eleetronie 
8}X'ed with whieh our knowledge of these ques- 
tions advances. One or two instances will be 
instructive, es|x>cially if they serve to show the 
reader that ho must on no aecunmt consider his 
knowledge of the subject to In* adequate when Im' 
has studied the preceding sections. 

Tbe Rapid Growth of Knowledge. 
For instance, what w'as said earlier in this 
course regarding the emanation »>f radium 
cannot now Ix^ regarded as an tuliujuat<^ state- 
mtmt of the facts. The reiuler must not 
imagine that the emanation consists entin^ly of 
immature atoms of helium. That seemed to be 
the probabli'. inUTpretatioii until quite recently ; 
but now it is neet^ssary to recogniw^ th<* furtb(*r 
details whieh will bo found stated alxive. 
Again, only a few lines later, wc^ referred to 
the evolution of radium from uranium. That 
evolution has Ixxm HUsjHieU^d ft)r some years, 
uranium having, as the readier will rcmemlMJi*, 
an atomic weight of 240, while that of radium is 
225. But it was very diffic'ult to proves and 
for some time the abstmen^ of any pwitive evich^ne^e 
see'med to tell against this view. Now', however, 
it may Ixj taken as the fact. To some readers 
the question will oeeur— Does uranium produce 
an emanation, and is radium its pro<luet V Now 
this is a fair question, but, as far as we can 
judge at prestmt, it sixjms to be true that uranium 
produces rut ermination whUtver. 

Radium and the Sun. Again, in dis- 
cussing the presemeo of radium in the sun, 
we insisted on th<; profound alteration that 
its preseno*^ there — which is extremely prob- 
able — must cause? in our estimate of tin; 
eosmieal time-table. Fully recognising ih(? im- 
portance of the principle which Lord Kelvin 
called the dissipation of energy [scm? Physics], 
we ask ourselves as to varif)UH wjurces frcmi 
which energy, available for human life?, may still 
lx? exfiected. First in the history of our know- 
ledge comes, of course, the gravitational shrinkage 
of the sun as considered by Helmholtz ; secondly 
comes the (extremely probable) presence of 
radium in the sun; thirdly comes the dis- 
covery of untold stores of energy in every 
atom of the sun and every atom' of the earth — 
energies so abundant that all the extra-atomic 
energies with which wc are acquainted, put 
together, count for nothing beside them. Thus, 
even if there be no radium in the sun, there 
remains more than a possibility of one day tap- 
ping the intra-atomic energies and extending the 
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life of mMi, who has behind him merely a brief 
hifitory of a quarter of a milium years, through 
seems and seons, inconceivably long and incon- 
ceivably numerous. 

We must devote one line to reminding the 
reader that there is doubtless another sort of 
rays, called the DeMa rays, to bo added to the 
Alpha, Ih^ta, and Gamma rays, already descrilied 
on page 2028. 

In the same section, and on the following 
page, it is necessary somewhat to re-read 
the paragraph in which an atom is compared 
to a solar system. There we spoke of the 
c‘lectronH as “ constantly colliding with one 
another in their mad race within the atom,” 
the result of these collisions being to exp'l 
some of them from the atomic system. Here 
we must r(*mind the reader that tne corpuscular 
theory of matt4)r in its latest form cnahles us to 
advance veiy definitely beyond such a statement 
of the. facts an wc^ have quotf^l. In speaking 
Oi' (‘oIliHions w'c are using only a mt^lajihor, and 
not a vc^ry good meta])hor at that. We should 
rcmcmlwr 1k)w far apart the electrons arc from 
each other, relatively to their size. 

Expulsion of Electrons from Atoms. 
Furthermore, I^rofessor Thomson has now pro- 
vided us with a theory which makes the expiil- 
siem of th(^ elec^trons from the unstable atom quite 
inlelligihle without our having to invoke any 
idea of collisions at all. We now believe that 
the electrons, or Beta rays, are exwlled in virtue 
of the stidden transformation of a portion of 
the potential energy of the atom into kinetic 
energy, or energy of motion, which expresses 
itaelf by its power to (^ariy some of the electroiLs 
out from th«^ At4)m at the tr<*mendouH s|MHds we 
have des(TilKHl. 

Recognising the law of the conservation of 
onergy, we see, of course, that, the new’ typ<' of 
atom thus suddenly formtMl not only luvs 
fewer electrons but also contains less encrgJ^ 
Lastly, w’o observe that the moment of ex- 
pulsion, though it does not de(K*nd upon a 
collision, is yet detennin<*d by something 
equally sudden, notwithstanding the fm't that 
it indicates merely a jK>int in the steady and 
agelong radiation of <‘nergy from the atom. 
At last a critical jioint is reochc'd and the result 
is as sudden a cataclysm as if there had indeed 
l»een a Collision. 

Follow ing tuir rt'view of tlie preeeiling swtions, 
it may l)e not4*d that Mr. Butler Burke has now 
piiblisJied tiie remarkable lHH)k in which he 
discusses the relations of radium, or ratlier the 
phenomena of radio-activity, to the fjicts of 
life and living mattor. If space availed, we 
might add almost indefinitely to what has 
already been said on this subiect. At any rate, 
it may l>e noted that the rcivding of Mr. Burke's 
Imok cannot fail to increase tlie amount of 
attention which anyone may have previously 


devoted to his work [see “ The Origin of life.*’ 
J. Butler Burke. Chapman ft Hall]. 

Nature . Makes No ** Leap#.** Tet 

another point, which seems to demand more 
insistence than has yet been devoted to iL is 
this — that the processes of atomic evolution 
are not discontinuous and sudden. The old 
doctrine seems to be as true of the evolution of 
the atom as Darwin showed it to be true, or 
almost entirely true, of the evolution of living 
things : Natura nihil facit per saltum — Nature 
does nothing by leaps. The processes of 
atomic change are alraolutely ceaseless and 
continuous. It is only the consequences of 
these changes that suddenly become con- 
spicuous when the atom becomes unstable. 
But the new and stable atom which is then 
formed itself proceeds to undergo continuous 
change. The evolutionary doctrine is true 
here as everyw'herc else. “ Nothing is constant 
but change.” For practical purposes we may 
assume that atoms are stable, but the most 
Btahl(‘ of them is steadily journeying, even 
though th(' journey may take ages, towards 
instability. SiKmcer’s law' of universal rhythm 
is thus illustrated here also, and, as a dis- 
tinguished lady has said, ” what is just upon 
its ilight of farewell is already on its long path 
of return.” Our attention is directed to 
certain striking moments in a continuous 
process, but >fre must not forget that it is con- 
tinuous. Here, of course, is another illustration 
of that supreme generalisation which we express 
as the continuity of Nature. 

** The Chemistry of the Carbon 
Compounds.” And now w’o must pass, 
though very reluctantly, from our all too brief 
consideration of our subject, our knowledge of 
which w'ill be recognised in time to come as 
constituting a great epoch in the history of the 
human mind ; a subject which no one would now 
hesitate to n^gard as epoch-making, if only 
it were a few’ centuries old. We must pass 
to a new’ division of the subject, though in doing 
HO W’O must again remind ourselves that all 
our divisions are, at lx)ttom, artificial, and 
that there are not tw’o chemistries but one 
chemistry. We are al)out to pass to w’hat* 
not so long ago, was called organic chemistry. 
By this was meant the chemistry of those 
Iwdics which an? characteristic of living things. 
It is quite distinct from w'hat is now knowm as 
physiological chemistry — the study of the 
chemical processes which occur within the 
living body and play such an essential part in 
its life. But it has already been pointed out 
that the old division of chemistry into inorganic 
and organic is untenable, and in the next place 
w’e must devote ourselves to a brief study of the 
principles of w hat w’e prefer to call the chemistry 
of the carbon compounds, and of the reasons 
w hich render the use of that term desirable. 
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'Railways. The road*coach design having 
been discarded, it was found that the girder 
frames on which the bodies of railway carriages 
were at first mounted might be used to greater 
advantage. The designer had not to consider 
any great display in external appearance, for 
the vehicle runs on a private highway, and 
is essentially a travelling carriage, not a 
pleasure carriage to be shown off in its beauty 
of outline in the park or fashionable thorough- 
fare. So curved lines have for the greater part 
been discarded, being retained in the rounding of 
w'indow comers, the tops of doors, the roof lines 
and the turn-under sw’t^eps. Even these small 
eml)ellishment8 are done away with, especially 
in American practice, excepting the necessary 
rise in the roof. 

The rectangular is the general typt^ of railway 
carriage now prevailing both for passenger and 
goods stock. It is reversible, so that it fulfils 
its object in either direction without the need 
of a turntable [1, page 2462]. 

In the early days of evolution we see the 
dimensions of the road-coach retained in some 
degree. Roof rails for carrying the luggage, 
with a protecting tarpaulin and the brakesman's 
seat w'ere remnants of road-coach design. 

Need for Enclosed Bodies. Travelling 
at a good speed, we nee^d continual protec- 
tion from the weather Iw it wet or fine, 
and from the smuts and steam from the 
engine. Therefore, no open or convertible 
close-to-open vehicle is suitable, and the open- 
truck type soon died out, allx?it after plenty 
' 'f comment. How to construct a closed carriage 

ith efficient ventilation is still, perhaps, 
tiiiHolved. 

The over all wudth and height of a railww 
vehicle is governed in the first place by the load- 
ing gauge. All railways do not show uniformity 
in the height and width of tunnels, and different 
countries have their resjxjctive standards. The 
height of platform, the w'idth Ixitw'een the up 
and down line, and radii of curves, are all 
important factors that must be considered. 

As previously suggested, the introduction of 
the bc^ie at once made the use of a longer 
vehicle possible. Tw’o four-wheeled bogies are 
now' extensively used on passenger and freight 
typc»B all over the world. Two six-wheeled 
bogies form a very easy running gear, and 
they may be seen on dining-cars and other stock. 

Leg Room. The distance from the top of 
the seat-board to the floor, measured vertically 
as well as diagonally to the foot resting-place, 
should be about 15 in. in the first and 24 in. 
in the second instance. Having a flat floor, 
railway travelling is often found tiring from 


this 8iK‘cial standpoint, mon^ so than riding in a 
brougham, cantx' landau, or other road carriage 
where the bottom is rounded, or the juxta}K)sition 
of the parts allows the fiH‘t to n*Ht at an easier 
angle with the lower leg than is the ease where 
an obtuse angle tends to Iw formed. 

Knee Room. Knee room is often pr(wide<l 
in proportion to the class of carriagt\ Main- 
line types are generally more comfortable in 
this dirt^ction than suburban tyixjs, althougb 
the gangway is more used in the latter. From 
24 in. to 28 in. is an average distance measured 
horizontally between the ojtposite seat edges ; 
but we see as mueh as 4 ft. in some now 
electric trains. Not only have w'o to provide 
for two sets of knec's, but some allowance must 
Ik^ made for a gangway. Should one l)e travel- 
ling in a comparlment carriage on the Ix)ndon 
Underground when it is crowded, the difft'rence 
in knee room, especially in the later typos, 
where, the seats are set a little farther back tnan 
usual, will 1)0 recognised at once. Hut we cannot 
have more knw room in compartment, typos 
without longer bodies. Longer carriages mean 
longer trains, which again mean longer platforms. 
Even a couple of inches in a compartment would 
lengthen a train of ordinary length some 10 ft. 
besides adding to the expense of construction. 

Head Room. Head room must lie sufficient 
to allow a man to stand erect with his hat on. 
A traveller does not usually gain his scat im- 
mediately on entcTing, as he does in a good many 
tyjKJs of road vehicles, and to maintain a crouched 
position for any number of paces, however few, 
is most uncomfortable. A height of 7 ft. 1 } in. 
from the floor to uridc*rnc;ath the hoop-stick, or 
inside of roof, is an average for a central measure- 
ment when the arc; of the roof is at its highest. 
Where a side corridor is used we have a similar 
measurement at that portion of the vehicle, and 
when a clerestory is used as an additional 
ventilating area, the depth of the; same is oddtd 
to the height, making al>out 8 ft. 6 in. over all. 
As this head room is needed only in the gangway, 
the space left above the head of the seated pas- 
senger can Ik) utilised to a(;commodato luggage 
racks for small articles. 

The height of goods vehichts of the ox)en type 
is sometimes decided by the merchandise carried. 
In the conveyance of commodities of light bulk it 
is important to pack in as few trucks as possible. 
Hay and straw are loaded well i>p to the limit. 
In conveying a tramcar of double-deck variety 
by rail the roof work has to bo dismantled, ana 
the special trucks now built are of the well type. 
The breakdown cranes of a railway have to be 
designed so as to lower down writhin the loading 
gauge when travelling. But special commercial 
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items such as theatrical scenery^ girders, heavy 
ordnance, boilers, rails, boats, etc., demand a 
long vehicle, perhaps the longest being one used 
in connection with the Bethlehem Steel Works, 
United States of America, and measuring about 
100 ft. 

Len^h and Width of 8oat. This 
detail, like knee room, is very often a matter 
of the fare paid. Anything less than 16 in. is 
undesirable, but generally 17 in. or 18 in. is 
allowed even in third-clasB suburban coaches. 
English pcroplc are familiar with the “ To seat 
five persons ” legend, and know what it means 
when one of those five is of Falstaffian pro- 
IK)rtions. The Great Kiistem Railway and other 
companies have manugf^l to get six a side by 
increasing the width of the carriage to a smalh r 
clearance within the loading gauge, and here 
one st^es the greatest number of persons carried 
in the smallest possible length of train. It may 
be interesting to note that the company men- 
ti<»n<*d hit upon the novel idea of converting the 
old stock to accommodate the extra passenger 
a-side. 

The rorritlor rarria^je does not have a large 
carrying eapacit}'. The gangway from end to 
end takes away much of the scat ing room, while 
kitchens, serving compartments, and lavatories 
(‘urtail spaf'c still more, and one finds a larger 
tare w'eight of carriage per passenger than in 
the old type. 

The Compartment Carriage. Americans 
(jften wonder how we can tolerate the side- 
entry compartment, which is looked upon os a 
relic of tlu^ inaiUcoaoh days, when wc also have 
the corridor w'ith its end doors. Bc‘Hide.s giving 
a greater seating capmity in a given area, 
the familiar English type allows of a quick(*r 
emptying of the train at the termini, and at the 
intermediate stations the traveller may get in or 
out with a minimum of trouble. Those w’ho travel 
by the London “ Tube ” know that they have to 
walk quickly to got out to the platform, in order 
that the quick working of the trains may be 
maintained. This business of hustle, the platform 
gates, the arrangement of the scats, the shouting 
of station namtm, is taken from the Manhattan 
Elevated Railway of New York, In the Great 
Northern and Gity Gompany’s trains we sec an 
extra side door situated in the eentre to expedite 
the exit of the passengers at busy times. Empty- 
ing the train at a terminal station is, however, not 
so important as emptying the platform, which 
is a matter of consequence where fully-lad<*n 
trains are constantly arriving at certain periods 
of the day. 

Merita of Different TypM. It may, 
therefore, be seen that the side-door type 
has its advantages as an economical and 
effective suburban carriage, and it may yet be 
seen for some years, especially in a conservative 
community such as ours. The coming of the 
“ tuben’’ and the adoption of electrically-pro- 
pelh^ trains, which are generally of the corridor 
type, wull no doubt all help to discourage the 
compartment variety of rolling-stock. If w© build 
corridor carriages, let us carry out the idea 
1W6 


properly by connecting up the coaches with 
v^tibuies in order that a free passage from end 
to end may be enjoyed. Should the corridor be 
in the centre or at the left or right-hand side, 
it is of the utmost importance that the con- 
necting vestibule be in one standard position, so 
that coaches of different companies may be made 
up into one properly worl^g train. As the 
presence of curves on the permanent way necessi- 
tates a flexible vestibule, so one placed in the 
centre will undergo less wear ana tear than* a 
side one. Thus, the adoption of a central vesti- 
•bule is a development that may be expected. 

Under«fraines. We have seen how the 
different dimensions lend comfort to the 
paHHcnger, and the relative values of the 
different types in producing the result desired. 
Besides all this, a knowledge of the strength 
of materials is absolutely necessary in designing 
the under-frames, especially those of the long, 
bogie types. This is a detail that has to 
be carefully considered after the rough, or 
hlor^k plan has been passed by the traffic super- 
intendfmt. Moreover, the different pillars and 
rails must Iw of sufficient strength to withstand 
the special stresses put upon them, and the con- 
struction should be as simple, economical, and 
light as possible, consistent with strength, and 
should be put together so as to allow" of lieing 
easily repairtnl when occasion demands. It is 
also important that a safe and easy ac-cess 
be provided between the platform and the 
carriage. 

Tramcara. Tramcars [8, page 2463] usually 
take a very useful strip out of the centres of our 
main roads, and even if only public opinion 
has to bo considered, it followB that they should 
take up os little of the highw^ay as possible. 

It w"ill Ik^ readily calculated that if we are to 
have a useful traraoar we cannot do with much 
less width than B ft. over-all for a 3-ft. 6-in. gauge, 
and 7 ft. in large cars, running on the standard 
track. Still, this added to the minimum of 1 5 in., 
allow'ed by the Board of Trade between tw'o 
passing trams, means from 13 ft. to 15 ft. of 
roadway given up to this form of traction. 

In double-deck trams w"e find that bridge.s 
seriously interfere with the height of the vehicle, 
and often the permanent way has to be low-ercd 
(o give the necessary clearance. The length of 
car, type, and seating capacity is largely a matter 
of local conditions. In America we find the 
single-deck type favoured ; here the double-deck 
is found in greater numters. We have four- 
wheeled and bogie types, as in railway stock ; and 
here again length is made subservient to the type 
of mounting. As the rails keep a tramcar in the 
middle of the highway, suitable means must be 
adopted to allow" of easy mounting from the sur- 
face of the roadw"ay. In reckoning knee room, we 
must not forget to give a comfortable distance 
between the backs of the garden seats, and as a 
car is a reversible vehicle, these seats must be 

g rovided with swinging backs, A tramoar must 
B capable of being £*iven and conducted from 
either end, be it mechanically propelled or of 
the old horse-drawn pattern. 



Motor-cars. The motor-car is genen^y a 
petrol or steam vehicle built on a gMer frame, 
which corresponds ve^ much to the patterns 
already mentioned. Pressed steel frames for 
railway goods waggons and automobiles are often 
made by the same firm. Given a safe clearance 
from the ground to the bottom of the crank 
chamber, the designer is w-ise to get his 
vehicle as low to the ground as possible ; '24 in. 
to the top of the frame compares very muc'h 
in the favour of this type of locomotion w'hen the 
sagie distance is considered in some patterns of 
the old horse-drawTi carriage. The MercMos car 
of to-day is easy to get into, apart from any 
me<‘hanical considerations. As suitable means 
of giving a motor-car a full lock have not yet 
lH«n discovered, we must hesitate before adding 
greatly to the lengthy and therefore the w'idth of 
road required for turning. The Ackermann type 
of pivoted axle arm, however much the frame 
may be recessed, allows of only a partial lock, 
and those w'ho have designed public service cabs 
find that the Metropolitan Police do not approve 
of the room required to nn’crse rome of thcKc 
vehicles. l.Adics with tint* drt'sses do not like 
to enter a car from the back or going through a 
series of gymnastics to pass through any patent 
front entry. Tbert^fore the side entry has an 
initial advantage in its convenience, and when it 
is remembered the private travelling public have 
been used to it for generations in tlie usual tyjM^ 
of road carriage it will l)e realised that it has a 
great hold. 

Leg Room. The leg room is decided by the 
engineer, who plans the relation of the pcnlals, 
the steering wheel, and the column according to 
his own idea. One sees now and then a luxuriously 
padded back, w'hich the driver can never use, 
j*>s he is fon-cd to sit on the edge of the seat 
to reach the pedals, but this is seen less 
frequently than formerly. 

1^'g, knee, head, and scat room, how'cver, 
must be as limited as possible consistent with 
comfort. One cannot expect to stand erect in a 
motor-car, although in the long types, with side 
entrance and cape head, a passenger of medium 
height can often stand upright. Likewise in 
the hind part of these side-entrance vehicles 
there is often more than enough leg and knee 
room. 

For ordinary nonnal types 15 in. vertical 
and 2*2 in. to 24 in. diagonal leg room is pro- 
vided, Knee room between vis-a-vis scats in 
broughams, landau let tes and similar types is 
about 19 in. or 20 in., w^hile head room is cur- 
tailed from 40 in. to 44 in. from the seat board 
to under the cant rail, this being increased to 
48 in. and over in types where one has to step a 
few paces before gaining the seat. Width and 
depth of seat, especially in the better classes of 
vehicles, is quite as generous as one could wish, 
4*2 in. to 44 in. between the pillars for two 
persons at once being an apparently comfort- 
able measurement. On front inside seats this 
measurement is lessened, but the chauffeur 
generally has occasion to complain of want of 
wfidth rather than of length of seat. 

By adopting more or less minimum suses wo 
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are not building a vehicle which will oauae great 
demand on the horse-power provided. More- 
over, neatness, cost of production, and garage 
room, will not be unduly sacrificed. 

Width. Width remains about the same as in 
the usual coachhuilders’ productions. Width of 
chAssis is a grrat point to the body-builder, 
especially if he hivs to const met a 48- in. body 
fthr(H» silting abreast) bctwinm the standing 
pillars on a chAssis some 89.5 mm. in.) 

wide. 

Chaaaia Dimensions in Relation to 
Motor Rody Sixes. There are many typos 
of chAssis, and each year these art^ Infing alteiwl 
in length, width, and position of w1hh‘Ih. I'hei-e- 
fore tlic coachbuilder finds his working drawing > 
become almost iist'k^ss ow'ing to ibis continual 
change. The side entrance rtv^uires that, w'o must 
l(K)k for the jK)Hition of the hind wh«H‘l in reflation 
to the dashlK>ard and the height of the fraim*. 
Although a *21 -in. dcKtr is the leiu4t )>ossible 
dimtmsion for comfortahh* entry, we often find 
exfKmsive chassis Infing constructed w ithout due 
regard to the lK)dy- builder's r<*c|iiiremenls. Width 
of chassis varies also, and it is a pity that the 
fonfign t'hassis is, on the whnli*, wider, and there- 
fore Indter fitt<*d for its purpose than tlu? home' 
production. 

A 10-ft. whe(*l-lmse should Ik‘ quite suflicient 
to accommfKlah'! a large- sizinl motor IsKly with 
side entrance, hut so long os f‘ngintH»rs wift insist 
on bringing the front axle so far forward we shall 
continue to have cars of unwieldy length. 

A ehassis should Ik^ ‘24 in. to tiic top from tht‘ 
ground, and in length Ix^hind the dash about 
8 ft. 0 in., and not less than 55J in. wid(‘. From 
39 in. to 42 in. should accommodat/c tlu^ Iwmnct 
of any engine of touring horsc-|K)wer, and thus 
our frame should not cxchhI 12 ft. Other dimen- 
sions an^: From dash to front of hind tyre*, not 
U^sH than 5 ft. 8 in., and from dri veer’s st^ai to 
daHh-lK>ard usually ‘24 in. 31ie diametcT of the 
wheels averages al)oiit 34 in. 

Carriages. llors<*-dniw'n (carriages liavf; 
many important difTcr<*m*es in the. matter of 
design to th(^ varieties already di^scrihed. 
Hitherto w'(^ have (ronsidered V(4iicl<is that 
have a foundation already prepared on which 
calculations have been effected, so that ail 
strains and shoc'ks may be safely undergone. 
It would be very difficult to lay down any 
exaett laws for the guidance of the cojwh builder. 
Much is left to his experience and personal 
judgment. That opinions differ may be seen 
in different methods of construction and varying 
strengths of the members of the fram<;work. 
A carriage do€^ not run on a smoot h, pn^pared 
track, although the use of some may he restricted 
to w'cll-mude roads. It is tht^refort^ a natural 
conclusion that the maker should build on the 
safe side in the thickness of his pillars and 
rails. 

As the years have passed experience, has 
taught that vehicles can be built lighter; and 
the adoption of suitably phwed ironwork, 
notably mild steel, has greatly helped to this 
end. 
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special Coaelderatloaa. A coach- 
baOdcr has to allow for the attachment and 
aafe locking, whether partial or full, of his 
forecarriagd, and a driving-seat giving a proper 
control of t^ horses, while the occupants of the 
vehicle must be comfortably seated, and allowed 
to gain the seat in comparative ease. The 
builder must use turn -under and side-sweep 
with moderation in order that these factors 
in the appearance of a carriage may be displayed 
to their best advantage. Moreover, like a motor- 
car, the carriage is a vehicle made to sell and to 
advertise its maker, hence painting and good 
trimming on a well-designed vehicle are essential. 
The dimensions mentioned in the previous see- 
tion apply also to carriages. An average width 
of a brougham or landau door is 21 in. ; the front 
quarters are usually an inch or two less than 
those behind, partly for appearance. Sixty- 
three inches is u length often seen in landau 
elbow- lines, which would apportion out into 
2f) in. front quarter, 21 in. door, 22 in. hind 
(juarter. On the other hand, 7 ft. is seen in larg^* 
].«ondon patterns. Kighteen inches from tlie 

§ round to the bottom of the body, adding the 
epth of the rocker, must be divided in order to 
get at t he height of the body st(‘p. Adding 15 in. 
of leg room t o the hfught of the bottom of 1 he body 
from the ground, we have the height of the scat, 
which with an 11 -in. quarter bring.4 the elbow- 
line to a distance of 4i in. from the ground. 
In many types of vehicles wIuh'Is of 3 ft. and 
3 ft. 8 in. diameter are found suitable. 

'flic width is determined by the length of the 
seat between the pillars, and, having added our 
pillar substances, we next allow a clearance for 
the hind whwl fr(»m the panel. This wheel is 
hws at the bottom than at the top owing to the 
sale. From this w'c find our plumb spoke, 
spoke mortice, length of stock, axle collar, and 
finally the flap which dot ermines the position of 
the spring. 

Tlu* coachbuildcr, like other vehicle builders, 
has to dispose of his glass frames and has to 
arrange for the folding heads of landaus and 
landaulettes. In all vehicles climatic conditions 
have to he considen'd. and the export trade 
of any firm calls for much thoughtful pro- 
c(‘dun*. 

Road Trade Vehicles. We should 
endeavour to construct a vehicle with as 
small a tare weight in proportion to the load 
carrit'd as is compatible w^ith safety. The 
an>a for actual use is decided after provision 
has been made for the driver, and, if it be 
mechanically propelled, for the works. As in 
motor carriages, the disposal of the engine 
under the footboard gives a great saving in 
length. In some types of horse-drawn vehicles, 
such as pantec'hnicons [2, page 2463] and mineral 
w’atcr vans, the driver’s seat does not detract 
from the loading area. 

In a furniture van we seek to remove a 


large load at onoe and to store it aalely doniig 
its transportatkm. As many of the articles are 
heavy and require delicate handling, the load 
is kept low. A piano van requires great width 
to take at least a grand piano. 

Plate-glass vans need a large flat space 
wherever the sheets may be placed. The 
floating raves are designed with that purpose. 
Sometimes hinged sides carry the load vertically. 
A brew'er’s dray must be strong enough to cairy 
heavy casks, with standards capable of adapting 
themselves to the shape of the barrels. 
and straw require that ladders shall be built 
over the horse and out at the back in order to 
insure a paying load per vehicle. Dairy vans, 
carts, and perambulators should be desimed 
with regard to hygiene and convenient handling 
of the chums and cans. 

(^oal, refuse, and similar commodities do not 
demand a highly finished vehicle, hut rather 
strength combined with effectual means of keep- 
ing the load w'ithin its barriers. A means of 
empt ying the van quickly is often provided. 

Heavy articles, such as safes, stonew'ork, 
and machinery, necessitate very strong vehicle-s, 
hung low, often on cranked axles. Butchers’ 
page 2463] and fishmongers’ vehicles, and 
those appertaining to the perishable goods’ 
trade, are usually well ventilated. The con- 
veyance of water, cattle, game, and timber all 
call for designs of a specific nature. 

Barrows, Trucks, and other Hand 
Vehicles. These little vehicles, depending on 
manual effort for their propulsion, are a vast 
army in themselves, there being at least one large 
firm that makes an interesting volume simply by 
illustrat ing the varieties. We are all familiar w^ith 
the baker’s barrow [9, page 2463]. Its handles 
must bo of convenient height, spvce must be 
apportioned for enough bread to last the round, 
and the ability to get at the last loaf must not 
be forgotten. The coster and his barrow with 
its super-imposed tray is familiar. The grocer, 
oilman, greengrocer and fruiterer, all have many 
varieties of hand-carls. The builder’s brick 
truck, and ty’pes used for shipping ba^age, 
are fitted with means of being handled by 
the crane. Tlien there are special trucks for 
handling the huge reels of w'allpaper, linoleum, 
and virgin newspaper. 

Biscuits, cakes and butter have trucks of their 
own for factory use, and movable tables for 
draining milk-cans, beer and mineral water 
bottles, have been ingeniously designed. Trucks 
are also mounted on cycle vrheels, and the 
bodies are of iron or wooden open framework, or 
the body is panelled. Some types are made to 
run on rails. Also bakers and laundry proprietors 
have the bodies of their vehicles made of basket 
work. 

Ventilation, heating, lighting, and other con- 
siderations will be treat^ under Body-making 
in a later section. 


Continued 
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A SHORT DICTIONARY OF VEHICLE CONSTRUCTION 


ANOM— (1) tlM cavity In the body for 
the reception of the front whe^ in 
taming, or (2) the foondntion on 
e^eh ■oniemotor-CM' eents are built. 

Axle— The rod connecting the wheels, 
either stationary orrotating with the 
wheels. 

Axle Arm — The portion of the axle pas- 
sing through the hub of the wheel. 

Axle Bed — (1) the central portion of 
the axle (between the wheels), or 
(2) the bottom bed in the under- 
carriage. 

Axle Collar — Projection which retains 
jheel from moving towards bed of 

Axle Flap — The resting place of the 
springs on the axle. 

MOKSTAV TO WHKKL IRON— 

The iron stay connecting the bottom 
be<l and the futchell or futcheil stays 
— a continuance of the wheel iron. 

Barker — A London style of carriage 
much after French taste. 

Barouche - A four-wheeled canoe- 
sha|M*d carriage with folding head to 
hind and flap to front seat. 

Bars — Holly framing otiie.rwise than 
pillars. 

Batten — Panel backing. 

Bed — Under-carriage members, esneci- 
ally those carr>’ing the perch bolt. 

Bed Plate— A strengthening medium 
to the above. 

Berllne — A limousine tyix? of motor 
IknIv with a special round gloss cor- 
ner at back. 

Body Loop — The connection between 
the IxMly and hind (’-spring braces. 

Bogle— four- or six-wheeled truck, 
free to move on a central pivot. 
Adapted to long rail vehicles. 

Bolster — A rail carriage-builder’s, and 
wheelwTight's term for “ bed." 

Boot — That part carrying the driving- 
seat, or the panel or portion below 
the seat line. 

Bracket~The footboanl supprtrt. 

Broad Lace — Wide coach lace for 
trimming doors, making pillar 
holders, etc. 

Built-up Roof— Roof made of three 
or more ply veneer. 

CANT — The geometrical assembling of 
the various parts of the body in 
order that the different bevels, 
position of joints, and other con- 
siderations, may be noted to effect 
an accurately constructed body. 

Cantrail— The member which joins 
the tops of the standing and corner 
pillars. 

Cape Cart — A South African type of 
two-wheeled cart, specially yoked to 
the tiorses. 

Cape Cart Hood — A folding head used 
with the above and adapted to 
motor cars. 

Carriage — A vehicle for private use, 
or the undergear of a vehicle. 

Carrosserie (Fr.) — Bodywork. 

Cee-spring Block— Block inserted 
between T>eds and "C" springs. 

Chassis — The motor-car frame with 
or without its machinery. 

Check Brace — A strap to prevent 
body swaying. 

Check Springr— A spring to prevent 
straining of the body-springs when 
a maximum load is l>elng carried. 

Clerestory —An additional headroom 
beyond the roof proper. 

Collet — The outermost nut and essen- 
tial feature of a Cotlinge axle. 

Collinge Axle— An axle with right and 
left-handed nuts, together with a 
collet for retaining the wheel. 

Compass — 0/ a tpring the perpen- 
dicular height of the arch of the 
spring beyond the straight line 
drawn through the eyes. Of a bed 
its deviation from the straight line 
(generally forward) drawn through 
the centre of the spring bearings. 


Concealed Hlmra — A hinge which Is 
hidden when the door is closed. 

CoupA— A single brougham. 

Coupd Limousine — Asabove, but cap- 
able of holding m(^ in hind iiart of 
body, and usually with a side light. 

Cradle Seat— -The driving seat in a 
haramercloth. 

Cricket Seat— A folding seat. 

Cut-throuBh Door — A metluHl of con- 
struction bringing the door bottom 
in front of the rocker. 

OAAM— The partition between horse 
and coachman, and between engine 
and chauffeur on most cars. The 
point from which the motor body 
builder takes his body sises. 

Dish — The deviation from the so.uare 
line of a wheel. 

Doff-cart — A loose term, embracing 
many two and four-wheel carriages. 

Double Deck — Provided with roof 
seats. 

Double Extension Cape Hood — A 
hood shielding Imth scats, yet folding 
only from the hind. 

Double-run— Provision for a wash- 
blind and glass frame. 

Drabble Axle— Van axle. 

Dumb— A member liaviiig no spring 
action. 

■ARBRKADTH — The front and hind 
bars of a van bottom. 

Edgre Plate — The iiiteriial girder of a 
carriage body. 

Elbow Line— eonstmctional line 
drawn iiiiniediately under (be 
Imttoiii moulding on the fence rail. 

Empattement (Fr.)— Wheel base. 

FKLLOR— -Seetioii of a wheel rim. 

Felloeplece— W’beel plate bearings. 

Fence Rail— The central door member. 

Framing Piece — The L)p under- 
carriage member running from back 
<»f bed to back of wheel plate. 

Futchell — The provision for the at- 
tachment of the shafts or pole. 

QATHKR— The forward inclination of 
the axle arm. 

Glass-frame Carriers— Metal sup- 
ports for the glass frame in a 
landau or landaulette. 

Guide Colour — A coat to facilitate 
rubbing down. 

H AM MSROLOTH —The elaborated 
driving seat of a dress carriage. 

Hansom Cab Front— An arrange- 
ment whereby sbafU stop at dash 
and easy access is given to body. 

Head Prop (hind)— The support for 
the open he.a<l. 

Headstock — The railway etiuivalent 
to earbreodth. 

Hind Cross-stay— The connection be- 
tween front of hind dumbs and perch. 

Hooper— A ijondoii style typical of 
best British practice lK>th in outline 
and metheids of exjnsiruetiun. 

Hoopstick — Roof-carrying members. 

Horn Bar— The (usually horn-shaped) 
hind bar In the top carriage. 

LACK — A decorated braid. 

Landau — A carriage holding four In 
body, capable of being open or closed. 

Landaulette — A tmmgham-shaped 
vehicle with advantage of landau. 

Limousine — See coupr limoveine. 

Limousine Landaulette— Asa double 
landaulette, but with the extra 
portion Immediately behind instead 
of in front of the dcnir. 

Locking Stop — A projection to limit 
the turning of the front carriage. 

MAILAXLK— A device whereby the 
wheel is retained by long bolts. 

Main Side — The side members of a 
van lx>ttom. 

Marking Out— Apportioning out the 
various pieces of framing on plank. 

Mylord (Fr.)— A victoria. 


OMSBRVATION OAR— A railway 

coach designed for look -oat purposes. 
Omnibus— A closed vehicle to carry 
many, often with roof seats, 

FKDKKTAL — A circular block used 
slK>ve or below the wheel plate to 
make up a thickness. 

Perch— The fore and hind carriage 
connection. 

Perch Bolt — Pivot of fore carriage. 

Peters— A London style, medium 
lines, substantial coiistruet.lon. 

Plllar-lop— upper part of pillar In 
landau or similar carriage which 
folds down when head Is opened. 

Platform Suspension — Two side and 
two cross springs in conjunct l<»n. 

Posting Landau —A landau for postil- 
lion driving. 

Pump Handle — The bar eoimeoting 
the hind carriage with the Ixxly. 

RAVB — The iipix^r horUontal members 
of a van side framing. 

Rocker — The bottom conneetlon of 
standing pillars, sometimes a imnel 
below scat line or IhmIv side. 

Rol des Beiges —Speeial curved motor 
biHiy first designed for King of 
Belgium. 

Roller Bolt The trace ronnection 
to the splinter bar. 

KALISRURV BOOT -A wooden 
frame covered witli leather found 
under the liammercbdli. 

Saloon —A railway ear dtmlgned 
usually witli long side seats. 

Sham Door Pillar— The fnmt pillar 
ol a victoria or gig body. 

Side Sweep— The ext«rhal hr)rlzontal 
curve of a bcxly. 

Single Deck — Having no roof scata. 

Standard-- Tlie uprigbU in a van 
side framing between the corner 
pillars, or the ornamental uprights 
f)n the platform of a hlrnl dress 
under rarriago. 

Standing Pillars— The plilars which 
receive the door. 

Summer— The longitudinals of a van 
bottom framing between main sidifs. 

Sway Bar- Extra hind felloepjeee. 

Sweep Piece— The wheelwright’s 
felloepleee. 

TARK— The unladen weight of a 
vel»iele. 

Tilt - A van cover. 

Tongulng Piece — The ccmnectlon 
i>etweeri the front of tlic transom 
and the front of the wheel plate. 

Top Carriage -The uppi^r part of the 
f<)re carriage including wheel plate. 

Tramcar — A rail street omnibus. 

Transom— The ttip i)ed carrying the 
imrrh bolt. 

Turnunder —The curved vertical con- 
traction of a carriage body. 

UNDKRKPRINO-Tlie side spring In 
a (:-si)ring under a carriage. 

VACUUM BRAKR— The railway 

brake applying Ita power by tlie 
destruction of a vacuum. 

Van — A four-wheeled trade vehicle, 
or u cloHc<l railway vehicle not 
adapted for passengers. 

WRKTIMQHOU8K BRAKE— A rail- 
way brake applying its power by the 
lowering of atniosptieric pri*ssure. 

Wheel Base - The distance between 
the two axle centres. 

Wheel Iron — The connection Ixdween 
tiie futchell Jaw, and axle lied or 
splinter Imr and axle bed. 

Wheel Iron Head -The clip that 
encircles the axle bed end. 

Wheel Plate— The turning plate of 
the fore carriage. 

Wheel Track — The distance between 
the tyre centres. 

Wing— (1) a mudguard, or (2) an 
additional side niemiier to the hind 
end of a wooden perch. 
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River Basins. Inland Drainage. Climatic Conditions. Isotherms. Rainfall 


By Dr. A. J. HERBERTSON, M.A., and P. D. HERBERTSON, B.A. 


The Continent ae a Whole. Asia, the 
larffOHt of the continentH (17,000,000 aq. 
miUiH), in surrounded by the onoan except in the 
west, where it is continuous w'ith Europe. The 
frontier betwwn the two does not correspond 
with natural features save in the Urals and 
C^aucasuH. 

Coastline. The northern shores of Asia 
are w'ashed by the Arctitr Ocean, with one great 
gulf, the Kara Sea, shut in to the west by the 
island of Novaya Zemlya, and smaller ^ulfs, 
where the north-flowing rivers form estuaries. 

The eastern cojist is curiously symmetrical in 
the arrangement of its lands and scias. The lines 
of North-eastern Asia and the pfminsula of 
Kamchatka, east of the Sea of Okhotsk, eorre- 
spond elosely in outline with (1) Amuria and 
Korea, east of the Yellow Sea ; (2) ( 'hina and the 
Island of Hainnn, east of the (lulf of Tongking ; 
and (3) lndO'(*hina and the Malay peninsula, 
delining the Oulf of Siam. A sort of festooned 
fringe of islands extends from Kamchatka to the 
islands of the Malay archipelago, separating four 
enclosed seas from the main Pacific Ocean. 
Thesi* are (1) the Sea of Okhotsk, enclosed by 
Kamchatka, the Kurile Islands, and Sakhalin, 
and opening hy the La Perouse Strait, lad ween 
Sakhalin and the northern island of Japan, to 
(2) tlie Sea of Japan, enclosed to the east by the 
islands of Japan. The Strait of Korea in the 
south, iK'twocm the Kiusiu island of Japan and 
the Korean peninsula, to (,'l) the East China Sea, 
enchxsed on the east by the Lu*chu islands and 
Formosa. (4) The South China Sea is cncloned 
on the east by Formosa, the Philippine Islands, 
and Borneo, the largest island of the Malay 
aix4ii{M'lago. This archi|>elago, together with 
New Cuinea, connects Eastom Asia with 
Australia, which many ages ago was part of the 
Old World. 

The southern coast of Asia is washed by the 
Indium Ocean. Like Europe, it is broken into 
three south-running peninsulas ; (1) the Indo- 
china peninsula in the east, separated from (2) 
India, the middle peninsula, by the Bay of 
Bengal ; and (3) Arabia in the west, separated 
from India by the Arabian Sea. which opens to . 
the Persian Gulf. West of Arabia Is the narrow 
Red Sea. separating Asia from Africa, and divided 
from the Mediterranean only by the narrow 
Isthmus of Suez, across which a ship canal has 
l)een cut. 

Mountains and Rivera of Asia. We 

have seen that Europe and Asia really form a 
single continent, and that the physical features 
of the two are continuous. Broadly speaking, 
Europe is a lowland in the north and a highland 
in the south, and these divisions are represented 
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in Asia by the plains of Siberia in the north, 
and the mountains of Central Asia. South of 
the latter are a series of lowlands : Mesopotamia, 
or the low'land of the Euphrates, in the west ; the 
lowlands of the Indus and Ganges, or the plain 
of India, in the centre— both of which we may 
compare with the plain of the Po at the base of 
the (>ntral Alps — and smaller low'lands in the 
east, round the rivers of Indo-China. Beyond 
these lowlands is the tableland of Arabia in the 
west, which may be compared w'ith Spain, and 
the tableland of the Deccan, occupying the 
southern half of the Indian peninsula. 

The Mountains of Asia. More than 
half of Asia is over 1,5(K) ft. above sea level. 
Its vast and complicated mountain systems, 
far greater in area than the whole of Europ;\ 
are the greatest highland area in the world in 
length, breadth, and height. 

We began our study of the central European 
highlands with the Fichtel Gebirge, and of the 
Alps with the St. Got t hard, and similarly, dealing 
w’ith the immensely complicated relief in Asia, 
we shall begin by looking for a centre from which 
the principal mountains and rivers radiate. This 
we find in the Pamirs, where the frontiers of 
Britain. Russia, (%ina, and Afghanistan meet. 
They form a desolate plateau, some 150 miles 
both in breadth and length, which the inhabit- 
ants well call the Roof of the World. 

The Roof of the World. This is how 
the Roof of the World is described by a traveller 
approaching it from the north. “ Approaching 
this interesting region from Kashgaria, one secs 
clearly how it has acquired the name of the 
Roof of the World. The Pamir mountains rise 
apparently quite suddenly out of the plain, from 
a height of 4,000 ft. above sea level at their 
base, to over 25,000 ft. at their loftiest summits, 
a massive wall of rocks, snow, and ice. Once 
through the gorges which lead up from the plains, 
one enters a region of broad, open valleys 
separated by comparatively low ranges of 
mountains. These valleys are known as Pamirs, 
a term applied by the natives of these parts to a 
particular kind of val]ev\ In the Hindu Kush 
and Himalaya regions the valleys, as a rule, are 
deep, narrow', and shut in. But on the Roof of 
the World they seem to have been choked up 
w'ith the debris falling from the mountains on 
either side faster than the rainfall has been able 
to wash them out. and so their bottoms are some- 
times as much as four or five miles broad, and 
almost level. These Pamirs vary from 12,000 
or 13,000 to 14,000 ft. above sea level — ^that is, 
the bottoms of these Pamir valleys are level with 
the highest summits of the Alps.’* 





For the greater part of the year they are 
buried in «now, but during the few weeks of 
Hummer there is a fair abundance of coarse V>ut 
nourwhing pasture, which attracts a few wander- 
ing Kirghiz herdsmen and their flocks to this 
desolate region. 

The Pamirs as a Mountain Centre. 

From the Pamirs radiate the chM*f mountain 
systems of (kmtral Asia. These arc (1 ) the Tian 
Shan, running north-east, in a direction which 
is continued by the Altai, Yablonoi. and other 
mountains which form the northern rampart 
of the mountain core of Central Asia. From the 
northern valleys of this rampart, which slopes 
to the vast plains of Northern Asia. d<^ccn(i the 
rivers of Siberia -the Ob, Yenisei, and I>*na — 
while th(^ great Amur, flowing east to the Sea of 
Okhotsk, gathers up the waters of the southern 
and eastern valleys. Bet ween ( 1 ) the Tian Shan 
and (2) tlie K wenlun, th<* next well-defined system 
radiating east from the Pamirs, are enclosed 
the Tarim hasin and the tableland of Mongolia. 
Besides forming the southern wall of this plateau, 
th(* K wenlun is, as it were, a natural stair 
leading to a still loftier plateau, whose valleys 
li(‘ hut a few thousand feet helow the summitK of 
its higlu'st peaks. This is Tibet, the highesl 
inhahited land in the world. The n<yct system 
is binned hy (.‘I) the Karakoi-.Jii. or Muztagli 
Mountains, and (4) the mighty Himalayas, the 
nuMt impo.dng system in the world. Its northern 
ranges form the southern rampart of tli<‘ Tila-tan 
plateau, while the southern descend steeply to 
the plains of India, ft. or more below. 

The Himalayas. No word-t, or even 
pk^tures, can giv<’ an idea of the wonders <ff the 
Himalayas. Seen from the jilnins of India, they 
consist of low hills, not over ft., witli 

ranges behind rising to or h.tKKt ft., and 

bt'hind these again, to snowy summits, ove- 
2o,(HK) ft. At the base lies a broad strip of 
malarious jungle, called the Terai, with a heavy 
rainfall and continuous Hoods, ho that the water- 
logged soil U piMtilential with decaying vegeta- 
tion. Above this is the forest zone. 'Plie tiseent 
is very rapid. In .‘ir> miles the railway to Dar- 
jiling, in the Sikkim Himalayas, climbs over 
7, (KM) ft. ** The whole range may be deserilied 
as a stu^xmdouH stairway hewn tint of the 
wt^tern hord(*r of the Tibetan plateau by glaciers 
and gn^at rivers. It is cut into count Iws peaks 
and rangw, with valleys of corresponding depth, 
down wliieh dash t hundering t orrent s. The deep 
gorges of the rivers 80 interpenetrate the moun- 
tains os to carry a hot climate far along their 
banks, till the semi-tropic vegetation becomes 
almost overhung by snowy peaks." This Is true 
only of the valleys opening south to the plains 
of India. Those enclosed between the ranges of 
the Himalaya^ are as terrible in their desolation 
as in the wild character of their scenery. 

A Himalayan Road. Is^rd Curzon 
thus dt^scrilies his march along the upjier valley 
of the Hunza, a tributary of the Indus : The 
river cuts a deep gash or furrows an uproarious 
channel in its descent from the watersht^d of 
the Pamirs. Big glaciers propel their jietrified 
CHseades to the very edge of the river. Some- 


times the road is conducted round the edge 
of the precipices that overhang the torrent by 
artificial ladders and ledges, built out from the 
cliff with stones loosely laid upon supports of 
brushwood and timber jammea into the inter- 
stices of the rock. Over this vile stretch of 
country there are two tracks, the upper, or 
summer track, w'hich avoids the river-bed, 
iill(Hi with a fierce and swirling torrent, and 
climbs to the summit of the cliffs, several 
thousand feet above the w'ater, and the lower, 
or winU*r track, w'hich can only be pursued 
when the melting of the snow by the hot summer 
Klin is over, and the river dwindles to a number 
of fordable channels, acro.sH and amid the 
boulder-piled fringes of which the traveller 
piekH his way." Up very similar roads lay a 
great part of our Army’s ascent in MK)4, by the 
gorges of the Sikkim Himalayas to the plateau 
of TitH*! aliove. They made their way through 
dense forests, w’ith a hothouse temp(*raturc and 
tropical v(*getation, through woods of oak, 
chestnut, maple, ash and elm, through open 
snow and sprinkled jiine-forest, emerging at 
last alKive the blazing rhododendrons which 
grow just 1h‘1ow the snow line into open, un- 
dulating stretchesof Alpine pastures, in full view 
of the great snow peaks. 

Peaks of the Himalayas. Only a 
f(*w of tlu'se can 1h* namKl, for there are scores 
of |H*akH over ft., jiresenting some of 

the fini'st scenery conceivable. In Kashmir, 
through which tin* Pamirs are approached 
from India by th(‘ Hunza Valley, the pt‘ak 
most admin^d by travelliTs is Nanga Parbat 
{2H,H00 ft.). In the Himalayas of Nepal is 
llhaulagiri (2(>,HtH> ft.), while the monarch of the 
Sikkim Himalayas is Kanchenjunga (28,2tKt ft.), 
surrounded hy jx^aks almost as high. Chamalhari 
(24,(KK) ft.) greatly impressed our troops who 
passed close below' it in the Tilietan expedition, 
but the monarch of the Himalayas, as of the 
world, is Mount E veriest (29, BOO ft.), first sec*n 
from the I'ibetnn side in all its grandeur by 
Eiirofx'an eyes in the summer of 1904. Hitherto 
the giant had Ixxm set*n only from the south, 
almost completely hidden by the mighty peaks 
lx*tw'een. 

A Glimpse of Mount Everest. 

“ Towering up thousands of feet, a glittering 
pinnacle of snow, rose Everest, a giant among 
pigmies, not only on account of its height, but 
for its fierfect form. To the east and west, 
but nowhere in its immediate vicinity, rise 
other great mountains of roc*k and snow, each 
Ix'autiful in itself, but in no way comparing 
with the famous peak in solemn grandeur. It 
is difficult to give an idea of its stupendous 
height, its dazzling whiteness and overpowering 
size, for there is nothing in the w^orld to compare 
it with.’’ Thus writes the first Englishmian 
who saw it, settling for ever the doubt whether 
still higher peaks might not exist on the Tibetan 
side. For the present. Mount Everest reigns 
as the unchallenged monarch of the world. 

The Hindu Kush. Returning to the 
Pamirs, to reach which from Mount Everest 
we should have to cross Tito and Ivr.shmir 
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by innumerable passes thousands of feet higher 
than the highest summit of the Alps, through 
some of the grandest and some of the most 
desolate sceneiy in the world, we now continue 
our examination of the mountain systems 
connected with the Roof of the World. They 
no longer run east, but west, interposing a 
mountain barrier hundreds of miles wide between 
the plains of India and the steppes of Russian 
Asia. They are known as (5) the Hindu Kush, 
direction of which is continued west by the 
Rlburz Mountains, at the southern margin of 
the Caspian Sea, to the highlands of Armenia, 
the centre of the West Asian mountain systems, 
and (6) the Suleiman Mountains, which run 
south, and form the western wall of the plains 
of India and the eastern rampart of the 
plateau of Iran, a smaller and lower Tibet. 

The Rivers of Central Asia. 
We can now fill in the rivers connected with 
me great mountain systems of which the 
Pamir plateau is the centre. The glaciers of 
the western valleys of the Pamirs and the 
northern valleys of the Hindu Kush give birth 
to the feeders of the famous Ozus, or Amu 
Dana, which leaps down through stupendous 
and often impassable defiles, ^tween walls 
of bare, treeless rock, to the lowlands of Turan. 
jiiose diy sands it crosses to the land-locked 
Sea of Aral, to which also flows the Jazartes, 
or Daria, from the Tian Shan. Prom the 
aorth-eastem glaciers of the Karakoram, 


above which p(*akH rise to over 2K.(XX) ft., ruslies 
down the Yarkand river, which unitos with 
many other raging Htrearns from the Tian Shan 
and Kwenlun to form the Tarim. The Tarim 
crosses the deserts of EaHt<*in Tuik(*Hlan, and 
loses itself at last in the marslu^s of the dis- 
appearing lake of I^b Nor. (Greater than either 
of these is the miglity Indus, which rises d(»ep 
in the fastnesses of the Himalayas, its upp(;r 
valleys forming a series of appalling defiles, 
through which an inky torrent thunders at the 
base of sheer walls of ro(^k, many thousands of 
feci in height. It is turned south by the wall 
of the Hindu Kush, and flows south-west at 
the ba^ of the Hindu Kush and Suleiman 
Mountains to the Arabian Sea. As it (irossi^s 
the plain of Northern India it receives many 
long tributaries from the Himalayas, the 
greatest being the Sutlej, which has risen not 
far from the Indus itself, and broken through 
range after range of the Himalayas in its wild 
course to the plains below'. A third river, 
rising quite near the Indus and* the Sutlej, but 
finding its escape along the Tibetan base of 
the Himalayas, is the Brahmaputra, whose 
course follow's the direction of the Himalayas 
till these begin to break up and bend south. 
Then the Brahmaputra also turns south, and, 
leaping down the mountain terraces of Assam, 
flows at last to the delU of the Ganges. The 
Ganges is formed by the union of many great 
rivers, which thunder dowm in parallel valleys 
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from the gonthem slopes of the HimaUyas, 
their gourccB not far, as the crow flies, from those 
of the feeders of the Indus and Sutlej, hut 
separated from them by what are, for man, 
insuperable barriers. 


Armenian highlands diverge to the west the 
northern and southern mountain-walls of the 
plateau of Asia Minor, the latter known as 
the Taurus Mountains. The rivers of the 
Armenian highlands are the Euphrates and 
Tigris, flowing from the 

southern valleys to the Persian 
Gulf, forming in their lower 
courses the plains of Mesopo- 
tamia, and the Aras or Araxes, 
flowing east, and separating 
Armenia from the Cauci^us. 

The Mountains of 
Eastern Asia. Volcanic 
activity is very conspicuous in 
Eastern Asia, where a broken 
chain of volcanic mountains 
runs through Kamchatka, the 
Kurile Islands, Japan, theLu- 
chu Islands, the Philippines, 
and some islands of the Malay 
archipi‘lago, where disastrous 
manih^stations of volcanic 
energy occur from time to 
time. 

Basins of Inland 
Drainage. We saw that 
(>m‘ large rivtT of Europe, the 
\’olga. Hows, not to the oj)en 
sea, hut to the land-locked 
Caspian, wliiclj occupies part of a great depres- 
sion whicli may he tract^d as far as the Sea of 
.\ral. .Areas drained in this wav to lakes or 
inland s<*ns are call(‘d basins of inland drainage;. 
\Vv have had other examples in the Amu Daria 
and Syr Daria. lK)th flowing to tlie Sea of Aral, 
and in the Tarim, which losc;s it«t‘lf in the 
marshes of the vanishing lake of Lob Nor. 
The total area of inland drainage in Asia is 
estimated at 4,(KHh(KK) square miles, an area 
greater than the whole of Europe. 

The Desiccation of Asia. Lake Lob 
Nor is disap]M‘aring because it is gradually 
drying up. There is some evidence to show 
that the climate of Asia is probably slowly 
IxH'oming drier. Not merely are some of the 
lakes and rivers shrinking, but the desert sands 
seem to have invaded once fertile tracts. 

“ Whole kingdoms have disappeared, many 
cities have bwn swallowed up in the sands, and 
certain tracts formerly accessible to travellers 
can no longer hv visited owing to the total 
al)iH'nee of water and vegetation.” 

Climate of Asia. We now know enough 
about geographical laws to find out a great 
deal about the climate of Asia. We have many 
data to go upon. In the first place, Asia 
stn^tches from about lat. 77° N. to within 100 
miles of the equator, which croases the islands 
of Sumatra anci Java. This gives every possible 
variety of elimate so far as this is affected by 
latitude. The regions round the Caspian and Aral 
Seas are below sea level, while Mount Everest is 
nearly six miles above it. This gives us every 
variety of climate so far as this is determined 
by elevation. Thirdly, the continent is enor- 
mously longer and brpader than Europe, and 
on one side it is surrounded by the land masses 
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The Mountains and Rivera of 
lndo«Chlna. In the wild and little-known 
regions on the front i<Ts of Tibet and Eastern 
(hina. at tlu* eastern end of the Kwenlun, we 
have another of those central (K)intH from which 
a whole Heri(*H of mountains and rivtTs radiate. 
Here the Hwang-ho, or Yellow Piver, of (hina 
rises in the mountain fast nesses of north-<‘asl<*m 
Tibet, leaps down to tJie plateau (»f .Aiongolia, 
and breaks away south across the North (hina 
highlands, which spring from the eastern 
Kw'cmiuns and mark the end of that long line 
of elevation, running from west to eiist, which 
we have traced from llie shores of the Hay of 
Biscay to the eastern confines of Asia. Here, 
wlien* it ends, internal convulsions have crumpled 
the Earth's crust into eomplii'ated folds, which 
lii verge in all directions, north-east in the 
North China highlands, east in the highlands 
w'hieh separate the Hwang-ho from the 
Yangtse-kiang, the second great river of China, 
and south in the parallel ranges which lie east 
of the Himalayas and the valley of the Brah- 
maputra. A whole series of parallel valleys, 
running first east and then south, are filled by 
the tributaries of the Yangtse-kiang and by 
the upper courses of the rivers of Indo-l'hina, 
the Ira wadi, the Sabven, and the Mekong. 

The Armenian HUhlande. To the 

highlands of Annenia, between the Black Sea 
and the Persian (hilf. converge (1) those moun- 
tains which continue the direction of the Hindu 
Kush and form the northern rampart of the 
plat«au of Iran, and (2) those which spring 
from the Iwise of the Suleiman Moimtains and 
are continued along the Persian Gulf to the 
mo\u) tains of Kurdistan, forming the southern 
rampart of the same plateau. Prom the 
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of Eim)pe aad Africa, 80 that 110 oversea win 
come fiw that qaai^r. Farther, while Europe 
is broken up into peninsulas and inland seas, 
Asia is extreme^ compact, so that whUe places 
in the centre of Europe are only hundr^ of 
miles from the sea, in the centre of Asia they 
may be thousands, and between them and these 
distant seas are interposed ranges of lofty 
mountains which intercept all oversea winds. 
Putting all these facts tc^ther, we should say 
(1) that the climate of Asia is very varied, 
and •(2) everywhere extreme, but (3) most 
extreme in the centre of the continent, and (4) 
that, except round the margin of the Pacific and 
Indian Oceans, the rainfall must be scanty, and (5) 
that the interior must be practic-ally a rainless 
desert. This is exactly the real state of the 
case. 

January laotherma. In the maps which 
show the isotherms for January, we see 
the distribution of winter cold. We do not ex- 
pect to find the great southward sweep of the 
winter isotherms w'hich w'as so marked in the 
case of Europe, for this indicated a change from 
oceanic to continental climate. There is no 
such sharp transition in the case of Asia, which 
has the continental climate of Russia in a more 
intense form. Th? increasing severity of the 
winter cold as we go cast is indicated by a steady 
instead of a suddeii dip southwards. The iso- 
therm of 32°, indicating freezing point, which 
we traced in Europe as far south as the Black Sea. 
crosses the Caspian Sea, the Upper Oxus, and 
the lands north of the Himalayas, and then 
curves northwards through Korea, and north 
of Honshiu, the largest island of Japan. South 
of this line, which runs much 
further south than the most 
southern point of Europe, there 
are no continuous frosts in the 
plains, though any degree of 
frost may be experience at a 
sufficient elevation. North of it 
frost lasts weeks or months, its 
severity and duration increas- 
ing as we go further north, 
higher, or further into the in- 
terior. The line of 0° F., indi- 
cating 32° of frost, includes 
most of the north-eastern part 
of the continent, and this is 
notr the minimum winter tem- 
perature in Northern Siberia, 
for at Verkhoyansk it is 
under — 50° F. South of 
this isotherm of 32° the 
combined influence of low 
latitude and proximity to the 
sea is markedly felt. The 
isotherm of .50° is compara- 
tively near that of 32°, and 
the lowlands of Arabia, India, Southern China, 
and Indo-China, have winters as warm, or 
warmer than this. *The winters of the southern 
lowlandsof Uie three peninsulas are considerably 
warmer than the summers of the Thames Valley, 
the warmest part of the British Isles. 


July laotherma* The summer isotherms 
show us, as we n^ht expect, that the hottest 
summers occur in the southern part of the 
continental area proper, in which we may 
include most of Arabia, as the seas on either 
side are too narrow for cooling winds to 
develop. The true peninsular regions — the 
extreme south of Arabia, the Deccan, and 
Southern Indo-China — arc* somewhat cooler, 
though, of course, very hot. The isothenn of 
68°, the summer temperature of the hotter j>arts 
of Central Europe, extends considerably north 
of Lake Baikal, but sinks southwards in Amuria, 
and passes completely north of Honshiu. Even 
in the tundra the summer tempc?rat\ire is as higli 
as .50°. As the winter temjjerature of the same 
place is many degrees l)olow frcH^zing |)oint. the 
range of temperature is enormous, esiHMially 
in the centre and east. 

Rainfall. Turning to the rainfall, we 
find that five great areas: (1) in Northern and 
East(‘rn Siberia, (2) in Russian Turkestan, (.3) 
in Chinese Turkestan. (4) in Iran, and (.5) in 
Arabia, receive less than 10 in. of rain in a 
year, and are rainless desiMis exe(‘pt where 
irrigation is jmssihle. Th(*se are siiiround(*d by 
equally extensive regions where tlu* annual rain- 
fall is und(T 20 in., as dry, that is, as the 
drier parts of Spain and Russia. The only w'ell- 
w'atered regions are maritime China, Indo-China, 
and India south of the dissert, round the Lower 
Indus. Parts of Southern China, North-east 
India, Burma, Siam, and the Malay jMminsula 
have a very heavy rainfall, as have also th<' 
Western Ohate, the western mountains of 
penin.sular India, and the Malay Ardiipidago, 
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The Moneoone. Some of these wet areas 
lie in the equatorial belt of rain at all 
seasons, but much of the rainfall of Southern 
Cffiina, India, and a small wet area in South-west 
Arabia, is brought by the summer monsoon, the 
cause of which has already been explained. 


Continued 
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GEOMETRICAL DESIGN I DRAWING 

Ornament for Oblong ond other Panels. Gothic Tracery. 18 

Construction of Arches, and Greek and Roman Mouldings frou 


By WILLIAM R. COPE 


Ornament for the Circle. Fig. 596 is 
a medifeval design for a uTought-iron key 
handle ; 597 is a Gothic design for chip- 

carving ; and 598 is taken from a Romanesque 
portal, designed in the twelfth century’. 

The Oblong Panel. The usual subdivisions 
of this shape are .shown in 509 and 600, while 601 
is suitable for a tablet, and 602 for door panels 
or the soffits of arches. 

The Trapezium Panel, lliis sha{je 
may be divided as indicated in 603 and 604. 

The Hexagonal Panel. Two examples 
of the usual subdivisions for panelling arc 
given in 605 and €03. 

The Rhombus Panel. This is often 
called the “ Lozenge ” shape, and may be 
subdivided as in 607 to 609. 

GOTHIC TRACERY 

The Gothic style evolved and brought to 
perfection a characteristic decoration known 
as Traeery, by means of arcs of circles. I'lie.-^c 
designs possess great originality, and richness 
of form, although they arc somewhat stiff and 
mechanical when compared with designs 
founded on Nature in other styles. 

Tracery is chiefly applied to stone and w’ood 
used in architecture ; for galleries, windows, 
panels, etc., and for furniture. 

Fig. 610 w the necessary construction for 611, 
a design for a square panel ; 612 shows three 
foliations for a circle ; and 618 is the planning 
for a rose window, or for a circular panel. 

Fie. 614 is the foundation for 615, a curvi 
linear triangle, and 616 is a design for tracery 
for an equilateral triangular panel, suitable 
for woodwork or stone. In 617 is given the 
construction for 618, the tracery which might 
bo iised for a window or a screen. Fig. 619 
contains the foundation lines for 620, a design 
for the head of a four-light window’. 

Many other beautiful examples of tracery 
can Ixj found in good textbooks on Architecture. 

ARCHES 

The arch is a very ancient construction, and 
has appeared in many forms from the Classic 
periods. The Romans were the first to use the 
arch extensively in architecture, even if they 
were not the originators of this form. The 
earliest shape of the arch waa semicircular 
[621], and this was in succeeding centuries 
chan]^ to the various forms shown in 622 to 
682. The latter are only typical examples, 
which illustrate the arches in general use, and 
although the centres are shown from which the 
curves aie struck, those centres, in most cases, 
may be varied in position. 


The names of the individual parts of an arch 
are given in 621. 

Vnrioua Forma of Arches. The 

segmental arch may Ik* struck from one centre 
as in 622. or from two centres as in 623. Fiv. 
624 is one form of the horseshoe or Mtsirish 
arch. The equilateral arch, much used in 
Gothic architecture in the thirt4H*nth century, 
is shown in 625. In the twelfth century tho 
lancet arch [626] was very common, as also was 
the obtuse arch [627]. 

The three-centred arch given in 628 is con- 
structed by first determining the height and 
the span : tlien make A(\ Iii\ and DK, all equal. 
Join K(" and bisect in F. The inlers(H*tion f ’ 
of the bisecting line FC with J)F prodiu'sil is 
the third centric. DcscrilM* arcs from (\ (\ (\ 
as centres. 

The depressed Tudor arch 1629] is des(Til^ed 
from four centres. T]»e o'jev arch, or so-calU*d 
ass's back, has either three [680] or four centres 
[631]. The fsnnted trefoil 0fK*ning bos tho 
centrc« placed as shown in 632. Tlie parabola 
and ellipse may also 1)0 uw^d for arch forms. 
MOULDINGS 

In architecture mouldings form a constituent 
part of an order, and were us(‘d in eight forins 
by the Romans and the Greeks. Th(‘B(» forms 
are named : the fillet, a narrow, fiat band uwxl 
to seimraU^ and combiner curved mouldings ; 
the astragal or head, a narrow or small convex 
cylindrical moulding [634] ; tlu* torus [636], 
which is really a large form of tlu^ astragal, and 
is often used at the base of (K)lumns ; the 
emdo, or echinus (meaning “ egg-form(Kl”), a 
convex moulding [688 and 644], which apinmiw 
to have originated in the capiul of tho l)orio 
column ; the eavetto [689 and 646], which is the 
reversi; of the ovolo ; the seatia [640 and 646], 
a concave moulding which gives a deep shadow 
on itself and is very effective when used on 
bases of columns ; tho cyrna recta [641, 642, 
647, and 648], a moulding with the concave 
above the convex portion ; and tho rynui 
reversa [643 and 649], which has tho convex 
part uppermost. 

Besides the al>ovc, the chamfer [633], the reeds 
[687], and the flute, a concave channel used to 
ornament the shaft of a column, are ofUm used. 

The characteristic difference betw'ccn Greek 
and Roman moulding is that the former are de- 
scribed with parabolic, hyperbolic, and elliptical 
curves, and the latter with arcs of a circle ; but 
the Greek are more graceful in contour. 

The mouldings were often decorated with 
carving or colour, a particnlar design being 
used for each moulding, as in 688 and 649. 
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but when the mortar has set it will be to the rule 
for 215. The safe proportions for thickness 
and heights of boundary walls are given in the 
following table. 

Safe Proportions fob Boundary Walls. 


9 in. Up to 

6 ft. 4i 

in. high. 

14 

9 ft. 

in. „ 

18 

13 ft. 0 

in. „ 

23 „ 

16 ft. G 

in. „ 

27 „ .. „ 

20 ft. 4J 

in. „ 


Stability of Buttroaaoa. A buttress 
may l>e calculat/cd as part of a wall, in which 
case the length is taken to include one 
buttress and the wall for half the distance 
towards the other buttresses on each side. 
Tills is, however, rather a troublesome calcula- 
tion, and a buttress is often calculated by 
itst^lf, esjiecially when it is a largo one to take 
the thrust of a roof truss, as with public halls 
and churches having hammer-beam trusses. 
Ihe thrust u|>on each part of a buttress and the 
weight alxive the horizontal line for which the 
calculation of stability is made, are combined 
in a parallelogram of forces ; but it will first 
lie necessary to find the vertical lino through 
the mean centre of gravity. This is most easily 
done by marking the centre of gravity of each 
|>art. ns in 216. and drawing force-lines through 
the ]K)intH to meet the base. The weight of 
each fiart may be taken as acting through its 
centre of gravity to give the value of each 
force, and then, the load-line [217] lieing drawn, 
a jxile is stdected and vectors drawn from the 
points on the load-line to the pole. The force- 
lines in 216 may then lx* drawn down on to a 
separate line, like a lieam 1 218], and the funicular 
polygon eonstnicted by drawing linos parallel 
to the vectors, wh(*n the intersection of the 
closing lines A and 1) gives the position of the 
mean centre of gravity. 

Another method o{ finding the mean centre 
of gravity of any numlwr of separate parts is 
shown in 219. First mark the centre* of gravity 
of each part A, B, and C, then join A and B and 
at any angle draw' a line upon w'hich the weights 
of A and li art* to lie set off to scale in inverse 
order, as shown by ha, join the extremity with 
B, and at the junet ion of a and h draw a parallel 
line to cut AB at the mean centre of gravity. 
Join this with point C and repciit the operation 
as indicated, when the mean centre of gravity 
of the whole figure will be obtained. Applying 
those principles to an actual buttress [220] it 
will be necessary to ascertain the stability at 
each minimum section, thus, at A and B. Find 
the centre of gravity of the portion above A, 
and then of the part betw'een A and B. Taking 
the part above A, first combine by parallelogram 
of forces the thrust and the weight to give the 
resultant shown, which is found to cut the 
base just within the middle third ; then, pro- 
ducing this resultant, combine it writh the next 
thrust to produce another resultant. It will 
be well to reduce the scale wherever necessary 
to prevent the parallelogram becoming unwieldy, 
as in this case. The last resultant will now be 
combined writh the new weight and a new result- 
ant wrill be found which aim outs the base just 

2572 


about the edge of middle third. This will show 
that the buttress is safe provided the intensity 
of the pressure be not too great. This pressure, 
with the resultant at edge of middle third, will 
W 

be = 2 X . , where W is the vertical component 
A 

of the resultant and A the area of base. 


Stability of Retaining Walla. A 

retaining wall is a wall of brick, stone, or con- 
crete to hold up the earth at a change of level, 
as in a railway cutting through a town where 
there is not sufficient space available to aKow 
of side slopes being formed. The pressure of 
the earth oepends upon its natural slope — that 
is, the slope it would permanently retain if a 
hank of it were left exposed to the weather for 
an unlimited time. Tt may be taken generally 
as Ik) degrees from the horizontal when the 
conditions are unknown, but the following 
table shows the natural slopes for ordinary soils 
as given by Rankine : 

Table of Natural Slopes. 

Degrees. 


Dry sand, clay and mixed earth . 21 to 37 

Damp clay . . . . . . . . 45 

Wet clay . . 14 to 17 

Shingle and gravel . . . . . . 3.') to 48 

Pent . . . . . . . . 14 to 45 


Tliis angle is sometimes called the an^le of 
repose, but it means the same thing, as in the 
following table from “ Notes in Building Con- 
struction,” Vol. IV. : 


Angle of Repose of V^iRious Earths. 

Degrees. 

Fine dry sand 

37 to 31 

Sand, wet 

26 

Vegetable earth, dry 

29 

,, ., moist 

45 to 49 

„ ,, very w'et . . 

.. ., consolidated and 

17 

dry 

49 

Loamy earth, consolidated and diy 

40 

Clay, dry 

29 

,, damp, well drained . . 

45 

„ wet 

16 

Gravel, clean . . 

48 

„ with sand 

26 

Loose shingle . . 

,39 


Everyone knows by personal experience that 
an overturning pressure may be most easily 
resisted by leaning against it, and the principle 
holds equally well with retaining w'alls. A wall 
to resist the pressure of earth will need less bulk 
in proportion as it can be leaned against the 
earth. The reason is that the centre of gravity 
is thrown further back, so that the weight of 
the wall acts with greater leverage. The 
usual form of section is shown in 221, and the 
mode of working to ascertain the stability is 
indicated by the dotted lines. A given section 
has first to be askimed and then its stability 
determined. The line indicating the natural 
slope according to the mataial is put on at the 
back of the wall, starting at the level of the 
horizontal section where the stability is to be 
determined. Then the angle between ihe 
natural slope and the vertical is bis^t^ to give 
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Stale of Lbs Scale of lbs 



the line of rurture ; thie may be considered 
as the line of fracture of the earth if the wall 
should overturn, or the primary angle at which 
.the earth would stand unsupported, the natural 
'slope being the ultimate angle after long ex- 
posure to the weather. The wedge of earth 
rictween the line of rupture and uie back of 
the wall may be considered to press against 
the wall without friction. Its centre of gravity 
must be determined and its weight calculated, 
then, dropping a vertical line from the centre 
of gravity to metit the line of rupture, a length 
is measured upwards to any given scale to 
represent the weight of one foot run, and from 
the top of this measurement a line is drawn 
parallel to the line of rupture to cut a hori- 
zontal line from the junction with the line of 
rupture. The horizontal length so cut off 
gives the thrust upon the wall at one-third of 
the total height. Now, the centre of gravity 
of the wall must Im^ found and the weight of 
one f(K)t run calculated ; then the thrust of 
cmrth and th<‘ weight of wall are combined by the 
paralU'logram of forces to give a resultant, 
whi<‘h in this case cuts the hose at a distance 
of 041(1 ft. from the outi^r e<lge. By the 

o \y 

formula . the maximum inUmsity of 


pressure upem the outer edge of base is found 
to Im) O’fl ton jXT foot suiH*r. 

Surcharged Retaining Wall. When 
the earth rises higher than the wall by 
reason of a sloping hank al)ove it, the wall is 
said to l>o surcharged. Such a wall is shown 
in 222, and the method of finding the thrust is 
as follows. Having drawn to scale the assumed 
section of w'all and the earth at hack, produce 
the line of s1o]k^ of surcharge indefinitely through 
the wall, and from point A set out the angle H 
equal to the natural slope of earth. Produce 
this lino to cut the continuation of slope* of 
surcharge in point B, then the horizontal thrust 
in pounds at point C, which is one-third the 
height of back of wall, will l>e Ji£>(AB)% where 
w = weight of earth in pounds per cubic f(K>t, 
and AB length in feet, then J x 112x 9*8-* 
= say, 5,380 lb. set out os CD. Next, from D 
draw a vertical line and from C draw a line 
parallel to the natural slope to cut this vertical 
in point E, then CE w'ill l>e the thrust on back of 
wall and will l>e found to equal about 6,550 lb. 
Producing tliis in the usual way and combining 
with wei^t of one f(K>t length of wall, the resul- 
tant will be found to cut the base at a distance 
of 1*1 ft. from point F, then by the formula 


2 W 

3 * d 


3 X 1*1 


or about 2*4 tons per square foot maximum 
oompreesion on the wall. 


Ratalniag Wall Loaded at Back. 

When a warehouse is built on the earth at the 
back of a retaining wall, or a large crane is 
fixed there, or a line of rails on a ro^way runs 
near, the thrust upon the wall will be increased 
beyond that due to the weight of the wcnlge of 
earth. An approximate method of finding the 
thrust in such a case is shown in 228. The 
difference from 221 is that an additional thrust 
due to the external load has to be combined 
with the ordinary thrust as follows : Prom 
the point of application A of the external load 
nearest the wall draw a line parallel with '^the 
line of rupture to cut the liack of the wall in the 
point B, and from B set out BC horizontal, 
so that the point C is directly under the point 
A ; next set up CD equal to the load on point A 
and make DE parallel with the line of rupture, 
then CD will the amount of thrust due to 
load A acting on the Ijack of w'all at point B. 
C/omhining this with the weight of wail acting 
through its centre of gravity will give the first 
resultant, FG. Next, find the horizontal thrust 
due to the wedge of earth acting at one-third 
the height of back of W’all and combine with 
FG, giving the second resultant, HJ. Tlicn, 
treating the other load on the surface in exactly 
the same way as the load at point A, the horizon- 
ta-l thrust acting at point K will be LM, and 
combining this with the second resultant, HJ, the 
final resultant, NO, will be obtained, cutting the 
iMtse of wall at a distance of 0*9 ft. from the 
toe P, when, by the formula 


*J W 
:i • d 


^x72 144 

3x0*9 2-7 


53*3 cwt., 


or, say, 2’66 tons per square foot maximum 
compi'ession on the brickw'ork. 

Reservoir Wall or Dam. When a wall 
has to support the pressure of w'ater the 
same method of working as in 221 might he 
adopted, taking the natural slope as zero ; but 
it is more usual simply to calculate the pressure 
normal to the back of wall at one-third the height 
as w^hero w ^ 62'5 lb., the weight of a 

cubic foot of water, and k = the height of wall. 
For .high w^alls the material is economised by 
using a curved batter, so that the resultant of 
thrust passes through the extremity of the 
middle third at every horizontal section. A 
dam is showm in 224 in three simple stages to 
illustrate the mode of working to ascertain the 
stability. For a plain wall with straight batter 
the thickness at base may be approximately 
seven-tenths of the height. The section of the 
Vymwy dam is shown in 225, with particulars 
oi the loads and thrusts, lliis is of special 
interest owing to its magnitude and the successful 
manner in which the whole of the works were 
executed. 


Caniinued 
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pOSTS as messenger, office -keeper, house- 
* keeper, and attendant are usuall}’’ filled with- 
out# competition by candidates who obtain the 
requisite official nomination. The right to nomi- 
nate is generally vested in the head of each do- 
jmrtment ; but in some instances it is in the 
hands of the Lords of the Treasury. The 
limits of age for these appointments are *21 and 
35, but candidates w’ho have served in the Army 
or Navy, the Metropolitan Police or the Royal 
Irish Constabulary, are allowed to deduct such 
service in reckoning their age. When a vacancy 
arises in a department, the person nominated 
has only, as a rule, to pass a qualifying examina- 
tion of an elementary character before receiving 
the appointment. Occasionally, however, two 
or three men compete for a single viu*ancy. 
The subjects of examination are writing (with 
copying manuscript), spelling, and arithmetic, 
comprising the first four rules, money and 
avoirdupois weight. 

Although a certain amount of influence, 
direct or indirect, is almost indis|)ensable for 
securing a situation of this class, it is by no means 
necessary that the applicant should be jKTsonally 
known to the official who has the right to nomi- 
nate. ( hanicter, ability, and a good record ar<^ 
as least as important. Satisfactory service in 
the Anny or Navy isalw'ays a strong iwommen- 
dation to the nominating authority. During 
the last year on the records, out of 290 vacancies 
for messengers in various Government (»ffices. 
no fewtT than 122 w^ere tilled by ex-soldiers 
and ex -sailors. 

Rates of Pay. The salaries of sub- 
ordinate officers vary a good deal, and in certain 
instances are augmentea by “ perquisites ” whose 
value is a jealously guardstd secret. The follow- 
ing rates may, how'ever, be regarded as typical. 
Messengers and attendants commence at a figure 
between £65 and £80, and rise by small iniTements 
to £100, £120, or (for chief posts) £150 to £200 a 


EXAMINATION FOR BOY CLERKSHIPS 


year. Tliey have also ehanew of advancement 
to the grade of offiee-keept^r, with n salary of 
£100 or £150, an official rt^idence, coal and lights, 
and other allowances on a lilnTnl scale. Door- 
kwqH'rs are similarly remunerated as a rule, but 
in important positions (as in the Houses of Parlia- 
ment) they receive from £250 to £:UM) a year. 

BOY CLERKSHIPS 

The position of boy clerk in tlu^ public service 
is a purely temporary one, carrying no claim to 
su|K‘rannuafion, and coming to an end when the 
i^e of tw'enty is nNU’hed. Neverthelt*ss, this is 
in several rcHjHxqs a distinctly useful way of gain- 
ing a footing in the servieis and. considering the 
overcrowded state of tin* commercial labour 
market, it is surprising to find that in nM*ent years 
the numlx'r of qualifii'd cwiiididates has not 
always been equal to the (hunand, and that, 
veiy moderate marks jire n(s>d(sl for success at 
any of the competitions for app(»iitt ments. 

\Ve Jiave already rtderred to some of the 
advantages nfford(*d to boy clerks when (x>ni- 
ptding for the higher ])ost.s. Not only in the 
examinations for Second Division ch'.rkshipH, 
but also in those for }>ort siTvice chTks and 
assistants of (Justoms and KxeiM(‘, they may 
claim both service marks and a di^duction from 
their actual ag(‘, even though at the time of the 
examination they an^ no longer in the service. 
For the Excise com jadit ions this allowance is 
one year, and in the other (uistis two years. 
With such aids to success, a lad of ordinary 
ability and energy tran scar(^ely fail to obtain a 
good permanent a)>pointment, and at the 
worst an assistant clerkship is not altogether 
to be despised. 

Competitions optm to boys bf*tw'(H*n 15 and 
17 years of age are held aliout thrice yearly, a 
batch of some two or three hundred candidaUrs 
Ixsing selected on the results of each. For the 
convenience of comptditors, the examinations 

are held simultaneously at a 

[PS I number of (!entn!S — usually 
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OfVIL MNIVIOB 

Ezamlfiatiofi Subjecta. The papera 
Bet at this competition were t3rpical of tMir 
clasB. The exeroiae in copying manuscript was 
long but fairly easy. Candidates were given 
two simple passages of about equal length to 
be transcribed in three-quarters of an hour, all 
abbreviations having to be written out at 
full length, and the punctuation corrected 
where necesaary. The test in orthographv 
was a curious one, consisting of a fabto 
taken from some ancient work and presmrving 
the antique mode of spelling. We quote a 
typical portion of the stoi^: **The fellowe 
that protest him friendeshipM, tooke to his 
feete and ranne and cltmmea up to the top 
of a hye tree. The straunger perce^ng that 
his friende was fledde, and he himselfe not able 
to escape, fell downe unto the grounde ; for 
it is sayde that the Lion and the Beare will 
spare their yeelded nraies, and specially the 
Beare, if a man hola hys brcth as though he 
were deade.” Of this narrative a copy had 
to lie made, putting all the words into modern 
spelling, but making no other changes. 

The exercise in English composition com- 
prised, in addition to a short essay, the perusal 
of a long passage in prose and verse — the 
adventure of (’hilde Rowland with the King 
of Elfland — which each candidate had then to 
narrate in substance in his own words, and 
as far ns* possible in his own way. The 
arithmetic paper included the following curious 
test of each candidate’s ability to use a rule, a<t 
well an his gi:asp of mathematical principlcit: 

Measure in centimetres the length and diameter 
of the bl(X!k supplii»d. If the length of such 
a block is / cm. and the diametor rf cm., it is 
known that the volume is 0*79 x I x d x d 
cubic centimetres. Use this to find the volume 
of the block.” 

It is necessary only to add that the mathe- 
matics paper in thet^e contests comprises Euclid, 
Book;^ I. and II., and algebra up to simple 
equations, and that no subjects are obligatory, 
but that a qualif^^ing total of half the maximum 
marks must b« obtaincnl. In the conte.st to 
which our table relatos, 544 candidates reached 
that standard, Ixung in the proportion of only 
about two qualified competitors for each place. 

Pay and Conditions of Service. Boy 

clerk-4 are usually engaged for 39 hours weekly, 
and are paid during their first year 15s. a week, 
16s. the next, and so up to the maximum of 19s. 
Overtime work is paid for at corresponding rates. 
Sometimes they are employed and paid by 
the hour instead, the rate being 4Jd. per hour 
during the first year, and advancing yearly 
by a halfpenny per hour to 6d. As a little 
calculation shows, under this system of pay- 
ment the net result is practically the same 
aa under the weekly scale. In either case 
continual service is not officially guaranteed. 
The method of employment, acooraing to the 
regulations, is as follows. A raster of boy 


clerks is kept by the Civil Service Commissioners, 
and candi^tes declared successful at the 
competitions have their names placed upon it. 
As vacancies for boy clerks arise in the various 
public departmentsi those who are on the 
register are summoned to attend for duty, on 
the understanding that the work may prove 
only temporary, and that they will not be paid 
except while actually engaged bjr the depart- 
ment. As a matter of praotioe, however, 
the great majority of bov ^rks are regularly 
emp^ed. They are almost always oa||ed 
upon to serve in London, but recent^ a squirate 
register has been instituted for appointments 
in Ireland, and, at the last examination 20 
vacancies were announced as Irish. 

Boy clerks, when emploved, are paid for all 
public holidays, as well as during the fortnight's 
annual leave to which they are entitled if per- 
manently on duty. Sick leave, up to a certain 
maximum, is granted on three-fourths of full 
pay. In case of enforced absence, owing to 
infectious disease in the boy clerk’s residence, he 
may be given the full rate of pay during his 
absence. 

Prospects for Boy Clerks. Aa an 

incentive to him in preparing for the examina- 
tions admitting to permanent appointments in 
the service, there is a further and valuable 
provision that a boy clerk who obtains leave 
from the head of his department in order to 
attend an open competition for Second Division 
clerkships, or for assistant clerkships, may re- 
ceive full pay while attending the contest. 

In view of the advantages already discussed 
and the useful training in Civil Service subjecta 
w'hich these examinations afford, a youth who 
must earn his own living and has his way to 
make in the service could scarcely make a better 
start than in the modest capacity of a boy clerk. 
And unless he is sadly wanting in ability and 
application, he should not find the least diffi- 
culty in obtaining an appointment, there being 
— as Mc have shown — no serious competition 
for such posts. 

BOY MESSENGERS 

A register of temporary boy messengers 
for enipk>yment in Government offices is kept 
by the Civil Service Commissioners, and lads of 
gtxxi health and character, between 14 and iO 
years of age, who have passed Standard V. in an 
elementary school or can pass a test in reading 
and writing, may aj)ply to be registered. They 
are then eligible for service as occasion arises, 
and while employed are paid 9s. a week, rising 
by Is. 6d. a week for each year’s service up to the 
age of 20, when their names are remov^ from 
the register. As well-paid work of a light and 
pleasant nature, boy messengerships are in 
considerable request, and from time to time it 
becomes necessary to suspend registration for 
a while until employment has been found for 
the lads already on the register. 


Continued 
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ALGEBRAIC EQUATIONS mathematics 

ProUems Leading to Slwple Eqiiatioiis with One Unknown 

Qnantflgr. ProUeios Loading to Suapht Simnltaneona Equations aiakbaa 
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nxmtJMs ro simpi«r 

BQUATIOMS 

By the aid d Algabta tro are able to 
abhro problems tbo aomMoiia d which by 
AziUimetic are mther impossible or very labori- 
ous. We have sunply to m^press the conditions 
of the question in i^braim eymbola. This 
gives us one or more equations, the roots of 
these equations being the unknown quantities 
which the problem requires us to find. 

We shall first consider problems in which 
there is only one unknown quantity, and in 
which the conditions of the question lead to a 
simple equation— t.e., an equation of the first 
d^ree. 

Ihmmple 1. The difierence between two 
numbers is 6 ; if 2 be added to the greater, 
the result is twice the smaller. Find the 
numbers. 

Here, although we have to find two numbei*s, 
we may still consider the problem as containing 
only one unknown quantity. For, if we can 
find, say, the greater of the two numbers, we 
obtain the other by subtracting 5. Suppose, 
then, that 

X S3 the greater number. 

It follows that 

a: - 5 s= the less number. 

Now, the question tells us that if we add 2 
to the greater number, the result is twice the 

But, by adding 2 to the greater number we 
obtain a; + 2, and twice the less number is 
2(x-6). 

Hence we have the equation 
sc + 2 = 2 (jc - 5). 

Removing the bi'ackets, and transposing the 
terms, we get 

2x-a;» 2+ 10 ; 

or, 

a:=12. 

Thus, the greater of the two numbers is 12, 
and the other number is x - 5, i.e., 12 5, 

or 7. ■ 

Example 2. The sum of £B 128. fid. is paid 
with 30 coins, some of which ore half-crowns, 
and the rest are half-sovereigns. How many 
are thtxre d each sort 7 

Let X aa the number of half-croWns. 

Then, since there are 30 coins altc«ether, the 
number of half-sovereigns must be 30 - x. 

We have now to express algebraically the fact 
that X half-crowns a^ (30- x) half-sovereigns 
make a total of £8 12 b. M. We mnst be care- 
ful in forming our equation that all the 
quantities inTmved are expressed in terms d 
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the same unit. In this particular cane it is con- 
venient to work in half-crowns. 

We know that a half-sovereign equals 4 half- 
crowns. 

Therefore, 

(30 -x) h^-sovereigns equal 4 (30-x)ludf- 
crowns. 

Also, £8 128. fid. equals fi9 lialf-crowns. We 
have, then, simply to write down the statement 
algebraically that x half-crowns and 4 ~ x) 

h^f-crowns make fi9 half-crowns. Thus 
x+ 4(30-x)= 69. 

Solving this equation in the oi'diuary way, we 
find tliat x= 17, and therefore 30 -X5= 30-17 
3= 13. Thus the solution of the problem is 
that there are 17 half-crowns ana 13 half- 
sovereigns. 

Example 8. A has as many floiius as 13 has 
half-crowns. If B gives A two of his half- 
crowns they will then have equal amounts of 
money. How much had each at first 7 

Let X =3 the number of eoine each lias at first. 
When B has given A two lialf-crowns, B will 
have (x - 2) half-crowns, and A will have 
X florins + 2 half-crowns. 

Expressing the values in sixpences, wo see 
that B has 5 (x - 2) sixjjetices (for 5 sixpences 
make half-a-crown), and A has (4x-H 10) six- 
Xiences. 

Hence, 

6 (x-2)= 4x-l- 10. 

The solution of this equation is 
x=20. 

Therefore, . 

A had 20 florins, or £‘2, 

B had 20 half-crowns, or £2 lOs. 

Example 4. A man’s age is 38, his son’s is 
Ifi. When was the father 3 times as old as the 
son ? 

Let X = number of years which liavo jiassed 
since the father was 3 times as old as the son. 

Tlien, X years ago the father’s age was 38 - x, 
and the son’s was Ifi - x, so that 
38-x= 3(lfi-x). 

This gives xs 5, so that the required solution 
is, 5 years ago. 

Example 6. A number consists of two digits 
whose sum is 9. If the digits be interclianged, 
the number so formed exceeds tl>o original 
number by 45. Find the number. 

Let X 33 the digit in the units’ place. 

Then, since the sum of the digits is 9, 

9 - X 33 the digit in the tens’ place. 

Probably, the beginner’s only difficulty will 
be in writing down the number. But he hss 
only to thi& of the meaniii|g of a number 
expressed in the ordinary notation. 



Th4» number 37, for example^ awmae 3 Umn 
+ 7 ttBita. In the same wiqr» ^mo, if (9-n) 
ntandii for the tens’ digit, and x for the uniU^ 
digit, the value of the numlier k 
(9 - x) tens + x unite, 

10(9~ar)4-flc. 

Similarly, if the digits are interchanged, the 
TiumlHsr olitained will be 

, 10sr4- (9-ar). 

The question tells us that the second of these 
exceeds the tirst by 45. 

U6i|lC4d 

{10x+ (9-ar)}~{l0 (9-r)+ 45. 

Solving this equation, we obtain x^ 7- Thus, 
the units digit is 7, and the tens’ digit is 9-7, 
i,e , 2. The required number is, therefore, 27. 

EXAMPLES 9 

1. Find two numbers whose sum k 63 and 

whose difference k 7. 

2. Find the number which, when multiplied 
by 3, k as much above 18 as it was originally 
below 18. 

8. Divide 39 into two park such that twice 
one part is 2 less than three times the other. 

4. Divide 69 into three parts such that the 
drat shall bo double the second, and the second 
lie 3 more than thrice the third. [Let x = the 
third nai*t.l 

6 . Find a number such that the product of 
one more than its double and one less than its 
ludf niav be 10 less than its square. 

6 . A father’s age is three times hk son’s age. 
In 12 years the father will be twice as old as uie 
son. What are their pi esent ages 7 

7. The united ages of three sisters make 
47. The youngest is 3 years younger tlian the 
Hocond, and the second is 5 years younger than 
the eldest. How old are they ? 

8. A sum of money is divided between A, B, 
and C, so that A and B have £39 between them, 
B and 0 have £26, and A and C have £31. 
Find the amount each has. 

9. There are 81 coins, of which some are 
crowns and the rest are shillings. If the 
crowns were Aorins and the shillings were half- 
crowns, the total value would be unaltered. 
I’ind the number of coins of each sort. 

19. If 12 oranges cost as much over lOd. as 
20 coat under batf-a-crown, how many oranges 
can be bought for five shtBings ? 

11. Of two squares of caniet, one measures 
16 feet further round than the other, and con- 
tains 64 square feet more in its area. Find the 
longtii of the side of each square. 

12. A purse eontaiiui 26 coins, whose total 
value k A certain number ci the coins are 
sovereigns, there are three times as mxny half- 
crowns, and the rest are shillings. How many 
coins are there of each sort 7 

18. If A gave B ten shillings he would have 
three times ss much as B ; while if B gave A 
hve shillings, A would have four times as much 
as B. How much has each f 

14. Find three ccmseetitiTe numbers vdiose 
contifiaed prodnet k 5 less than the cube of the 
middle number. 
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Ml A number ef two digita k such that one 
digk k three timss the ether, and if the digits 
be interchanged the number so formed exo^ds 
twke the ongnul number by 10. Find the 
number. 

PROBLEMS WITH TWO UN- 
KNOWN QUANTITIES 

88. We will now consider problems with itvo 
unknown quantities involved. Many of the 
questioiis already given did, as we saw, contain 
two unknown quantities, but they were of such 
a nature as enabled us to form an equation con- 
taining only one unknown. Even when thk k 
possible the work k often simplified if we take 
two unknowns, and from the condiUons of the 
question form two equati o ns. 

Example 1. 6 lb. of tea and 8 lb. of sugar 

cost lls. 2d., and 5 Ib. of tea and 2 lb. of sugar 
cost 8s. 4d. ; find the cost of each per lb. 

Let 

X = cost of 1 lb. of tea, tn pence 

and 

y =• cost of 1 lb. of sugar, in pence. 

[Note. Always be careful to state exactly 
w^t the unknown quantities x and y are in- 
tended to represent. They will, of course, 
always stand for numbers, but it must be made 
clear whether it is a number of pence, or 
akiUhige, or mtkf, as the ease may be. Such a 
statement aa Let x price of 1 lb. of tea ” k 
much too vague.] 

Therefore 6 lb. of tea cost fir pence, and 8 lb. 
of sugar cost 8y pence. The tokl cost k thus 
(6r -f 8i/) pence. But the question tells us that 
the cost k lls. 2d., or 134 pence. Hence, 

6r-f8i/=134. ... (1) 

In the same way, since 5 lb. of tea and 2 lb. of 
sugar cost 8s. 4d., we have 

5r+2|/=100. ... (2) 

By solving (1) and (2) we obtain 
xcz 19, 2|. 

Thus, 1 lb. of tea costs 19d., or Is. 7d., and 
1 lb. of sugar costs 2Jd. 

The aliove problem k an example in which, 
although it is not neceiaary to use two unknown 
quantities, the work is simpler if we do so. 
I ’sing only one unknown, the problem would be 
solved as follows : 

Let 

X s cost of 1 lb. of tea, in pence ; 
then 6r pence = cost of 6 lb. 

But 6 lb. of tea and 8 lb. of sugar cost 134d. 

Therefore 8 lb. of sugar cost (134 - fir) pence ; 
or, 

ss cost, in pence, of 1 lb. of sugar. 

o 

Hence, since 5 lb. of tea and 2 lb. of sugar 
cost 100 pence, we have 

a 

The solutioii of thk gives 19. The cost 
of Uie sugar k then oMained by sabstitutiiig 
the value of s in the a^pteamon 
I34-6r 
— 1 
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. ExAmple 8 . The wngee of 7 men and 11 boya 
for a day amount to Is., and 2 men receive 
6d. less than 5 boys. Find the daily wages of 
a man. 

Let 

z as number of shillings a man earns ()er day, 
and 

y ss number of shillings a boy earns. 

Then 7 men and 11 boys will earn (7r 4- ll,v) 
shillii%B. 

Therefore, 

7r+llt/=41. ... (1) 

Amiin, 2x, the amount earned by 2 men, is 
6d. less than 5^/, the amount 5 boys earn ; so 
that 2x shillings and shilling make r>«/ 
shillings. 

Therefore, 

2r4j = r)i/ (2) 

Clearing (2) of fractions, and tmnsf losing, we 
have 

4x-l(h/ = -l. . . . (:i) 

Multiply (1) by 10 and (3) by 11, and add. 
Then 

70x+ 44i;= 410-11; 
or, 

11 

Therefore, 

X = =: 3^ shillings. 

Hence, a man’s daily wage is 38. (kl. Ann. 

Example 8. A has three times as many 
shillings as pennies, and B has three times as 
many pennies as shillings. If A has 7d. more 
than B, and together they have two more 
pennies than they have shillings, how much has 
each ? 

Let 

X = number of |)ennies A has ; 

then 

3x = number of shillings A has. 
Similarly, if 

y = number of shillings B has, 

then 

3y = number of pennies B has. 

We obtain one equation from the fact that, 
together, they have 2 more pennies than 
shillings. Thus, 

Total number of pennies = x + 

and, 

total number of shillings = tix-h y. 

Therefore, 

X 4- 3// == 3a: 4 - 1/ 4- 2 ; 
or, transposmg, and dividing by 2, 

*-i/ = -l (1) 

We obtain the second equation from the 
values of the sums of money A and B have. 
Thus, A has x pennies and 3x shillinpi, that is 
(x 36cr) pence, in value. Similar^, B ha:^ 
(12y-f Sy) pence, in value. Hence, 

*4-3ajt:»12t/4-3y+7; 

or. 

( 2 ) 


Multiply (1) by 15 and subtmct from (2). 
Then 

37x- 15x ^7 4- 15 ; 
or, 

22 ^ =- 22 . 

Therefore, 

r 1. 

Hence A has 1 ^nny, and, consequently, 3 
shillings. His total is thus Ils. Id. Tliis, tlu* 
question tells us, is 7 iience more than B has, so 
that B s total is 2s. tWl. 

Example 4. A number of three tligits hiis its 
fens’ dimt double of the units’ digit. It exceeds 
by 99 tne number formed by reading the digiU 
l)}ick wards, and the sum of these two numbers 
is 585. Find the original number. 

Let 

X— digit in the units’ place ; 

then 

2x=s digit in the tens’ place. 

Let 

i/= digit in the hundreds’ jilaee. 

Then the number is lOth/ ♦ 20.4’ 4 x. [Com- 
mre Art. 51 , Ex. 6.] If thi^ digits are remi 
backwards, x becomes the hundreds’ digit, 2.i 
the tens’ digit, and y the units’ digit. The 
number is tlien ItlOx 1- 20x 4- y. Hence, 
(1(%+ 20x+ x)~ (190x4- 2Ctx4- y) 


- iTir ■ 

and 

. 

• V*; 

f •2()r+ *)+ (l(K»i: + 

20x4- y) 


585. 

. 

• («) 

Collecting terms, we get 

from (1) 


i%-99x = 

: 99; 


or, 



y-x = 

1. . . . 

. (■•!) 

and, from (2) 



141x -f 101 ;/ - 

585. . . 

• ( 4 ) 


Solving (3) and (4) we find x -- 2, y= 3. 

Hence, the units’ digit is 2, tlie tons' digit is 
twice 2, and the hundreds’ digit is 3. 

The required mini her is ill us ,*142 

EXAMPLES 10 

1. Find two numbei*H such that- their sum is 
less by 2 than five times their difference, and 
three times the greater exceeds four times tln^ 
less by 7. 

2. In another year a father will be four times 
as old as his son ; 2 yeai*H ago he was three 
times as old as his son will be in another 3 
years. Find their present ages. 

8. A number of two digits exceeds 5 times 
the sum of the digits by 7, and exceeds by 9 
the number fonn^ by reversing the digits. 
Find the number. 

4. A, B, C, and D have £1<X) amongst them. 
C has twice as much as A, and B has three timeis 
as much as D. Also, C and D together liave 
£2 10 b. more than B. How much has each V 

5 . In 2 years’ time a father will be three 
times as old as his elder s^m, and five times as 
old as his younger son. In 23 y^rs’ time his 
age will be equal to the sum of his sons’ ages. 
How old is each of them now ? 

6. In 8 hours A walks 8 miles more than B 
does in 5 hoars, and in 9 hours B walks a mile 
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more tlum A does In 10. How niMiy miles 
does each walk in an hour ? 


7. A and B hare a guinea between them. If 
A mves B a shilling for eveiy penny B haa, A 
wifi have Cw. less than B. How much has each 
at first ? 

8. A takes 6 hours more than B to go a 
dirtance of fiO miles. If A had doubled his 

he would have taken 5 hours less than B. 
^ind the rate at which each travelled. 


Answers to Algebm 

Examflxs 7 


1. a:«2. 2. x«~i. 8. 12. 

4. Multiply both sides by 6, obtaining 3x - C 
- 2x- 8 «= ox- 2, whence x — - 3. 

6. 3 (x«+ 2x+ 1) 4- 4 (x*-6x4 9) 7 (x* 

-2x4 1). 

I’liorefore, 

fix-24x4 14 x = -3-3647; 

giving 


x= 8. 

6. Multiply by 12. Then 6 (x4 J)-3 {3x 
-|)sa4 (x-J), SO that ttx-9x-4x=-3-J 
- J . Therefore - 7x = - V x = | . 

7. x«B 1. 

8 . (x 4- tt 4 X 4 h) (x 4 rt - X - t) = (a - />)* 
[Art. 84], or (2x 4 o 4 (a - h) ^ {a - h)». 
Divide both sides by (a - 6). Then 2x 4 o 4 6 
Kr o - 1». Wlience x » - ft. 

0. Multiply both sides by x. Then a 4 h 
n cx (a 4 t). Divide both sides by (<i 4 t), and 


we get 1 ®= cx, or x >= — . 

c 

to. Konioving brackets [Arts. 38 and 81] we 
Imve 

x* 4 3ox® 4 Sa’^x 4 a’ 

4 x3 4 5Wix*4 3&«x4 

4 x^ 4 3cx^ 4 3c*'^ 4 3x‘'’ 4 3x* (o 4 6 4 c) 

4 3.r {}k +ca 4rtft) 43a/#r. 
Collecting teims, 3x (a* 4 4 o’* - hr - c« - ah) 

■■-(a3 4 63 4c3-3«hc). 


Divide both sides by 3 h*4^— 4c— ca 

-oh) [Art. 48, B*. *1 

X sr ^{a 4 h 4 c). 

Examples 8 

1. X = 5, y = 3. 4. X = 3|, y = 

2. x= 3, y = -4. 5. x= y= 5. 

8. X - 3, y = 2. 6. X = 4, y = 8. 

7. Since ^4 ^ « 1, we have 4x4 5w*! 60. 

15 12 ^ 

And since ~ If we liave 4x - 3y'» 12. 

o 4 

Hence, x = 7J, y = C. 

8 . Multiply first equation by 10, giving 5x 
- 5y - fix 4 y =s o, or x 4 4y = - 6. Multiply 
second equation by 6, 2x - 3y = 12. Hence, 
x= 3, y= -2. 

9. Solve for -i* and i, obtaining — si, 

X y X 2 

■i = - 1. So that X = 2, y = - 1. 

y 

10. Solve for x and i. Sidution is x 4, 

y 

1 . 

11. x~ y — o - h. 12. x= a, y = 6. 

18. Add the three equations together, 2x 4 2y 
4 22 — 20. Therefore, x 4 y 4 c ~ 10. Subtract 
e.Hch equation in turn from this, and we obtain 
X = 3, y = 5, 2 2. 

14. x=:-3, y= 1, 2 « 3. 

2 

18. Add first two equations, giving — *=4. 

X 

Hence, x = }. Sulistitute in second and third 
equations, and wo get ~ Jl =s - 2, and JL 4 i 

y « y * 

■= 10. Whence y = J, g = J. 

Note. The answer to Algebra Examples 2, 
No. 5 [imge 1994], should reiiS “ -2ah,” eftc. 


Continued 
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By D. A. LOUIS 


'THdSE who go in search of minerals, or, as it 
* is called, prospecting, frequently go with 
a definite idea of looking for some special 
mineral for which a district has already some 
reputation. For instance, the Tran<(vaal, the 
West Coast of Africa, Western Australia, would 
be prosjpected for gold ; diamonds would be 
sou^t for in South Africa, Brazil, and India ; 
tbe Ural Mountains for various minerals, includ- 
ing platinum. And in any region where active 
operations were in progress as much information 
as p^ible would be gleaned from the other 
worlungs, from maps and from published records 
— such, for instance, as tho -e of our own Geological 
Survey — before undertaking fresh explorations. 
But any country, especially a new country , should 
be visited with an open mind and a keen outlook 
for the occurrence of any minerals that could 
be turned to good account, and their character 
should be carefully recorded. 

Pronpecting Posalbilitien. A note- 
worthy feature in the utilisation of mineral 
deceits is the element of uncertainty. A 
mineral of great value at one time may be of 
little value at another period. For example, 
silver mines in which the writer worked and 
which Mid well in *87 will not pay now. Again, 
when he was worldng in Cornwall wolfram 
was a useless, troublesome constituent that 
was thrown away ; now the requirements of 
commerce create a demand for it, and special 
works are profitably employed in Cornwall in 
extracting it. Once, a single mine working 
part of the year was sufficient to cover the 
world’s requirementto of pitch-blende ; now it 
is eagwly sought for as a source of radium. 
Monazite was simply regarded as a scientific 
curiosity until Auer von Welsbach introduced 
the incandescent gas mantle made from some of 
its oemstituents, so that monaute sands are now 
extensively worked. Phosphatio fluxes, once 
scorned, are now in demand for iron smelting so 
as to produce a slag rich in phosphorus for use 
in amcultuie. 

mien prospecting, the general aspect of the 
countiT, its water supply, its timb^, and its 
gedogioal character would first be observed 
most carefully. 

An igneous counti^ may be examined for 
basalts, granites, and such deposits, but it is 
useleas to look for coal or any other stratified 
mineral deposit in such a nei^boorhood. In a 
metamori^ county, aU sorts of metallic 
treasnree and many kinds of precions and orna- 
mental stones may be eamected, but, antn, 
no coal or ordinary staratmd deposits. In a 
stratified eonnliy, on the other hand, igneems 
rooks may occur, as, for instaace, the bomm of 


crystalline rooks in Leicestershire, which project 
through Triassic strata ; metamorphic rocks are 
likewise occasionally encountered in stratified 
regions. 

Stratified Country. In a stratified 
country the order of superposition and the 
character of the rocks should bo ascertained 
by inspecting any exposures and identifying 
any fossils ; in this way the geological age 
of the deposit can be determined, and its 
possibilities of yielding mineral treasure pre- 
dicted witli some degrees of certainty. Thus, if 
the exposures were Devonian in character, build- 
ing stones, paving stones, and slates might be 
looked for. It would, however, bo useless to 
search for Portland stone, or Bath stone, or coaJ 
in them or below them. With Lias Iteds cxpojMMl 
we might encounter hydraulic limestones, build- 
ing stones, and below them coal, and so on. 

Other observations should be made simultan- 
eously, such as any pronounced colour of the 
soil or any staining of the roc'.ks. Blackness 
might indicate coal or manganese ; greens and 
blues, copper ; ochreous patches, iron ; red, 
iron, or even cinnabar ; and so on. Vegetation 
should be noted, as some plants are addicted to 
certain kinds of rock ; moreover, the prcjsonct^ of 
certain minerals in an otherwise fertile soil will 
cause sterility and vice versA, so if cliange of 
vegetation or an area of barrenness bo observed 
the cause should be investigated. 

Ploughing and Animal Burrowing. 
Material thrown up by burrowing animals or 
exposed in digging or ploughing, and, of course, 
railway cuttings or any excavations, should 
be most carefully examined for the presence 
or indications of useful minerals. Fallen 
stones, especially those carried down by 
rivers, should be carefully inspected, and 
if any stones of a promising character, such 
as vein-rook, which are known as shades or shoad 
stones be found, the inspection should bo con- 
tinued up the valley or nver, and ultimately the 
source from which the stones have been derived 
mav be found and a mineral vein discovered. 
This may be miles or only a few feet away. 

From the prospector’s points of view, a satis- 
factory feature aTOUt veins is that the vein-rook 
is generally of a different degree of hardness to 
the surrounding rock ; usually it is harder, but 
occasionally it is softer, hence it is that, in 
weathering, the outcrop is marked by pn^ecting 
masses of rock, or more rarely d^ressions, 
which may generally be followed by the eye away 
across the country indicating the strike of the 
vein. These outcrops must be scrutiniaed 
most earnestly to see if they contain any useful 
minerals or mdioatiems of them. Should the 
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oatorop have the appeanmoe of a oelhUar, 
dodetj^ qi>ongy-loelriiMf rntm^deej^ etained with 
darh other btiee of brown. It U the material 
known ae gossan^ and la generally a favourable 
indication. 

In ftratified deposito variable bardnees Is 
also indicated by we weatherii^ ; if hard, the 
exposed edge of more or less horizontal beds will 
form a steep face or escarpment ; while, if soft, 
the face will be sloping. If the beds are more or 
less tilted, as th^ hequenily are, then the 
softer beds will form the depressions, and the 
harder beds the projections and hills in the 
landscape. It often happens that patches 
of soft beds protected by resisting oeposits 
remain as mounds, or even form caiw pilfars. 

Diaooverinf Hidden Depoalta, It very 
frequently happens that the useful deposits of 
minerals are hidden from view. To discover 
them various practices are adopted. The position 
of any spring are noted ana the character of 
the water investigated. Any mounds or heaps 
become the objects of particular soKciinde, 
as they map prove to bo the waste material 
from old mining and smelting operations, and 
an examination of the material would give useful 
information concerning the character of any de- 
posit in the neighbouihood. 

Probing, Probing is a simple means of 
search for shallow deposits ; it consists simply of 
thrusting a sharp-pointed steel rod or wooden 
stick shod with iron or steel into the ground, 
and if the mineral sou^t bo harder or softer than 
the surrounding soil its presence is detected by 
the feel. The position of shallow deposits of 
strontium mineral in Gloucestershire, of burr- 
stones in France, and of phosphates in Carolina 
are disclosed in this way. The end of the rod 
may be examined for adhering mineral in the 
case of a deposit that could not be detected by 
the feel alone. 

Huahing* Hushing is a method by which 
water is used to s<^ur of! the covering soil, and so 
expose any underlying, solid, hard deposit to 
view ; Uie water for the purpose is collected in a 
reservoir, and directed by channels to the 
ground to be hushed. 

Magnetic Search. In the case of de- 
posits that affect a magnet, this instrument is 
used to indicate its presence. For this purpose 
both the ordinary compass and dipping nee^e 
are used. The deflectioas are notra, and from 
their intensity and direction huge masses of 
buried iron ore have been disoovei^ 

Electric Ore Finding. Electric ore 
finding has leceatly been introdooed to aid in 
the discovery of useful miaeim] deposits. The 
system is ba^ on the disooveiy made fay Sir 
William Preeoe about 20 yem ago that when 
the earth was eoergi^ with an intemipted 
current of low potential, the geologioal eondi- 
tiona of the earth's crust, through which the 
currants wura flowing, altered the shape and 
changed the intensity of the field, whidi altm- 
ikma eouki be detected by mesns of a telephone 
ctrauit eonneoted to eara with portable eleo- 
trodea. 


This has taken a praotioal fom for which 
llr. AJfrad Williams is raspondWk Ha employs 
a portable battery, a transmitting apparatus^ 
and a receiving cinmit. And in use the trans- 
mitting electrodes are placed in the ground at 
100 yd. apart. When the recriving electrodes 
are wrust into the ground within the field of 
influence, sounds can be beard from the attached 
telephones. These sounds vary with the charac- 
ter of the ground both in intensity and quality. 
The appar^ns is worked by two operaton^ ea^ 
with a receiving electrode, consisting of a steel 
rod 2 ft. lo^ a tei^hone ; th^ alter the 
relative position of these electrodes in the field, 
and it is claimed that operstors competent to 
detect and interpret the variations in the sound 
may find oat the poeition, the sise, and the 
uhancter of a distant mass of mineral 

Borisfcg- Portable hand boring appHanoes 
are used where deep-seated deposits are sus- 
pected, but at the stage to which reference is now 
being made — that is, the very first inspectian of 
a countiy — it would be prematura to embark 
on any oeep-boring problem unless thm were 
veiy good cause, such as geolog^ evideiioe, or 
relifdne records, for anticipating a valuable 
deposit lower down. But deposits to 50 ft or so 
Bu^t be sought with a prospeettvo boring kit, 
ettner percuMive or rota^, to which reference 
will be made later. • 

It is exceedingly important to exercise great 
caution in the ea^ stages of any mining enter- 
prise ; never entertain any costly outlay until 
sufficient good mineral is assured to yield a 
certain and ample profit* on such outlay. 
Hence, if the search has fomishfd evidence of a 
promising deposit, that deposit must be proved 
to be go^ before incurring any heavy expendi- 
ture. It is advisable that the next operatums 
ahould be conducted with due cant«<»i, and 
although devised so as to form part of a more 
extensive plan of work, they should at first be 
conducted on a moderate scale with simpler 
appUaaoes with the sole object of rendering as 
mi^ of the deposits accessible as possible. 
Hieae (^rations make it p^ible to form 
a better judgment of deposit than can be 
gathered from the prelimlnaiy tests, and if it 
prove of lew value than anticipated, and of a 
non-renuineratave character, then no great loss 
will have been sustained, and the woi£ may be 
abandoned without anguish. If, however, the 
deposit prove of value, these exploratoiy opera- 
tions will be of immense value in deciding the 
character and magnitude of future operations, 
the amount of money that might reasonably be 
expended, and the kind of equipment that 
would be required to carry out the proposed 
woHl 


Frovlag Haponitn. If the deposit be in 
the form of n w^-exposed outenqp, it may be 
neeeesaiy oi^ to clear away a certain amountof 
loose material, which can usually be done fay 
picks, ^veh, mid wheelbanowe ; and when a 
good face of atone, ooal, or ora, as the case may 
be, has been expoa^ some ol it is broken down 
by meeus of a piok or by means d wedges 
or gads, or, better etiD, fay falasting. A vao^ 



*of pidka axe shown [!!]• while 12 is a steel 
we^ and 18 a steel gad lliese operatioiis 
^e refieated at TarioiiB spots indioatea hy the 
obseryatioiis made while prospeoting, and if 
the deposit oomes up to expectations, it would 
then be neceasaiw to see that there was a good 
supply od uaefnf deposit, while its positbn is 
of paramount importanoe. AcoesMbility to 
road, raflwa^, river, or other waterway is 
desirable, so is the provision of a suitable site 
to ^ve plenty of room for working purposes, 
for the disposal of waste, and for the aooommo- 
dation of necessary buildings and maohinery. 
Ihe investigation of the supply and coit of 
labour, fuel, mining-timber, and water, should 


Other picks ha^e the mids forged to points or 
to ohism ends. Ae sharpening is done in the 
smithjr. Various forms of picks arc shown [11]. 
Sometimes it is convenient to have the 
blades readily detachable from the handles, so 
that for sharpening purposes the blades only 
need be oarriM backwards and forwards. The 
Acme and Universal picks of the Hardy 
Patent Pick Company are of this class. The 
Acme handle is provided willi a socket at the 
top into which the blade passes. The blade has 
no eye, but is notched at the middle, and is held 
in position by a wedge, which can be easily 
knocked out when it is desired to remove tfaie 
blade [15]. The handle of the Universal pick 



IS. Gad 



A aad B. Karvy and Railway Pick O. Mattock Pick 

B. Railway Beater Pick £. .Sliikcr’8 Pick F. Poll 15. Acme Ph k 

Pick G. QuuiTy Pick 

r— -r" »»■» . 




16. lUtclkCl 


14. Crowijara 

VARIOUS miners’ TOOLS (Hardy Patent Pick Ca) 


also precede the systematio development of the 
proqiect. 

Implemeata for Proving Depooits. 

The skovd is used for excavating soft or loose 
|;nmnd, or for removing that broken up by other 
imj^einents. The croAar [14] is an iron lever 
which is used for prising off masses of stone or 
for shifting loose stones. The pick is a steel 
Idade attached to a wooden handle, and used 
for breaking up ground. The blades [11] vary in 
fmm to suit the work, and are generally pro- 
vided with an eye, into wiiioh we top of the 
hamile is inserts and tightly wedged. The 
poUpiek [11 F] has one pointed end and one 
ffattened end, the latter for nse as a hammer. 


is larger at the top than at the lower end* and 
is provided with a spring socket [10, page 2380] 
at the upper end ; the blade is furnished with 
an eye, can be slipped up the handle, but it 
jams tightly on the lai^er end. When desired, 
however, it is easily removed by striking the 
small end on the ground. The picks mown 
[11], also the prospector’s hammer, are of the 
Universal pattern. Wedges [IQ with straight 
edges, or [18], which are pointed, are used to 
replace or supplement the pick in working out 
pieces of rook, and are used with a hammer or 
poll-pick. The implements just described suffice 
lor many kinds of deposits, but when hard, dense 
rocks are eneountered, or for fairly large bulks of 
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17. THE ELLIOT DRILL 


softer rock, ronori must be had to blaHiing, and 
for this purpose another set of tools comes into 
renuisition. 

BlRRtiaf . Blasting is effected by making a 
hole in the rook, clearing it of dirt, putting a 
charge of explosive in the inner end, stemming, 
packing, or tamping the front part with clayey or 
other material, and igniting the charge by means 
of a fuse. The stemming prevents the escape of 
the products of the explosion; the force is therefore 
expended in rending the surrounding rock, which 
in consequence be^mes shattered and fissured 
to a degree varying with the quantity and 
character of the expl^ive used. The shattered 
or fissured and fallen rock can then be removed 
by tlie use of the picks, shovels, etc. The holes 
are bored in soft rock 1^ means of drills resem- 
bling angers ; in hard rook by means of jumpers, 
or 1^ chisd drills driven by sledges or hammers, 
or by rock drills. 

Elnatlng Implements. Jumpers are 
iron bars witli a swelling at the end or 
middle to give weight, and tmped with steel 
forged to a cutting edge. When used, the 




!Stau> rock at being temrfahttf. 

In this way« a ciroiilRr JRrfe is 



made in tbe rock. Jnmperearoinadeofdiftweiit 

lengths, from a few feet up to t«i or more, so 
that as the hole progresses lon^ jumpers m 
brought into use until the hole is suwient^ 
deep. In some situations jumpers, how ever, 
cannot be used; and also they would be 
irksome and slow in very hard rock, so, i md^ 
such creumstanoes, and, as a mattw of fact, in 
other cases too, drills come into use. 

Drills are steel chisels. They chip the rook away 
like the jumper, but instead of giving the per- 
cussive blow by their own weight, they are Held 
in the hand and given a blow with a sledge or 
hammer. When the miner guides the drill with 
one hand, and wields the hammer with the other, 
it is known as single-handed drilling [22] ; when 
one guides and turns the drill v^ile another 
gives the blow, it is known as double-hand^ 
drilling, which, naturally enough, is more rapid. 
A scraper, which consists of a disc of metal 
attached to a metal rod, is used to scrape the 
dust out of a bore hole. For muddy stuff, a 
stoabslick is used. This consists of a wooden 
stick with the fibres atone end frayed into a kind 
of mop. A (barging spoon is a half hollow 
cylinder of copper or zinc, with a wooden or 
copper handle, which is used for introducing 
loose gunpowder into horizontal, or nearly 
horizontal holes. The tamping bar, or stemmy, 
is a wooden, copper, or bronze rod with which 
the charge of explosive, frequently in the form of 
a cartridge, is thrust home. It serves, however, 
chiefly for ramming in the tamping to block up 
the front part of the hole, and is therefore grooved 
on one si^ to pass over the fuse in the hole 
without disturbing it. It must be made of 
material that, like copper, will not strike sparks 
when it comes into contact with the rock, as iron 
or steel would do. The pricker is another 
appliance which must fulfil this condition ; it 
is a slender, tapering rod of copper or bronze, 
with a ring at the Is^er end. It is employed, 
when fuses are not use^ for maintaining a 
passage in the tamping into which the squib, 
rush, straw, or what not can be inserted for &ring 
the charge. 
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20. MARVIN- SAN DYCUOFT ELECTRIC’ DRILL 


Mechanical and Power Drills, These advantage of pmvcM- drilling isi evinced in dealing 
drills are amongst the most important imple- with very hard roeks for which the' auger clrill 
ments employed in quarrying or mining, would be un'^uitablc ; in fact, mac^hine drilling 
With them holes can be drilled that could is done almost universally by porciissive drillM, 
scarcely be contemplated by hand work, while which imitate the operations of hand drilling, 

even in ordinary drilling they are more rapid They generally consist of a cylinder with a pist on, 

than hand wotk, especially in hard ground, which is given a reciprocating motion by com- 
where they can work five times as rapidly. prea8edair;thecuttmg tool or chisel being firmly 
Mechanical and power drills arc eithcir per- attached to the piston rod. deals a blow at each 
cussive or rotary, and there are a large number forward stroke. The turning of the drill at 
of good makers and g(x>d patterns ; but it is each stroke, to ensure a round hole, is usually 
possible only to mention a tew types hero. effected bv a rifled bar, and controlled by a 

Mechanical Drills. One of the simplest ratchet wheel with pawls ; the back end of 

mechanical drills is the rachet drill [16]. It the piston rod is hollowed out and provided 
consists of an auger. A, inserted into a socket, witli projections to fit the rifling of the bar, so 
11, attached to a feed screw which works in it would turn during both the in and out stroke, 
a nut, C, at the end of a long sheath, D. A ratchet, but the pawls prevent the rotation in one 
£, is fixed at the head of the auger, and by 
working the ratchet-handle the auger is tumea, 
and at the same time the feed screw advances ; 
the sheath is prevented from turning by allowing 
a pirn Ft at the back end to jam against a piece 
of timber in the temporary support. When 
the feed screw has run out its full length it is 
run back, the use of a split nut at C facilitating 
this operation, and the auger can be replaced 
by a longer one. This drill is suitable for 
moderately hard work. The augers are made 
of twisted steel bar, which, to a certain extent, 
clears the hole itself. 

The Elliot DHll. The Elliot drill [17] 
is another example of a mechanical drill of the 
auger type. The auger is inserted into a socket, 

D, on a feed screw, C, which, instead of working 
in a nut, works ujmn a worm-wheel held fast by 
an adjustable clamp, A. It is operated by moving 
a rat^et brace, D, backward and forwards; 
this turns the feed screw and aumr, and foroes 
it into the rock ; the clamp is adjusted to suit 
the hardness of the rock, when the feed screw 
has travelled to its full extent it is easily run 
back by loosening the clamp, and a longer auger 
is inserted before restarting. It will be observed 
that the drill can be plac^ at different heists 
on the stand, which can be tisd^tened in position 
by the screw E. 

Fower Drilla. For more expeditious work 
stfli, power is applied to working drills ; 
co mpro o se d air, stea^ water, petToleum, and 
elee ta r i e ity are all turned to account for this 
purpose, but the last three have not yet been 
exte wi ve ly employed in mining. The simplest 
applioatioii of power to a drill is pattmg tt to 
w<m on tummg an £Dk>t drili, but the full 



19. BLBCTSIOALLr mUVEif ELUOT DRILT^ 
(Hardy Pateot Pick Co,) 



MIMtM 

cUreotamit benoe the obisel gets ttie demrcd tom 
once csoh ioumey. 

The nuM&ne is kept tip to its work hy meant 
of a screw which works in a nut attached to 
the machine. A handle connected to the screw 
enables Ihe man in charge to feed the drill 
forward upon the cradle which supports it; 
automatic feeding has also been emplc^ed, but 
is not much in favour. There are a very l^e 
number of typos of these ingenious little 
machines, whicn vary mostly in the mode of 
working the valve. This is variously done— 
mechanically, by air pressure, by both these 
means oombine^ and by the use of an auxiliary 
valve to operate the main valve, while others 
have no valves at all — that is, the piston itself 
covers or uncovers admission or exhaust ports. 

In the Civil Engineering oourso reference has 
lieen made to some rook drills, while the ordinary 
pneumatic caulking tool resembles in construc- 
tion the drills of the third type. Hence, we need 
here notice only typical mining drills. 

Drills with Msohsiikicslly Operstsd 
VmlTe« The Holman tappet valve drill is 
an example of this class [18]. It consists of a 
cylinder with two pistons connected together, but 
with a boss between them, which, when working 
backwards and forwards, sets a toppet rocking ; 


I 
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and this works a valre of the oidiBarr D type a6 
that the back and front part of the oj^tndsr 
are alternate^ pat into oonneetkm with the 
admission ana exhaust ports. The exhaust is 
around the tappet into the cylinder between 
the pistons ana thence to the atmoqfhere. 

Drill with Valwo Operailed by 
ComjMWBSod Air. The Holmmi air vidve 
^11 serves as an example of this type of drill ; 
in it the main valve is fixed to a sp^l, and 
is worked by the alternate exhaustuMT' and 
charging of the space at the front or back of the 
valve chest, the alternation being effected by 
means of supplementaiy ball valves worked by 
the movements of the piston through tlm 
shoulders cut upon it for the purpose. 

Drills with VsilTwa Worhed by Com* 
pressed Air and Mechanically. The 
Ingei'soll.Sorjeant auxiliary valve drill is an 
example of this class. The main valve is of the 
piston tvpe, and, like other air-moved valves, is 
worked by the alternate exhaustion and charging 
of the back and front spaces of the valve chest ; 
in this case this alternation is effected by 
means of a sliding valve made in the form of a 
segment of a circle and having a recess in one 
of its fiat faces ; it is slightly longer than its 
arc-shaped seat, so that one end of it always 
projects into the cylinder. The pro- 
jecting end of this valve is caught by a 
shoulder of the piston as it passes, hence 
it is constantly being knocked hack- 
wards and forwards, and by reason of 
the recess putting one end of the valve 
chest in the other in connection with 
the exhaust. 

Electricity In Drilling. Various 

elactrioally-driven drills have been intro- 
duced, and 19 illustrates the application 
of ek^tricity to the Elliot drill, the 
fiexible shafting from a motor taking the 
place of the ratchet braces. At the lower 
part of the figure it is shown packed up 
for transport. 

Fig 80 illustrates the Marvin-Sandy- 
croft electric drill, made by the Sandy- 
croft Foundry Company, Ltd. 

The drill consists of ak)lid steel plunger, 
surrounded by two coils of w ire, throu^ 
which electric currents are passed. Tne 
plunger or piston (1 ) is a solid steel forg- 
ing, having an enlarged j^rtion (2) whiSi 
is surrounded by the coils of wrire (3-3), 
and a shank (4) which passes through a 
: bearing in the front head (5) of the 
= machm, and is provided with a massive 
■ chuck, or tool holder (6), for holdmg the 
* drill steel or bit The magnetic pull of 

- the ooih (3-3) draws the pli:mger(l) back- 
ward and forward as the current alter- 

' natdy passes throuf^ them. The rifled 
' ratchet rod (8) is provided with a ratchet 
; whed in the back head (9). and enters a 

- rifled nut in the back p^ol the plunger. 
' The oashkm-spring (7) is of a yeiy heavy 
} belieoidal pattern. The function of this 

spring is to assist in checking the ba<h- 
waxd stroke of the plunger. It thus 
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Vbaofbs tHe auifiliM energy of the ^ 
r et am stroke, and nipidies the 
tnem thus mooiMitarily stored to • 
the torwafd stroke. The ooik which 
Iona tfie b o dy ol the macKhie are | 
encased in a steel tube, and the ] 
front and hack heads are drawn i 
together hj side bolts. A flexible | 
cable, conikHing of three wires, j 
terminating in a ooiuieotion which flts 
hito^a socket on the drill, leads the 1 
current to the machine, and con- 
nection to the wires of the coils is 
made by means of brass plugs extend- 
ingthrongh the case as riiown by 10. 

Ihe pluD^ runs freefy, having a 
bearing in the coils and in the front 
head of the drill. Ihe shank of the 
plunger travels through a bronze 
bushing (11). 

The drill is mounted upon an 
adjustable tripod, column, or stretcher-bar, as 
miw be requir^L 

retrol Drill. A drill driven by petrol is 
made by H. £. Waivop A Co., and is shown 
in 21. The power is courted from a petrol 
motor, not diown, by the flexible shafting, and 
is converted to reciprocating motion by suitable 
gear within the drill casing. 

Rock Drill Supports. Whenever ad- 
missible, a simple tripc^ serves the purpose of 
a support. It consists of a strong steel frame, 
with telescopic legs for the sake of adjustment, 
and well weighted to ensure stability. Fig. 21 
shows a form of tripod. But generally, in 
undefground workings the drill is mounts on 
a standard or stretcher bar, which, by means 
of lengthening screws, can be fixed tight either 
between the roof and floor or between the sides 
of a working. The drill is clamped so that it 
con be adjusted to any ixMution. 

Parts of Drills, The various parts of a 
rode drill are enumerated in the following list. 
The numbers coirespond with those on the 
sectional illustration of the Holman tappet valve 
drill shown in 18. 

1. Btahing (holder) 

2. •* U ” bolt 

3. Pad 

4. Cover 

6. Buffer washer 
a. Piston 

7. Oylindor 

8. Valve box stud 
0. VaJ\’e 

10. Valve box 
iL Valve spring 
12. Tappet 
IS. Bwmiag plate 

14. T^pet pm 

15. Piston rings 
15. Piston springs 
17. Twwt bar 

Weight of Drilla. 

drill is as light as 16 lb., with cutter. Tbe 
ordinary mining driH weighs 190 lb., a hand 
mining drill 240 lb., while heavy quany drills 









18. End 
10. Katchot 

20. Ratchet cover 

21. Handle 

22. Look nuts 

23. Buffer 

24. Washer (ratchet end) 

25. Feed screw 

26. Twist nut 

27. Feed screw nut 

28. Cradle 

29. Packing 

30. Liner screw 

31. Bide bolt 

32. f^wl spring 

33. Pawl 

34. Liner 

Hie pneumatic hammer 


22. SINOLB-UANJOEU ORILUNU 
(By penniMi«)n of H. W. Hughes) 

may go up to 560 lb.; and there are many 
intermediate w'eights 

Dlnating M aterinla. The substances used 
to cause the explosion consist of mixtures or 
compounds which contain combustible material 
intimately associated with material containing 
oxygen that will cause it to burn completely ; 
the result is that, when such a combination is 
ignited, the whole mass is instantly consumed 
and mostly turned into a gaseous condition 
which would occupy many hundred timcHi the 
space occupied by the solid were it not confined 
in the bore hole. It is the resistance offered 
to this expansion which creates an enormous 
pressure on the rooky sides of the bore hole, 
and results in their disrupt ion. There are a great 
number of explosives usm in mining, but for the 
preliminary work we arc now considering those 
used woula come under the folkiwing categorical : 
Powders containing the combust iblos sulphur 
and charcoal, with salt pet n; as the oxygen 
supplier ; explosives containing gun-cotUm (this 
is a solid compound containing the combustibles 
carbon and hydrogen, along with nitrogen, slid 
sufficient oxygen for their complete gasification) ; 
or explosives containing nitro-glycerine, which, 
like gun-cotton, is a compound containing 
nitrogeit, carbon, hydrogen, and oxygen in such 
propOTtions that when disturbed by fire or shock 
they are instantly turned to gases with evolution 
of heat 

The powders are the least violent of these exjdo- 
sives, nitro-glycorine the most. lUasting ^yeerine 
is a mixture of gun-cotton and nitro-glyoerine, 
and em^boniU consists of nitro-glyoerino, wood- 
meal, uid saltpetre [see ExplMives]. Where 
ventilation is bad, the products of ^ the explosion 
must be taken into cxinsideration in making the 
selection; while where inflammable gas is met 
with, as in the case of coal, either safety ex- 
plosives s^uld be used or the hole should be 
tamped with water to prevent the emission ol 
flsmro that might ignite the inflammable gas. 


Continued 

For A Boost Ttwramua or Sfmm IXsxs oee next psgo 
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A SHORT DICTIONARY OF TERMS USED IN MINING 

wm tko JHononusm of 0ioioar (gtm ttf 7), dm MMoamuMQ (pift iMi), axd BmDm (pace flip 


AOIT<~A gallery drlvaotfom the mu- 
air into a mine ; more partioiuarly 
the gallery that draine a mliie. 

Aftcr-dmmp~>The atmoephere pro- 
dneed by an exploeion of gae in a 
mine. It oonaleto of carbonic acid, 
nitrogen, and eteam, with a amau 
amount of the highly polaonoue 
carbonle oxide. 

Air-box — Wooden tobee for oonve}*ing 
freih air to workfnge. 

Air-oourooa~~PaaMgea for ventHatioo. 

AlP-CPOMlllca~’liridg«d pamapee for 
earring one air-courae acrciaa 
another. 

AiP-doort>-Doora for regulating air- 
enrrenta. 

Air-plpaa—Pipea for conveying freah 
air to workinga. 

Alloy^—A combination of two or more 
metala. 

Alluvial Depoflti—Depoaita eonaiating 
of matter tranaported by water from 
higher ground. 

Amalgam—An alloy containing mer* 
cury. 

Amalcamatlon'—The proceaa of the 
formation of an amalgam ; more 
itartlcularly the uae of merotury in 
the extraction of fn>ld. 

Amorphoua ~ without er>’atalllne form. 

Anamometen — Inatrumenta (or mea- 
anrlng velod^ of alr*carrenta. 

Anhydroua— Free from water. 

Aranaoaoua— Containing aand, or 
aandy. 

Argenliraroua— Containing ailver. 

Ararlllaoeoua^Contalnlng clay, or 
clayey. 

Aaiaylng'-Determlnlngthe amount of 
one or more apeolAed oonatttuenta In 
mining produce. 

Attia — Waate rock. 

Auplfbroua-~-C<ontalning gold. 

WAOKIHa PBALS — rianka placed 
vertically liehlnd the ourha In a ahaft 
to hold back looae fragments 

Baeka~~The unwnrked portion of a 
vein above a level. 

Bank — The surface land surrounding 
the moutl) of a ahaft. 

Bankat— Auriferous conglomerate con • 
ahtingof quarU pebbles InaalUceoua 
matri.x. 

Banksman—The man who receives 
the tuba at the top of the shaft. 

Bai*--8oe ereanUrea. 

Batsat Edga — Outcrop. 

Battaa~A very shallow allglitly conical 
dhh nacd for washing goid’olrt. 

Bad'—A atratlfled deposit {see saam]. 

Bad-pook— The rook upon which an 
alluvial deposit rests. 

BInd—Shaley layers interatraUfled with 
ooal-aeama. 

Bit~*The chisel tip of a drill or tlie 
drill Itself. 

Blaok*band —An earthy carbonate of 
iron containing bituminona matter. 

Blaok-damp— Carbonio add gas, COai 
tAnbi rfgaip 

BlaoKlaek'— Bine blende. 

Black Tin— Dressed tin ore. 

Blaattng— Breaking away rode by 
meant of an exploalve. 

Blanda— Zinc sulphide. 

Blowar— A sudden emiatlon *of Are* 
damp in a mine. 

Blua John— Fluor spar. 

Bonansa— An exceptionally rich and 
pnretatent body of ore. 

Bonnat— Covering to a cage to protect 
men from falling etonee, ete. 

Bard— A road driven In a team at 
rl^t anglea to the main cleavage 

BMd^and nilar-~B«ejpafaraad afall. 

Bopdwaya Courea— The dlreetioii at 
right anglei to the main deavage 
planet* Ain ea /tea. 

Bort— Opaque dark diamond. 

Brattloa— A leamciary parilllon lor 
purpoece of veatUatloii. 
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Baokina— Cmehlng ore with the buck* 
ing iron. 

Biiektng Iron— A Bat piece of iron 
with a wooden handle, naed lor cruah* 
Ing aampkn of ore. 

Bunch— A anudl body of rich ore. 
Bunohy Valna— Veins in which hunches 


Buntona— Tlrabera placed horixontally 
across a ahaft. 

Burrow— A heap ; dump, or spoil heap. 


OAABB— The conveyances consisting 
of platforms with framework used 
for transporting men. mineral, and 
material up ana down a shaft. 

Cap— A pieoe of wood placed on a 
prop In timbering. Also called lU. 
In metal mining, oara are called eapt. 

Cauntar Vain— A mineralised cross* 
course. 

Chimney— A oontlnuona body of ore 
of moderate width but prolonged 
In depth. 

Chooka — htaeks of plecea of timber 
laid horixontally with tiie alternate 
layers at right angles ; also eribi or 

Ch^a-damp— C'arbonic acid gas, CO,; 
black'damp. 

Claat— The more prominent cleavage 
in a eoaI*aeam. 

Claavaga — Planes of weakness In 
minerals and rocks alcmg which they 
break up with comparative facility. 

Cobbing— Eemovlng adhering ore frenn 
pieces of velnrock with a hammer. 

Cogi— Cboeki. 

Contact Vain— A vein lying between 
rocks of different character. 

Copvas— The small waggons or cars 
uaed for the conveyance of minerals, 
etc., In mines; also called (rams or fubt. 

Costaaning - Seeking depoalU by sink- 
ing ahallow pita and oonneoting them 
by an underground gallery. 

Country— The rock or rocks In w'hich 
a vein occurs ; also called country 
rock. 

Course — See sfrtjbs. 

Cradla — A wooden box with sieve 
mounted on rockers, uaed to wash 
gold-dirt. 

Craap— The forcing up of the floor by 
the preaaure of surrounding beds In 
mine roads and workinga. 

Ciib— Framing timbers in a shaft ; 
also a curb or a ekoei. 

Cropping out— The appeaianoe of a 
vein or bed at the surface. 

Croaa-ooursa— A barren vein having a 
different direction to the main veins 
of a district ; abnilar to a fault. 

Cross-cut— A gallery driven in the 
country. 

Crowntraa— A piece of timber set 
on luropa to support the roof ; some- 
times called tmr or cap. 

Curbs— Frames employed as founda- 
tions for walling or tabbing in a shaft. 


ailOUNO—Parts of 

without ore or defleient in ore. 

Dead work— Unproductive work. 

Deads— Waste roek: affle. 

Dovelopmont— Operations coodneted 
to render the useful minerals In 
deposits aeeeasible. 

Dial— A pattern of compass used 
underground. 

DiaJlit^-j-Burvearing a mine by means 

Dio-~^Bee shMips. 

Dip— The devtatloD of the slope of a 
bed or vein from the borisoutal. 

Dipping Meodlo— A magnetised needle 
swlnipiif in a vttrtlca! i^n. 

Downcast — The i^aft UuruuiA which 
the downward current of w passes 
Into a ndae. 


Downthrow— The downward dlsplaQs- 
meiit of a leass by a taalt. 
Drossing— Separating ores from 

acoompanylng rock and ndnemls. 




linn— Any psisage uooergrouna 
is horixonial or nenriy so. 
Driving— Exenvatinf drifta. 
Dropper— A tmaU branch vein on the 
footu^ side. 

Dumb-ftmlt— A wssA-ouf. 

Dump— A waste heap ; spdll heap. 
Dyko— A vein of igneous rock. 


BXPLOITATIOil— The productive 

work in a mine. 

FAOB — The exposed surface of n&neral 
In a working. 

Fault— The dtsloeation of a vein or 
seam. (See Oiotoor.l 

Fonder— A small branch vein. 

Fiery— Ccntslolng explosive gas In 
dangerous j^portion^ 

Ftro-4amp— Methane or marsh gas. 

Float Gold — ^Very finely divided or 
flaky gold, which floats cm water. 

Flookan or Fluoan — A cross vein 
filled with clayey matter. 

Floor— The stratum immediately bekm 
a seam or bed. 

Flume — An artificial water-course. 

Foot-wall — The under-wall of a vein. 

Frame — ^An inclined wooden slab nted 
in dressing -tin ore, 

QAD — A pointed wedge. 

Gallery— A drift. 

Ganguo — The worthless portion of tlie 
contents of a vein ; called also 
veinMuff, veinroek^ or mtfrix. 

Gate — A road kept open in the worked- 
out part of a imne ; called also fsfe* 
rood, or gutmap. 

Gin— A primitive form of winding 
eiulne ; a whim. 

Goar— The worked-ont ground of a 
coal-mine. 

Gob— Same as goo/. 

GoId-dlrt — ^Ksrthy material containing 
particles of gold. 

Gold-washing— Separating the par- 
ticles of gold from the dirt by wsshlng 
with wafer. 

Gossan— The cellular and deeply 
stained material found at the top 
of some veins. 

Grass — The surface of a metal mine. 

Grtxzley— A grating. 


HADB — The deviation of the slope of 
a vein or seam from the verticaL 

Hanger-on— The man who runs the 
loaded tnbs on to the cage. 

Hanging-wall— The upper wait of a 
vein. 

Head Race — Aqueduct lor the supply 
of fresh water. 

Heads — The enriched products of ore- 
dressing. Also see stamps. 

Headways Course — A direction 
psrsllel to the main cleavage planes. 

Heave — The lateral displacement of a 
vein by a fault. 

Hewer— The miner who Aolrs the coaL 

Hltoh— A small fault. 

Holing— Making the borisontsl cut 
in a seam, usually below It, or In the 
lower part of it, called rmdtr tuHimg , 

Horse— A mass of country in a vein. 

Hushing— Flushing the sorfsce away 
with water to expose a hidden 
deposit. 

Hydraullelng— Washiim away a de- 
porit into special channels called 
sluices by po’werfnl lets of water. 

IUMBVB— Going from the shaft (under- 
ground). 

Intake— The road along which the 
fresh nir peiscs In a mins. 

JgfilCIfl— A road eat bordways course 
In a pillar of coal. 

Joints — Natural divisions In masses of 
roek. 

Jttd— A working plaesdrivsn Innpiflar 
of eont 



p tootm ot cre*dnttlng 
And « 0 Al*wMbiBf in ipfakh tlttiiig 
and VAter tmojino act tacettier* 

Jmn p a r A w«^tad ira or Rtcal bar 
widi dtiftel ottdwed for drilling bol<« 
In rooks hf hand. 

KIMMiB—A ntnlng tmefcet 

Kindly — ^Apnfied to veinstnff and 
country • tender, soft, easy, promis* 
tng^ooiklng rock* 

Kirvingr^Bynonymoos with holing, 

LAQOINO^maU timber driven b«> 
hind tl» main timbering in shafts 
or^brifts to prevent loose fragments 
falling through. 

Launder — Water trough, also a /fume. 

Loader— A branch vein. 

Lea — The upright timbers supporting 
toe cap in veln*mlnlng timbering. 

Levels— Drifts driven mong a \*eln. 

Lid — See asp. 

Ufl— Any worklDg place a fm yards 
wide driven in a pillar of coal. 

Lode — The proAtaUe porticm of a vein, 
frequently the vein Itself. 

Long Tom— A wooden sluice used in 
gold 'Washing. 

Loninvall — A method of working by 
which the mineral is retnove<] in one 
continuous series of operations. 

■IAN4lilllllgB — An appliance used 
for raising and lowering men in 
shafts. 

Matrix— The material in which a 
useful mineral is embedded. 

Metalliforous — ('ontaining a metal or 
metals of the heavier tyt»e. 

Middles — The intermediate producta 
In (we^ressing operations. 

Mineralised— Containing metalliferous 
minerals. 

Mortar— See stamp. 

NfOKIMO— Making a verUcal cot or 
groove in a face of coal. 

Nip or Nip out — sodden thinning of 
a seam or vein. 

ON CND— Headways course. 

On Face — Bordways oourse. 

Open-cast— Wnrkinas in the open air. 

Ore — Mineral worked for the metal it 
contains. 

Ore-dresslngr-'-Sec dregting. 

Out-bye— Towards the shaft (ander- 
ground). 

Outcrop— The part of a deposit ex* 
posed at the surface. 

Overburden — The surface material 
covering a deposit of useful mineral. 

Overhand Stoplng — A system of ex* 
tracting ore from a vein by excava* 
tions made overhead* 

PACK, OR PACK WALLS— Pillars 
of rooidi waste stone built to support 
the roof in mining. 

Pan— A shallow dish used in washing 
gold. 

Panels or Districts— Areas of s coal- 
seam isolated by means of barriers 
of untouched coal, to ensure more 
agreeable and safer conditions of 
wtwking. 

Panning — The operation of washing 
gold in a pan. 

Paning— An intcrwtratified layer of 
foreign material in a coal-seam. 

Pass — A passage kept open for trans- 
mitting ore or rock to a level bekm* 

Pay-dirt— The valuable portion of 
aUuvial deposits. 

PlUng — Sinking shafts throoid) loose 
ground by driving piles down, behind 
cribs or curbs. 

Fillar— A block of mineral left to 
support the workinsn* 

PDlap and Stall— Atystemof working 
in wlileh the dciMsttis in the first work- 
ing eat Into blocks or piUtfs* which are 
subscqcttntly re moved in the second 
worki^; asm known as post and sCo^ 
dtfd and pOlar, stoop and focai. 


Pintdi — A vein Is said to pinch when 
it gits gradually thinner, and If It 
then Asnpesnitissald topiaaksitf. 

Pipe— €dmuar to a ehimney, also the 
penetration of an upper bed into a 
lower one. 

Pit — A shaft, also an open working in 
soft materlst 

PItwork — The pumps and other ap- 
pliances in the shaft. 

Placer — An auriferous alluvial deposit. 

Plat — An enlargement in a shaft. 

Poekat— See bttnek. 

Pockety— See hunehg. 

Post and Stall— See pillar and otall. 

Pulp— In ore dressing, the product of 
the fine crushing of ore In the presenet* 
of water. 

Punch-prop — A stmt or distance-pieee 
plaeeo between the cribs in the 
temporary timbering of a shaft. 

Putter— Trammer. 

Pyrttous — Containing pyrites. 

QUARTZOAR— Consisting chiefly of 
quarts. 

RAfMHNQ — ^A heavier stage of spalling. 

Raise, or Rise— A passage driven 
upwards In a mine. 

Reef— A vein. 

Rlflles — Abstractions placed in the 
bottom of sluices, etc., to facilitate 
the deposition of gold, generally 
strips of wood. 

Roof— Tlie stratum immediately above 
a seam or bed. 

•AFRTV LAMP— A lamp in which 
dangerous contact between the 
external atmosphere and tlie flame 
is prevented by the use of wire gauze. 

Sands— In ore dressing, the heavier 
products of hydraulic separators. 

Seam — A tabular or sheet-llke de- 
posit forming one of a group of strati- 
fied rocks used In a more restricted 
tense tlian the term bed. 

Set— A complete unit of framing in 
shaft or level timbering. 

Shaft — A deep pit sunk from the 
surface. 

Shaft Pillar— A block of mineral left 
to supiKirt a shaft. 

Shoadingr or Shodlng— Tracing de- 
tached sUmes to the parent vein. 

Shoe — See stamp. 

Shoot — A continuous body of ore 
extending downwards ; altu^i a pass, 
or the lower end of a pass. 

Sill — The bottom nieni»»er or sole-piece 
of a set of timber In a level or drift. 

Skip—A rectangular box, wdTking In 
guides in the shaft, usetl for winding 
ore or rock, etc. 

Skirting— A road driven alongside 
fallen stone. 

Slide— A small fault or dislocation. 

Slimes— In ore dressiug, the lighter 
products of hydraulic st'parators. 

Sludger — A cylinder with a valve at 
the bottom lor removf iig crashed stuff 
from a bore hole. 

Sluices— The large wooden troughs 
used os a drnnnel for the stream of 
water and dirt in hydraulic mining. 

Sole-pleoe — Bee gill. 

Sollar — A platfOTni in a shaft. 

SiMflllng— Breaking down lumps of 
ro<^ or ore with heavy hammers. 

Spitzkasten — Inverted p>Tamidal 
boxes used in ore-dressing. 

Spttzlutten — ^Double V-ohaped troughs 
used in ore-dressing. 

Sprags — Short props of timber. 

^amp— A wei|^ used in comminuting 
ore, eoosisbing of a krai in which is 
fixed a repla^ble ghoe bekjw and a 
stom above; the stem carries a tapprt 
which is periodically engaged and 
rdeosed a revolving cam, causing 
the stamp to rise and fall. The 
stamp wwlcs on adit in a narrow box 
callea a morfa/. 


Stamping— The process of reduction by 
meant of stamps. 

StannlfbPOtts— Contalalag tia. 

Staple — An underground shaft oa 
wuise ; also a small pit. 

Stanmlng— Tamping. 

Stoekwora— A dep^t consisting of 
a number of smell veins or patches 
of ore near together. 

Stoop and Room— See pillar and stoff. 

Stopa — The place where the mineral 
Is won in a vein mine. 

Stopping — A wall built to stop the 
passage of air. 

Stowing — Filling a place with waste. 

Stratum — A bed or seam. 

Strike — The dlre<*tion a vein «r bed 
takes across country. 

Stringers or Strings— Thin branch 
veius^ 

Stringing Deals — Planks employed to 
hang curlw Utgetlier in Uie temiiorary 
lining of a shaft. 

Studdies— Timber struts or distance 
pieces used to keei) the gtfg apart in 
shafts in vein mining. 

Stulls— limbers or platforms fixed In 
stopes fur supporting waste rook. 

Stythe — ('arbunic acid gas. 

Sump— The lowest part of the shaft ; 
a drainage pit. 

TAILINOA— The Impoverlohed and 
diacorded pnalucta of ore-dresalng 
operations. 

Tall Race— Channel f<ir oonveylng 
away dirty water and tailings. 

Tamping— The material used and the 
operation of filling up a bore liole in 
front of the charge of explosive. 

Tappet -Bee gtamp. 

Thill — Tl»e floor of a mine. 

Throw— The vertical displacement of 
a seam by a fault. 

Timbering— Fixing timbers to keep 
exeavatious free from obstractlon by 
falls of stone. 

Tinstone— Ordinary tin ore. 

Trammer— A man who does the tram- 
ming of mineral and works Uie tubs. 

Trend^trlke. 

Tlibuters- Miners who work for a 
j>eTceutage of tlie nroftto. 

Trommel — A revolving screen. 

Tubbing A continuous water-tight 
lining of a shaft. 

Tut work - (Vmtract piece work. 

UNDCROUTTINQ Holing beneath 
or at the bott4tin of a scum. 

Underhand Stoning- Working out a 
vein downwards ; the reverse to over- 
hand stoping. 

Underlie— .Synouyinous with hade. 

Unstratlfled Rocks - Hocks not oc- 
curring in regular beds or strata. 

Upcast— The sliaft for ouuvcying the 
vitiated air out of a mine. 

Upthrow— The upward displacement 
of a seam by a lault. 

VANNINO— Beparaiing ore from vein- 
stuff by washing on a shovcL 

Veinstone— The wortliless material In 
a vein. 

VelnstufT— Same as veinstone, gangue, 
or matrix. 

WALLS — The sides of a vein. 

Wash-out— A portion of a seam that 
has l>ecn denude<l, also called a dumb 
fault. 

Whim— Bee gin. 

Whip— A winding pulley. 

Whits — Partly dressed tin ore. 

Winding Engine— An engine used tat 
drawing mineral, etc., up a shaft 

Winze— A shaft extending from level 
to level. 

Working In the Broken— Bemovlng ' 
or robbing the pillars in the plUar 
and stall method. 

Working In the Whole— Fcnniiif 
pillars by roads driven at right Miglcs 
to each other, in the plUar aad stall 
method of working. 
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* H#w %m Mmiii# StMch* Ibe besistMck lor 
krandijr ycayooe o is rice staidi ; the other kinds 
hore mn^ ooarsw gmules, nnd are not suited 
lor fine work. It witt not pofiQrl^ dissolre in 
cold water, hut onl^ when boiling water is added; 
the oells burst, and a thick paste is formed. 
His beatmtarch costa fourpenoe per pound. 

Boiled Starch 

1 tablespoonful of white starch 

2 tahlespoonfuls of cold abater 
* ^ in. ol wax or tallow candle 

f teaspoonful of borax 

Mix the starch to a smooth paste with the 
cold water ; shred in the wax or tallow candle 
(composition candles must not be used) ; dissolve 
the borax in a small quantity of boili^ water, 
and add it to the starch. Pour on sufficient 
boiling water to cook the starch, stirring all the 
time until quite clear and transparent ; add 
cold water gradually, and use according to the 
desired stiffness. 

Muslins and curtains require a atiffer starch 
than table linen ; the finer and more open the 
fabric^ the less starch it retains. 

Borax is added to the starch to give a gloss 
to the finen, and tallow or wax to make the 
iron sUp along easily without sticking. 

Cold Starch 
1 tablespoonful of starch 
4 drops of turpentine 

t teaspoonful of borax 
pint of cold water 

Mix the starch to a smooth paste with a little 
of the cold water and drop in the turpentine. 
If this is added at the last it swims on the top of 
the water and does not mix easily with the starch. 
Add the borax, previously dissolved in a little boil- 
ing water, then the remainder of the cold water. 

Stir the whole well each time before use, 
ns the starch sinks to the bottom of the basin. 
If the starch is ffood it will settle in a solid cake. 
In impure stanm there is a sediment which will 
notdi^lve; this sticks to the irons, and the 
work Is ruini^ as far as aj^iearanoe goes. After 
all the collars, etc., ere deme, the starch may 
be allowed to settle at the bottom of the 
beam; the water is then poured off, and the 
stsish is used up for boiled staroh. It should 
be kept ooTered until required, it is unsuitable 
to mm again for cold stmh, se the exact pr^ 
pOK ti oi is cannot be ssoertsined, and as this is 
one ol the most importaitt items to note in the 
snwciMsful getting up of linen, it is not wise to 
attmniik 

Cold slaieh is ahra^ better if made a short 
time before it la lemnred ; the standing softens 
the staroh grains and they burst and swell when 
the heat of the iron is applied, entering into the 
material and pring it the requisite st&iess. 

The Wa^lisg of Flnnttela. Flannel 
srtkdea shoiddi be sorted aeoording to their 
nature and oofour, the white ones bemg taken 
first, then the Jaeger and ** natural,’* and the 
e e h a u e d leat. ^Ompointtoaunatmtliewach^ 
of woeaen and fiaaael garaaents is the retendem 
of Ihcir eofonatanwhhautenydirtnkingcwc^ 
eolarudon. ThefoUowingpQmtsahooldbe noted: 


Do not leave wooUen garments lying about 
wet; it causes them to shrink. 

Avoid rubbing soap on them : the soda in 
the soap has a bad effect, causing them to harden, 
and aim turning white wool yellow. 

Avoid extremes of heat and cold ; warm water 
is the best. 

Do not dnr the clothes in the sun or directly 
in front of the tire ; they should not be allow^ 
to “ steam.” 

White Flaniiela. White flannels should 
be treated hi this way : 

1. Shake them to remove the dust. 

2. Prepare warm water (om> part boiling water 
to 1) peu^ cold water is the right heat for waali- 
ing mnd rinsing tiannek). 

3. Add sufficient melt^ soap to make a lather, 
and a few drops of ammonia to soften the water 
and remove grease. 

4. Squeeze the articles gently in the water 
between the hands, but do not rub them ; turn 
them and repeat the process until they are per- 
fectly clean. 

5. Rinse them in water of the same heat until 
all so^ is removed. 

6. Fold and pass them through a wringer two 
or three times. 

7. Shake them well to raise the nap. 

8. Diy them in the open air, if pomiblo, hang- 
ing them up by the thickest part. 

Woollen Articleo, Jaeger and natural 
wool is washed in the same way as white, 
except that the garments may be steeped in 
the prepared water (that is, warm water, 
ammonia, and melted soap) about twenty 
minutes, the bowl being closely covered to 
prevent the escape of the ammonia. They will 
then be found to be practically clean, only 
requiring to be squeezed out and rinsed in clean 
water before wringing and drying. 

Coloured Gurmonto. Coloured gar- 
ments may be washed like white ones, with 
the exception of the ammonia, which should be 
omitted, as it affects certain coloura The 
water should also be a little cooler, and tho 
articles should be washed and dried quiokly to 
prevent the colour from running. Salt is aadod 
to the rinsiiig water, as it assists in retaining tho 
cokmr. One tabk^poonful of vinejpir may be 
used to br^ten the colours, particularly rod, 
blue or piiik. 

StocHingu. Stockings are the only woollen 
articles to which soap is directly applied, and a 
little may be rubbed on the feet to get them 
perfectly clean ; they must be turned and rubbed 
TOth sides until quite clean and soft. Stockings 
should not be washed in the water which has been 
used for white flaimela, as the flu% pieces come 
off the flannel and spoil the appearance of the 
stockings or socks. They shcmld be folded 
down by the back seam in the natural shape, 
the foot betag tamed on to the kg part. Then 
peas them thzou^ the mangle two or three 
times to remove as mack water as poas i hk ; 
hang them out in the open •ir to dry, pegging 
taem up by the toes. 
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Group So 

lExnus TWIXT SPINDLE AND LOOM 

18 Reelings Windinf, onil Spootinf Cotton, Wool, Pli^ 

CMtiiHtM.] fruw Hemp, and Juto, WindiniT, Throwing, and Cleaaing Silk 




Br w. s. 

Roollng. Spun yarn wan alwaye reeled 
into hanks in the days before meofaaaioal 
invention bad made the manufaotdring process 
continuous. That is the reason why the 
measurements of yams are based on the hank. 
When we speak of 40*s yam, we mean that so 
many hanks of a given length will weigh a 
pound. At present the young worker may be 
confused by the fact that none of the yarn ho 
handles is made up into hanks at all. For 
example, many warp yarns are taken directly 
from the ring spinner on bobbins and put on 
the warping mill ; still more commonl^, the 
weft bobbins are wound on to the cops tor the 
loom by the winders. 

Most factories have a way of dodging the reeler, 
so that w'o have not nearly so many reelers as 
formerly. Reeling is not a difficult operation ; 
the machine is the very simplest we use. The 
reel is a long cylindrical frame [M] hung on a 
spindle at the back of a machine on the front of 
which are set the cops or bobbins to be reeled. 
Through finger- like guides the yam is led up and 
round the evlinder. The cylinder revolves till 
the standard quantity of whatever yam we use 
has been wound on, and then it automatically 
stops. The indicator is generally of the worm- 
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worsted reel was 36 in. ; the cotton reel moaqpred 
54 in. ; the linen reel was 90 in. in circum* 
ferenoe. With a unit so diverse, the multiples 
were bound to give different results. Linen 
manufaetmrm took 120 revolutions of the reel 
as the next unit ; worsted men decided upon 
80 revolutions ; the cotton workers agreect to 
make 80 revolutions of the reel the standard 
also, but their reel was half a yard longer than 
the worsted one, and so the difference was 
perpetuated. With the comparative dkwppear- 
anee of the reel, we may hope that some universal 
standard will be possible at an early date. 

Winding. Winding is the ^posite of reeling, 
with a difference, and that difference still keeps 
winding an integral part of the textile industry. 
First, we require spools or copa for weaving. 
These may be formed from hanks or boblnns; 
but the winding must be done. Secondly, 
there is the silk winding, the yam of whi^ 
has been left on the bank, so far as we are con- 
cerned. Thirdly, there is the spool winding for 
all olasses and kinds of threads. We arrive 
here at one of those points where the different 
branches of the textile industry have taken 
different departures at various moments. Some 
combine winding with doubling ; others wind 



wneel every revolution of the reel giving it a 

turn, till it oomes forward to the wheel or wire 
controlling the drive, and gives it the nudge. 

Though not important in itself, tho reeling 
operation » interesting as the basis of yam 
messQiements. We have omnplalned about the 
ladk of a poper standard measuremsB^ 
but the trouDle really arose, in the first instanoe, 
from the different sixes of rsels used. Tim 
standard was a revolutkm of the reel Aoommon 
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from banks for weft ; and others, again, wind 
the spools for the weaver from bobbins. 
These, and manv other differmoes, may be 
viewed properly if we take tim simplest first, 
and then devel^ as we go along. 

Cotton Wfasdiag. On the older form of 
wimfing-franm Um bank to be wound is stmtehed 
on the feet at the badr, and die eopa or bdiddns 
to be fified piaoed in fimt But that orfo ia 
reversed on the newer frames. At a ahint, the 
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haak is stietobed in front of 
the brame [9i] on two spaned 
dnuns, and the yam la drawn 
off and wound on bobbins at 
the bead of the frame. Tbe 
moat notewortbv parta of 
tboee simple maoninea are the 
guides and stop-motion con- 
triyanoes. 

The form of the guide 
varies with the general 
character of the machine and 
the purpose to which it is 
devoted. In every case, 
however, it acta like a finger, 
holding the thread and cany- 
ing it to and fro along the 
bobbin, laying on each round 
with accurate regularity. In 
some machines the guide and 
the stop-motion apparatus 
are connected. For example, 
the end of the hooked wire 
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broken, our meitRure would 
be lost. Ah it is, all we hav«‘ 
to do is to join the throads. 
honk up, and hi the spindle 
bc‘gin again. Th(» meosun* of 
the thread will Ik* exact. 

The winding machines of 
the various yarns dffer in 
size and in minor details, but 
no variation in principle is 
fKmsible. One cop- winding 
method, how'cver, should 1 h^ 
noted, lieeauHc it has afflicted 
the form of weaving shuttles 
in many branches of the 
trades. A hollow cone is 
geared over the bare spindle 
of the winding machine, and 
as the thread passes through 
the cone, by an oscillating 
motion, builds up the cop. 


connects the spindle 
with the drive ; when 
held in position by 
the thread the wire 
maintains the drive ; 
when the thread 
breedcs or runs out, 
the wire falls and the 
spindle stops. In 
many ways this prin- 
ciple is worked in 
many machines, and 
the reasons for its 
use are very good. 
We must have the 
same length of thread 
on every bobbin, and 
the length is 
measured by the 
number of turns 
which the spmdle 
makes. If tbe spindle 
were to run on alter 
tbe thread had 
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ra$^y produced. 
As * a intdcate in melanism, they may 
be safe^ dliregarded^ and if simple, they will be 
easily imdecstood. 

Comlitiontm Flax and. Hemp. After 
it has been spun, the wet flax is dried in heated 
gtoTeev generally apartments over the boilers of 
thelaot^. Hung upon poles, v^thin the heated 

room, through whioh a current of air is constantly 
driv^ by an arrangement of fans, the yams are 
speedy dried. Next, the flax is made up in 
bunmes, if for outside use or for sale on the 
market as yams. Let us suppose, however, that 
we weave as well as spin. From the drying-room 
the yams are taken and carefully boiled and 
washed. These are simple operations ; but it is 
necessary to state that they must be done. When 
brought from the washing department, a con- 
siderable change is observable on the flax yams. 
Not only are they cleaner, but they are also 
lighter and more flexible. 

The boiling and washing process has seemed to 
many manufacturers unnecessarily severe on the 
linen yam. Hemp yams also need softening. 
These two facts in conjunction have led to the 
invention of dry softeners, designed primarity to 
soften hemp, but capable of being used for flax 
also. As a rule, the softeners are easily worked. 
The object being to mve pliability to the yams 
without alteration of meir character, the softener 
must be used carefully. A very good type is the 
four-hank machine [108] made by Jennings, of 
Leeds. On each si^ are two pairs of flanged 
pulleys and a pair of drums, working on each 
other, with simple guides. The pressure of the 
softening drums is regulated by hanging weights, 
which are readily adjustable. The banks are 
hung on the pulleys, and led through the guides 
in between the softening drums. The effect is 
undoubtedly to render the yam more pliable and 
give it better spreading quality in the weaving. 

8ilk spinning nnd Throwing. Spin- 
ning, in the strictest sense of the term, is not 
ap^ed to silk ; the silkworm has spun the 
thread for us, and we have to put it to use in 
producing textiles. Only when they have come 
off the spinning machines can the other fibres be 
said to be on a level with silk. This wonderful 
fibre in its raw state, however, has defects of its 
own, and the processes we name spinning and 
throwing are designed to remove these. Waste 
silk is spun like cotton or wool ; but it must 
always ho regarded as a subsidiary branch of 
the imk industiy. 

Sorting. In a former lesson we studiecl 
silk culture, and noted the various stages of the 
silkworm's life from the egg to the cocoon. We 
inquired into Uie straoture of the cocoon and the 
vanow methods of reeling practised. When the 
raw Buk arrives at the uctory in this coimtry 
it is made up in the hanks formed by the reelers 
of the cocoons. These hanks are firat taken to 
the sorters, who open and lay them out for separa- 
tion into the various qualities. Sorters have two 
methods of judging— one is by skilled sight and 
touch, and the othw is by len^h to weight. We 
sort tl^ silks into lota, aocordi^ to the degree in 
whioh th^ possess these qualities ; 1, fineness ; 
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2. rwularity ; 3, olearneM; 4, fiNtodomfromknifaa 
or toots. Meohanioal aids ai« uaelew here: 
sorting is a craft whioh can be acquired only by 
experience. Weighing, on the other hand, 4 
purely meohanical. 

Windi^. V^ile we have many veiy fine 
m^em \nnding machines adapted from the 
other textile industries, the simple and primitive 
silk-wmder is still in use in many factories. The 
reel is composed of slips of lancewood joined in 
a hub on the supporting rod ; on the head of the 
frame the bobbins sit on spindles between smaJl 
pulleys actuated by the friction of a driving 
roller ; in front are the guide wires fixed on a 
traverse rail moved to and fro by the cams at the 
sides. The hanks arc hung on the riM?ls, which, 
by their structure, arc capable of taking on any 
size of hank, the stretch being made firm by 



102. SPTBAL YABN8 


bands of twine. Reels so large and light would 
very readily develop high sjiecd and overrun; 
but a weight is attached to each, steadying the 
unwinding movement. A difficulty in all these 
winding machines is to obtain the smooth and 
regular delivery of the thread or yarn, friction 
being almost unavoidable. One of the best 
devices for getting rid of that trouble is the 
winding machine [104], which stretches the 
hanks on a pair ot swifts slanted up towards the 
bobbins, and drives both bobbins and hanks 1^ 
the same gearing. This equalises winding and 
delivery, and the lie of the hanks obviates all 
friction. 

Cleaning. The cleaning, or re-drawina 
frame is ali^ a simple structure, but the work 
calls for watchfuln^ and skill. Like every 
other, this department is always getting more 
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eEoept the clewner*. £aoh okanear is m pair of^ 
steel blades, set vertioaUj in an adQnitiiig 
Borew, the edjgee of the blades facing, and in 
ckae prozimttv. The silk passes thbens^ 
the blades, which are adjusted exactly to tbe 
normal diameter of the thread, and cat away 
all knibs or irregolarities. Bat another fane- 
tion of the CMners here comes iiito view« 
The frame is so finely set that if the silk is too 
thick, it stom ; if too thin, it tends to overran* 
Therefore, toe sizes of the spaces between the 
cleaner blades are delicately graded, the thick to 
the one hand, and the thin to the other. When 
a thread is stopped, it should be removed to 
the proper m^ade, and the same in the case of a 
thin one. Bo, by this arrangement, we obtain 
two classes of threads. Of course, the opera- 
tion of cleaning may be repeated as often as 
be considered necessary. 

Doubling and Spinning. When the 
silk comes from the cleaners, three courses are 
open. We may use the silk as it stands for warp 
and weft of fine gauzes and light silk cloths. 
In that case the bobbins are sent straight to 
the warpers and pirn winders. Though dull and 



and more improved 
machines. The latest is a 
cleaning-frame of high 
efficiency [105]. The bob- 
bins are set on the head 
of the frame, and the 
thread is passed through 
sets of cleaners down to 
the bobbins, the winding 
of which is regulated by 
drums. More generally 
used, however, is the older 
type of frame. On the 
front of the frame is a 
bobbin board, which holds 
the bobbins on spindles ; 
above it is the guide rol- 
ler ; behind, the cleaners 
or clearers sit in one long 
row ; at the head, again, 
the receiving bobbins. 
Nothing in this machine 
is worthy of special note 
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lufireleBs on the these cloths 
ire blenehedinto the most lustrous 
of ell silks, because the nature 
gloes <d the fibre is allowed to 
appear. Or we may want the silk 
for what is called fram, generally 
used ss weft in heavy silk 
fabrics, tn this case the threads 
are taken to a doubling-winding 
frame, and there put together 
with the lightest twist possible. 

Or, kgain, it may be organzine which 
is required, and in this case a more 
elaborate process is demanded. 

The first case explains itself, and needs 
no further study at present; when we begin 
weaving, these threads will appear again. The 
formation of tram, however, calls for more 
special study. 

Tmm. Up till a few years ago silk throw^ers 
simply ran two threads together on to one bob- 
bin in doubling for tram. The consequence was 
that in the case of unequal threads the thinner 
wound itself round the t nicker in a spiral fashion, 
when they wore t wisted. A more sensible method 
is to twist and double at the same moment, 
and this is done on the doubling-twisting frame. 
On a creel the two bobbins are placed together, 
and the threads led into a t winer ; thence thi‘ 
doubled thread goe^ on to the flyer, which gives 
it the necessaiy twist, and lets the bobbin wind 
the silk round itself. It is considered that about 
five turns to the inch is quite enough for tram. 
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106 WASTE SILK CLEANING FRAME 

(Kiiuith KiiHhtou A MHi-rltwIUtM) 

Organsine. 'Plu* making of organzine 
involves several operations. First, the single 
thread has to be twined into w'hat is eallod 
‘‘ singles.” The approved method of performing 
this work is by the use of a kind of inverted 
throstle - frame. The bobbin eemtaining tln^ 
cleaned thread sits on a crcs‘l at tlu? bottom of 
the frame, and on its head is a 
curious flyer, one leg hy the sidt^ 
of the bobbin, and the other twined 
round a wooden boss on the head 
of the spindle and turned upright. 
Above is the traverse rail, with an 
eyelet, and on the head rests the 
receiving bobbin. The l>obbin 
holding the (^leaned silk is stuck 
firmly on the spindle, and, of 
cours(% the flyer is driven at the 
same sptiod. Through the eyes on 
both legs of the flyer, and up 
through the eyelet of the traverse 
rail, the silk passes on to the 
bobbin, the amount of twist being 
determined by the difference 
between the rates of spcMjd of the 
delivering and the receiving bob- 
bins. If the silk were taktm on as 
quickly as the delivering bobbin 
turned, there could be? no twist. 

Having got our Mingles, as the 
twisted thread is called, we now 
proceed to doubling and twisting. 
This may be performed either in 
one operation, as described in the 
formation of tram, or we may 
double first, and then twist. Serious 
objection to two operations is not 
taken, because the singles, being 
twisted, have some body. One 
thing must be observed— the 
doubling twist should be contrary 
to the twist of the singles, so that 
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the poll of the einglef to ontwiet oonfirme nihe, the frictiom effeotiiftll^ weetiiig away the 

and hardens the twist of the doubled threads. himpB and knots. Impronng ksseiis the bi^ 

Suk net-thread is best treated on the double- of the thread more Uian nti|^t be desired* 

tiered machine [1QT]« which ^'spins’* a Urge but tihe improvement is oertaiiny very remark* 

amount in a short time. able. 

As we have more than hinted, the student of The improving operation takes 

iilk-tJTOwing wiU ^ ^ OTO • Uttl® s«»y theSb*. or knotilWat^ k*k^imtonoh*d, 

mow by wiyingoloMfcttontlon to thewin^ «»«* even exaggemtee, another del£t wiaA 
Md doabling o|>entioiia of the ottier textitea. leaeen^ yatae of the yam very oon- 

In machinery thia la eapeomlly the caae. aiderably if it could not be got rid of. When 

lAnalittge When the silk leaves the doubling taken off the improving machine, the^ silk 

frames, either as tram or organzine, it is reeled appc^ars dull and lustrelsss. T!|Svamini*»g it 

again into hanks. This time the winding opera- attentively, we see that the thread is covered 

tion is reversed, the reels taking on instead of with a soft down, which, under the microscope, 

giving off the hanks. Many forms of reeling seems a hairy coating. Those slender filaments 

maohmes are made, but the operation, being intervene between the straight fibres of the 

merely the unwinding of a bobbin on to a reel, of the thread and the light, and so hide their 

is simple. Self-acting count-aiders and stop lustre. Fortunately, some time before waste 

motions have been attached to all reeling «i|k spinning had become a veiy important 

machines, each maker having a special con- branch of the textile industry, the gassing frame 

trivance, or, rather, s^ial adaptation, of the had been invented. 

principle common to the whole trade. By the in 1817, Samuel Hall, of Nottinghanb in- 
automatic count-guide it is possible to make the vented a gassing apparatus, primarily designed 

hanks of any length desired. Skeins, or hanks, to remove the floss from the threads of Uce, 

had no common measure till very recently. T1 e but applicable to all classes and kinds of threads 

unit most generally accepted is 1,000 yd., and fabrics. The gassing machine oommonfy 

skeins of 500 yd. and 2r0 yd. being denominated used by the spinner of waste silk closely resembles 

half-skeins and Quarter-skeins. Some firms stick the improver, with the difference that, instead 

to the old French measure of 520 yd. Similarly, of the glass eyelets or upright steel blades a 

the standards of weight differ. The English unit row of gas-jets are placed in the way of the passing 

of 1,000 yd. is weighed in avoirdupois drams, threads. These jets have not the white flame of 

the silk being named according to the number ordinary gas, because they are cooled by air, 

of drams the skein weighs. With skeins of the to moderate the heat for the fine threads of yam. 

French length, the weight is expressed in an From bobbin to bobbin, the threads are led 

old measure called denier, of which we find tWugh the little bhiejetsi, and are cleared of the 

20 equal 161 gr. floss, which is bumw off in the flames, while 

Though the varieties of silk yarns are very the body of the yam remains uninjured, 
numerous, the methods and machines we have Various patterns of gassing frames are to be 
examined represent all the principles involved, had, and we do not feel disposed to question 

The silk-thFower*s work is mainly doubli^ and the efficiency of any. Ilie user of the gassing 

twisting, and these onerations, while calling for frames, however, must observe certain points, 

considerable care ana practical skill, are easily Some silk yams are more tender than others, and 

understood and quickly learned. to be gassed more rapidly, or in a tower 

8pun, or Waoto Silk. After the waste degree of heat, than others, ^ain, the yam 

silk has been spun into thread, it comes into shwld not be drawn, or otherwise wrov^t, on 

line with the reeled silk. When spinning it we the gassing maolune, and therefore deHve^ 

saw a tot of irregularities, knibs, and knots, and and taking-mi tffiould be i^ectly equaL If 

these may be removed by the same cleaning pro- desired, the gaoni^ operation may he made 

cess as has been mven to common silk, or by part of the winding or spoolinf(. On these 

another process oalled improving. We have two frames, the gas-jets are set amid the reach 

different kinds of improvers. One is a frame between delivery and winding-on spools, and so 

[106] with little glass eyelets, through which the consume the floes from the mread as it passes, 

threi^ is drawn from one bobbin to another. Thus cleared of floss, the waste-silk yam 
the glass clearing away the irregularities in the shows a lustre rivalling that of its more eostly 
same way as the cleani^ blades. The other is rival. 

rather more ii^nious in principle, though not Because the yams of spun silk are more uni* 

( o economical in practice, and therefore not so form and muimer than those of thrown silk, 

much und. It is worth studying, however. On they are preferred for machine sewing-thread 

a cleaning bar revolving spindles are rangM hi and laces. From being regarded as an intorior 

the frame, and in its passage from bobbin to intruder, the waste-silk industry bas attained an 

bobbin the thread win^ itself round these and integral position among textiles. 

Continued 
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By Dr. C. W. SALEEBY 

The Fecte of Reflection. Having instance, when one walks into a mirror by mia- 

defiped the terms tranaparent^ tranducerU^ and take ; or it may lie visible* only if the e^ be 

opaque^ and having noted the fact that light placed at n cH^rtain point. The In^Ht description 

may be absorbed by a material body, we must of the scattering of light and its relation to re- 
now inquire into the laws which determine flection is given by the late Professor Tait, one of 

reflection of light from those bodies which, the greatest physicists of the ninetwnth century, 

exactly in so far as they do reflect it, are opaque. and the coadjutor with Lord Kelvin in the pro- 

“ ^^en a ray of bght,*’ says ProfasEOr Tait, duction of the greatest of all works upon physics. 

** moving in one homogeneous medium falls upon We will, therefore, quote his authoritative words, 

the bounding surface of another homogeneous He calls the paragraph which we quote the 
medium it is, in general, divided into several “ Visibility of non4uminous obiecUt."' 

parts, which pursue different courses. These Visibility of Non-luminoua Objects, 

parts are respectively (a) reflected^ (b) refracted “ It is by scattered light that non-luminous 

(singly or doubly), (e) scaMered^ (d) abaorhed.^^ objects are, in general, made visible. Con- 

In certain cases the whole of the light is re- trast, for instance, the effects when a ray of 
fleeted, and this we call total reflection. In sunlight in a dark room falls upon a piet^o of 

general, the reflected portion of a ray of light is polished silver and when it falls on a piece of 

much greater when the new medium is, for chalk. Unless there be dust or scrstches on the 

instance, mercury than when it is, for instance. silver you cannot see it, l>ecause no light is given 

water or glass. But, apart from these differences, from it to surrounding bodies, except in one 

the rule is that the amount of light which is definite direction, into which (prat^tically) the 

reflected in the case of any given medium is, in whole ray of sunlight is diverted. But the chalk 

general, greater as the angle of incidence is greater, sendi light to all surrounding bodies from which 

This, in ordinary language, means that the more any part of its illuminated side can l>c stHm, and 

obliquely the light approaches the surface, the there is no special direction in which it sends a 

greater is the amount of it which is reflected. much more powerful ray tlum in others. It is 

In the case of surfaces which do not scatter the probable that, if we could with sufficient close - 

light, the portion of the ray which is refracted — ness examine the surface c>f the chalk, we should 

that is to say, passed through after bending-— con- find its behaviour to b(^ of the nature of reflection, 

sistsof all that is not reflected. Hence it follows but reflection due to little mirrors inclined in all 

that the refracted portion of the ray in such cases conceivable aspects, and at all conceivable anglcw, 

diminishes as the angle of incidence increases. to the incident light. Thus, scattering may be 
Scattered Lrigbt. Now before we go on to looked upon as ultimately due to reflection, 

consider the laws of reflection from smooth sur- When the sea is perfectly calm we see in it one 

faces, we must dismiss that irregular reflection intolerably bright image of the sun only ; but 

from irregular surfaces which is called the when it is continuously covered with slight 

scattering of light. In such cases *Hhe common ripples, the definite image is broken up, end we 

surface of the two media becomes illuminated have a large surface of the water shining by what 

and behaves as if it were itself a source of light, is virtually scattered light, though it is really 

sending rays in all directions ” (Tait). Ground made up of parts each of which is as truly reflected 

gliMM affords a familiar instance of a substance as it was when the surface was flat.” 

which scatters in all directions the light that The Laws of Reflection. The first law 

f«Jla upon it. Thus, when a piece of ground glass of reflection is as follows : When light is reflected 

is interposed between the eye and a source of from a surface, the incident rajra of light, the 

light, the light is scattered at the surface of the normal to the surface, and the reflected ray of 

gSss, which becomes visible at every point, while light, are all in the same plane, 

the form of the source of light can no longer be By the normal to the surface is meant a straight 
detected. We have already seen that such glass line drawn from the surface at the point where 

would be technically described as translucent, the light strikes it, so as to be perpendicular to 

and we now see that transluoenoe depends upon the surface. . ..l ^ 

. the scattering of light. Wlmn light falls upon an The second law of reflection statw that tim 
opaqne body, the surface of whi^ is not polished, angle between the incident ray and norMl w 

it k xefleoted and scattered. Hence all points of f h® ^ 

the refleoting body are visible to the eye, not- I yi: tw^ the reflated ray 

withstanding what we shall afterwards come to f ^ tlm normal ; or, m 

leeogniBe as the law of refUdion. The action ^ familiar linage, 

of theae laws presents a similar result when the ■ i^le of mcidenoe is 

anrlaoe of the body k poikhed. In such cases angle m 

the anrkme may become quite invkible, as, for reflection [see illustration]. These two laws 
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mmv be steted in another form. The angle of 
ineidenoe and the angle of reflection are equal to 
one aiioUier« and in one plane. Or, in vet other 
tenna, if li^t be reflected from a jphae aur- 
face, the incident and reflected ra^ are in one 
plane with, and are eqnaUjr inclined to, the 
perpendicular to the reflecting aurfaoe at the 
point of incidence. 

Explanation of the Lawn. Theae 
lawa are abundantly capable of experimental 
demonstration. Bays Profeasor Tail : The best 
experimental proof of the truth of this state- 
ment is deduct from the use of a reflecting sur- 
face of mercury in observations with the mural 
otrole. The graduation of such an instrument is 
the most perfect that human skill can accom- 
plish, and no one has ever been able to find by 
it the slightest exception to the preceding state- 
ment.” 

A phrase in the above quotation must be ex- 
plained. In order to ascertain the height of a star 
above the horizon, or its altitude, astronomers 
often use a telescope which can work on a vertical 
circle, the graduation of which is as delicate 
as Professor Tail asserts. Such observations 
can demonstrate the truth of the law, since part 
of the operation consists in the observation not 
only of the star directlv, hut also of the imago 
'of the star in a batli of mercury, having a hori- 
zontal surface, to which the telescope is pointed 
after it has been pointed directly at tne star 
itself. 

Now what is the theory of light which will serve 
to explain these laws ? In point of fact, they 
could readily be explained on Newton’s corpus- 
cular theory of light. We have merely to assume 
perfect elasticity on the part of the corpuscles, 
and the laws of reflection would be obeyed. The 
corpuscles would bound from the reflecting sur- 
faces exactly like billiard balls from a cushion. 
But though the explanation is not quite so 
obvious, those laws of reflection are absolutely 
compatible wdth the wave motion or undulatorv 
theory of light. It would take up too much 
space and require a certain amount of geometrical 
knowledge, which must not be assumed, in order 
to go into the details of this explanation ; but 
the reader can draw for himself an interesting 
diagram showing what must happen when a wave, 
no matter whether of light or of sound, obliquely 
strikes a surface and is reflected from it. The 
wave, of course, must be drawn as having a wave 
front — a plane wave front — which can ^ repre- 
sented by a straight line, moving forward in a 
direotion at right angles to itself. 

The Lew of Loeet Time. Prom the laws 
of the reflection of bjght, it follows, according to 
what is known as FermaS's law, that the path 
taken by a ray of light, onoe reflected on its 
course between two points, is that which can be 
travelled over in the least possible time. This 
can be stated more comprehensively thus : If a 
ray pass from one point to anotm, alto* anv 
number of reflectaons at fixed surfaces, the length 
of its whole path from one point to the other 
» the least possible — subieot to the oemdition 
that it shall mesf each of tne reflecting surfaces. 
” For the point in a given plane, the sum of whose 
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disiaaoes from two mven pmnta (on the same 
side of the plane) k the least possible, is that Ut 
whi^ if lines be drawn from the points, thqy 
are in one plane with the normal or perpendicular 
to the dven plane, and make equal aaglea with 
it.” The reader should draw a diagram to illus- 
tratethis. In association with this law we m^ 
always have in our mtnd^ a further law, whidi 
can here be merely asserted, thot^ it is implied 
in Fermat’s law — ^that when a ray of li^t, or, 
indeed, any form of wave motion, is refr^^ or 
bent when ^sing from one medium into an6ther 
in which it nas a different velocity, its path from 
any point in cme medium to any point in the 
other is always shorter than any other possible 
path. It is the shortest possible path. It mi^t 
be thought, of course, that the straight line 
between the two points would be the shortest 
path. It is, of course, the shortest in length, 
but not the shortest in time. It is inferior in 
this respect to the bent path which the ray 
actually takes when, for instance, it passes from 
air to water. Less time is occupied in traversing 
this path, since a higher proportion of the total 
time is devoted to the passage of the light through 
that medium which permits of the most rapid 
propagation. In the instance we have quot^, 
this medium is, of course, the air. Similarly, it 
saves time to go a little out of one’s way on a 
motor 'bus. 

Formation of Images. When the eye 
perceives an image in anything — as, for instance, 
that of a candle — as the result of the reflection of 
light from a plane surface, it is always deceived, 
precisely as the ear is deceived by means of an 
echo. The information given us by the eye 
depends merely upon w^hat immediately reaches 
it. It can tell us nothing whatever of the previous 
history of the light, any more than the ear can 
tell us the history of a sound wave prior to its 
reflecticHi from an echoing surface. When we 
look at the image of a candle in a flat mirror we 
can state a simple law which enables us to locate 
exactly the position of that image and its rela- 
tion to the objects imaged. ” The image of any 

point in a plane 
mirror is found by 
drawing from the 
point a perpendi- 
cular to the mirror 
and producing it 
till its length is 
doubled” [see il- 
lustration]. The 
drawing n^I make 
the statement of the law appear as simple as it 
really is. In such a case the eye, of course, is 
completely deceived. It seems to see the object 
in the depths of the mirror, and the image wa» 
formed is called a virtual imajt. Another way 
of finding it is, of course, to produce tbe line 
E — P until it reaches the point already ascer- 
tained, by drawing and doubling the perpendi- 
cular from the luminous body to the mirror. 
Rays proceeding from the luminous body 
behave, after reflection, just as if they came 
from the image found in tbe way we have 
described. 




^ RmI and Virtual Imagaa. Such an 
image as this m called a virUuU image becaum* 
Cfnfy the fefleoted rays appear to come from it. 
It u only their directiona produced backvard-; 
in imagination that lead us to it. There arc 
real images, however, which are eo-called because 
the rays of lig^t have actually passed through 
them. * 

The case is only very slightly complicated if 
for the luminous point we substitute a body of 
some size, which, of course, consists of an infinite 
nu&ber of luminous points, each of these be- 
having according to the laws already stated. 
Light coming from any p^int of this object and 
reflected in the mirror will appear to come — to 
vary the words we have previously used — from 
a point so placed that the line between it and the 
actual point is bisected at right angles by the 
mirror. Such a virtual image is reversed, as is. 
of course, known to everyone who has ever looked 
at himself in the glass, and ns may be shoun 
very strikingly by at - 
tempting to read the 
reflection from a 
printed page in a 
mirror, and then by 
holding up to a 
mirror a piece of 
blotting-paper which 
has just b^n used. 

The accompanying diagram will readily show 
why the image must be reversed. 

Mirror* writing. Since it is w'ell to co- 
ordinate our knowledge, we may here comment 
upon that extraordinary form of writing which 
in certain nervous disorders is executed from 
right to left, so that when it is rcflctcted in a 
mirror it looks like ordinary writing, and when 
looked at directly it is identical with the marks 
which ordinary writing would make on blotting- 
paper. It is always written with the left hand, 
and in many cases the patient is totally unaware 
of any peculiarity in the writing. One patient 

wrote letters to her friends in mirror fashion 
and was surprised she did not receive answers 
from them.” A certain number of perfectly 
healthy persons, when asked to write with the 
left hand, write mirror-wise, and it is recorded 
that one of Loonaido da Vinci's manuscripts is 
thus written, while we know that in his later 
years his ri^t hand was paralysed. We shall 
not here attempt to explain mirror- writing. It is 
an extremely puzzling phenomenon, and can by 
no means be r^ily explained. Some of the facts 
we have quoted seem to show that the patients 
see the writing in different fashion to ourselves, 
and this introduces us to a subject which, though 
not UBualty considered in this place, if d^lt with 
at all in the textbooks, is yet properly given 
attention here. 

Retinal Imagea. Having spoken of real 
and virtual images, having not^ how, in certain 
conditions, images are mv^ted, and having 
described the extraordinary peculiarity of vision 
which is exhibited by many mirror-writing 
patients, let us ask ourselves me most interesting 
of all the questions which are concerned with 
sight. In aue course we shall discuss the eye 


as an optical instrument— incomparably the 
most wonderful of all optical instruments, not- 
withstanding the remark made by Helmholts, 
though quite unworthy of him, that ” if it were 
sent him by a scientific instrument maker, he 
would promptly return it as grossly defective.” 
Owing to an extremely simple all the 

images which are formtd upon the retina are 
inverted. The eye contains a doubly convex lens, 
and the consequence of the passage "of t he rays of 
light from any object through it is to cause an 
inverted image to fall upon the retina. This fact 
is quite beyond dispute. Thus, in the case we 
have described, where, by reflection, an inverted 
^d virtual image reaches the eye. that inverted 
image is reinverted so as to form a non -inverted, 
or upright, image on the retina. But while w(‘ 
interpret an inverted image as not inverted— 
that IS to say, while we do not see things upside 
down, even though the images of them in our 
eyes are upside down — yet in this case the re- 
inverted imago is interpreted by us as if it were 
once inverted. We see a tree reflected in water 
as if it were upside down, and the tree itself rs if 
it were right side up, yet in jioint of fact the image 
of the tr.M.* itself is upside down upon the retina 
and the image of its reflection in the water is 
right side up upon the retina. 

We See Everything Upside Down. 
When this fact of the constant inversion of 
every retinal image is first presented to the 
consideration of the student, he usually finds it 
absolutely incomprehensible — and no w’onder. 
As long as we confine ourselves to physical 
conceptions, it is incomprehensible. What else 
can be said of the two facts, each true in its ow'n 
sense, that we see everything upside* down, and 
that, notwithstanding, we sen* everything right 
side up 1 In order to understand this j>arHdox 
it is necessary to seek the help of psychology, 
The young student logins physics Ixuore h<^ is 
aware, perhaps, of the exisUmce of lisychology. 
and certainly long b<*fore he suspects that there 
may be anything intelligible and int< vesting in 
it. Why do we not make the most ludicrous 
mistakes, he asks, if we really see everything 
upside down ? And this question leads to an 
explanation which seems, at first sight, plausible. 
Perhaps, though we really see everything up- 
side down and with its right side on the left — 
perhaps, though every retinal image is inverted, 
we are saved by experience. The sense of touch 
is not similarly deceived, and by gradual years 
of education we lea^n to allow for the deception 
which our eyes would seek to practise on us. 
When the young thinker has reached this point 
there will occur to him, it is to be hoped, a pomible 
means of testing his supposition. Let us supixsie 
the case of a person bom blind, owing perhaps 
to some opacity of the lens of the eve. Buppose, 
now, that by the time he has re^u^bed adult life, 
surgery has so far advanced that the opaque 
lens can be removed and an artificial lens of 
glass substituted — not inside the of course, 
but in front of it. Will such a patient be 
astonished to see everything upside down, and 
will he only gradualfy leam hv experiimoe to 
correct his impressions t Will his case, indeed. 
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be moMthiitf Bice that of tbebor iHioleeme to 
ehave lumeeB before a mirror and who giadnally 
foams to aBow to the dif&oolties ? 

Our Exes aru at tlia BacK of our 

Roada« The answer is that in such cases 
the patient does not see things upside down. 
He is not deceired even at the first. That 
enplanation is not tenable. The true ex- 
phmtion is that our whole conception of 
what constitutes the act of visicm needs 
revition. We have not yet thought about it 
in any real sense. We are thinking of mind in 
terms of space. But space or extension is not a 
property of the mind. We have unconsciously 
formed a sort of notion of the mindt or thinking 
subject, as standing upright somewhere behind 
the eyiv and looking at the inverted images which 
are thrown upon the f etina at the back of the eye. 
This, however, is quite false and ludicrous. In 
point of fact, it is perfectly well known that the 
images formed upon the retina lead to certain 
stimulations of the optic nerves ; that these pass 
backwards fiom the two eyes to certain inter- 
mediate cells near the under-surface of the brain ; 
that from these there pass new fibres, which ermvey 
the nerve impulses right through the substance of 
the great brain or cerebrum, to its hindmost part, 
when^ the vision centre lies. 

Everyone’s veritable eyes are thus in the bock 
of his head. Somewhere in the wonderful cells 
of the vision centre, which lie in the grey matter 
covering the occipital lobes at the extreme 
posterior aspect of the brain, these nerve im- 
pulses are appreciated in the form of vision. 
There is no one standing and looking at the 
inverted images upon the retina. No terms 
of space, up and down, right and left, arc 
applicable to the actual act of vision. iVs long 
as the retina] images show a consistent cor- 
respondence to external reality, the perceiving 
subject is not deceived. It matters absolutely 
nothing to him whether the image of a man 
standing on his feet is erect or inverted, 

C video that it is always one or the other, so 
; as the man stands on his feet, and is always 
reversed if he stands upon his head. All this 
may seem very mysterious and inexplicable, 
but the reader must try to believe that this is 
not our fault. Every fact of consciousness is 
ultimately mysterious and inexplicable, but the 
mere fact that we see things upright when the 
imam of them on the retina are inverted offers 
no difficulty at all to anyone who has once 
grasped the fact that the act of conscious 
perception oannot be subjected to terms of 
space — terms derived fn>m the physical 
world. 

Self* education. And here we may be 
permitted a brief dtoe^sion. It is commonly 
but blindly supposed that the function of a teacher 
is to instruot, to imp^ facts, to disBominate 
knowledge, l^t this is not so. Every teacher 
who has any real title to the name is not an 
instructor, but an educator. We may, indeed, 
hope that the reader has not gm so far along 
the o our s os which this publication provideB to 
him wiUiout disooveii^ the diffeorenoe between 
instruction and education. If space availed, we 
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mii^t write a whole ohapter--a riiapter whfoh 
we beBeve would be of real vafam-^upon tto 
tlUs of this puHlkatioa. It might have been 
called and omioeived **Tlie Instmotor/* Hi 
such a case the writers would have spent their 
time in setting down every puct they considered 
v^uabfo in we best possible order, to the 
purpose of making them easily memorable. 
Many publications of Uiis kind exist, and have 
their valuable function. One cannot do without 
a dictionary, an atlas, a gazetteer, and so on. 
These are all necessary instructors. No publics • 
tion could properly be called a self-instructor, 
since one cannot instruct one's self. 

The Buaineaa of a Solf*educator* 
You cannot evolve facts out of your own inner 
consciousness, or at least any tots save those 
of your consciousness itself. But while a self- 
instructor is impossible, a self-educator is 
possible, and is the only possible educator. 
No one is self- instructed, not even the wisest. 
Even if he be a discoverer and a pioneer. 
Nature is his instructor. But every eaucated 
man is self-educated, and there is no other kind 
of education. All that the true teacher can do, 
or wants to do, is to help a man to educate 
himself. For this purpose the teacher must 
also bin up to a point, an instructor. But 
if he be really an educator be does not impart 
facts for their own sake at all ; he uses them 
merely as illustrations, merely as arguments in 
favour of the views which he lays before the 
reader, and which he asks the reader not to 
accept, but to consider for himself. Of course, 
we all have to take the greater part of our beliefs 
upon authority. Whenever possible, the present 
writer quotes the exact words of the workers 
w'ho have first demonstrated the facts which he 
discusses. But none of these workers wishes his 
words to be accepted on his authority. There 
is no authority out truth. If this were an 
“ Instructor ” we might ask the reader to accept 
certain statements here made on our authority, 
just as he accepts the spelling of a word on the 
authority of a dictionary. But this is a Self- 
educcUor, and the reader will not pay us the 
compliment we most desire if he quotes any 
assertion and says : '' It is so stated in the 
SfiLF-KDrcATOB." If this publication is to be 
worthy of its name, it must not merely teach the 
reader certain accepted tots, as any instructor 
might do, but must teach him to th^ for him- 
self as only an educator can do, and must thus 
justify its title of Sxlp-xducatob. 

Real Education. The present writer 
has kept these principles firmly befoiC him from 
the first. Again ana again he has deliberately 
aaorifioed the atatement of tots of greater or 
lees importance in order to gain space to 
attempts to be suggestive and simmlating, or 
even irritating, to the reader’s own thiiBring 
apparatus. It was, and still is, the praotioe m 
one of the writer’s teacheie to ask ofosa an 
intereating question and deliberately deoUne to 
give the answur. Weeks or months later he 
tuma auddenfy upon <me of hia atndenta and 
demands the results of bis thou^ts on the 
subject So mudi the worse to Im if he has 


not tboiight nbont it nt alL Tim is m 1 aducft- 
*tioii, not a onutnming ol the mind with facta, 
bat a drawing forth S its own inherent powers. 
Sooh a plan can soaroely be adopted in a written 
work, but one is often tempted to try to do so. 

Tmchiog to ThlnK. The subject which 
hM led to this long, bat we hope not useless, 
digiessidh. is a case in point, and the writer 
has more than once been succefsful in cans- 
vojg an intelligent boy to think it out for 
himself. Draw a simple diagram of the eye 
for^snch a bc^, show him how the image of 
every object of vision is necessarily upside down 
upon the retina, and ask him how in the world 
it happens that we nevertheless see things right 
side up. If you have interested him and he 
tries to think it out, you will find that there first 
of all suggests itself to him the explanation to 
which we have referred — the idea that the ex- 
perience of other senses, such as that of touch and 
neari^ (in the case of the image of a speaking 
individual), enables us to correct the enroneous 
impressions derived from the retina. When 
this explanation is offered, reply that he is right 
to have thought of it, but that observation has 
shown it, as we have seen, to be inaccurate. Ask 
him to “ think again,'" and tell him a little more 
of the paths of vision that lie outside the eye- 
balls altogether. Then very likely he will come 
to realise that he must revise his whole manner 
of thinking and must not imagine the perceiving 
mind as a sort of material shape, standing and 
looking in a certain position. If he still retains 
the notion that the perceiving mind is a kind of 
very minute man standing upright and looking 
at the inverted image upon tne retina, ask him 
why, for all he knows, this little man sliould 
not himself be standing on his head, in which 
case the inverted image would be righted. This 
is the suggestion which the present writer has 
found most effective in removing a difficulty 
of understanding which at first seems in- 
superable. 

We need not further apologise for reminding 
the reader that this publication is not an instruc- 
tor but a self-educator, and that our business 
is therefore not to instruct the reader, but, if 
possible, to help him to educate himself. We 
may quote from the words of Sir Norman Lockyer, 
formerly President of the British Association, 
and now president of the recently formed British 
Science Guild, the object of which is to bring 
home to a sleepy public the importance of true 
science and of true education. Sir Norman says : 
“ One thing we ore agreed upon is the necessity 
of the beet system of education both for the school 
andthe woi^hop>— that is, instead of instruction, 
learning things by rote, we want education, 
teaching men and boys to think. Instruction is 
often the bane of education.’" 

Images in Seweral Mirrors. And 
now, aftw a digression for which we have long 
sought an opportunity, let us return to the 
Formation of images. 

Various interesting complications arise if more 
mirrm than one be used, but however much the 
images multiplied, the laws of reflection are 


riways accurately observed. Says Profrieor Talt» 
in reference to a phenomenon which some readers 
may have seen amusingly illustrated at a reocnt 
Earrs Court exhibition: 

"'The principles already stated suffice folly 
for the explanation of the curious vistas of images 
formed by two parallel plane mirrors facmg 
one another at opposite sides of a room. The 
only additional observation neceemary on this 
subject is that, if the mirrors are silvered on the 
back, the light at each reflexion has to past twice 
through the glass. Thus, if the gloss be pinkish 
or greenish, the various images are more and 
more coloured as they are due to more numerous 
reflexions." 

The Kaleidoscope. There is a celebrateil 
scientific toy, invent^ by Sir David BrewsU^r 
about the year 1815, which illustrates the prin- 
ciples of reflection in two or more mirrors ; this 
is known as the kaleidoscope. We need not go 
into the details of its mechanism, since they illus- 
trate no new principles. It consists essentially 
of two plane mirrors which are inclined to one 
another at an angle of 6()^, t his being taken as the 
most convenient fraction of 3(k)”. It can bo 
proved that, in order to form a sy in metrical pic- 
ture, the angle at which the mirrors are inclined 
to one another must be an exact Hubroultiple of 
two right angles ; or, in other words, an even sub- 
multiple of 3fl0°. If the angle between the 
mirrors does not conform to this, a symmetrical 
figure cannot ho produced. If it does, a 
symmetrical picture is yielded by objtKJts placed 
in any position between the mirrors. 

In the ordinary kaleidoscope the mirrors 
consist of two long^itrips of thin glass inclined 
at the requisite angle to one another, and placed 
within a cylindrical tube, through one end of 
which the oliserver looks, while at the other end 
is a box with glass walls containing pieces of 
coloured glass, etc., placed so as to lie in any 
position between the mirrors. Since reflection 
is never perfect, the various sectors, or parU 
of the symmetrical picture, produced are not 
equally bright, but this does not detract from 
the beauty of the patterns. 

In order to study the theory of the instrument 
a kaleidoscope may be formed in such a fashion 
as to permit of alteration at will of the angle 
between the mirrors. It can then be shown 
that it is necessary, as may also bo proved by 
abstract considerations, for the angle between 
the mirrors to conform to the condition we have 
named. 

Similar pictures may lx? produced by three 
mirrors, enclosing a triangular opening. They 
must be arranged so that each angle is an even 
submultiple of 360'" ; while, of course, if they 
are to be arranged in a triangle, the sum of the 
angles must be equal to two right angles or 180°. 
Three such arrangements are possible. If four 
mirrors be used they must be arranged in the 
form of a square, or at any rate a rectangle. 
Kaleidoscopes cannot yield regular figures with 
more than four mirrors, since the angles which 
would then be made between them could not con* 
form to the necessary conditions. 


Continued 
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TAILORING FOR MEN 

The Start Chooeiiig IfateriaL Stjle, MeMoreiDeiits, and Tool *. The 
Drafting:. * Material Required. Stitchet. Streldbisig and Shrinkinfr 


Bf W. D. P. VINCENT 


T*HERE arc at leofit three distinct ooursee of 
* study that have to be taken up by the 

S man who oapiree to be a thoroughly 
cd master tailor. He requires a know- 
ledge of the practical or sewing part, the 
scientific or cutting part, and the commercial 
or business part. 

Borne little difference of opinion exists as to 
what is the proper order in which to take these. 
The old metnoa was to serve a long apprentice- 
ship to the sewing, then take lessons in cutting, 
ana leave the business side to be picked up by 
actual experience — a plan which often led to the 
Bankruptcy Court, aespite considerable tech- 
nical ability. The more modern plan is to enter 
an academic courm^ at some such institution as 
the “ Tailor and Cutter ” Academy, and there 
take lessons in all three sec^tions simultaneouslv. 

Assuming the customer has presented himself, 
the first step is to take the order, and here the 
skill of the tailor begins. 

Selecting the Meterlal. The 
material should be in harmony with 
the requirements of the customer, bear- 
ing in mind his occupation, form, and 
<K>mplexion. For wear-resisting pur- 
1 ) 0868 , cheviots, tweeds, and serges may 
bo recommended; for dress garments, 
thinner, softer, and finer finished cloths 
are best. For business and professional 
wear, block coats and vests, and neat, 
strips trousers are generally most 
suitable. For farmers, builders, etc., 
neat drab tweeds of rather a heavy 
make, and not too rough, are the most 
appropriate. 

FV>r sportsmen, Harris tweeds and 
checked cheviots are very popular, and 
make up into stylish garments. Stout 
men should be dressed in dark colours, and 
plain or very small-patterned cloths. Chocked 
cloths make men appear wider without in- 
creasing the appearance of height in proportion ; 
and if checks are woven irregularly, as is some- 
times the case, they give a lopsided effect which 
is anything but attractive. Btripes, whether in 
the pattern of the material, or produced by 
Hearns, stitchings, braidings, etc., add to the 
length or width of the figw in the direction 
in which they run. 

Dark complexions are best suited by those 
shades in which reds and yellows play an im- 
TOitant part---aB, for instance, russet brown, 
mb, etc. Fair people are best suited by blues, 
and Uiose shades in vdiioh blue plays an impor- 
tant part 

Sell your customer material adapted to his 
requirements on these lines, and then proceed to 
get partioulars of style. 
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The Style. This includes the sham of the 
garment and its general finish, and nere Jbhe 
tailor will receive great assistance from fashion 
plates. 

Do not attempt to put a man with old-fash- 
ioned ideas into the latest cut ; discretion, tact, 
and judgment must be exercised, or the result 
will be Imd. Find out what your customer 
wants, and then advise him judiciously; and 
having determined the style, carefully book the 
details of his order as it relates to pockets, time 
for tryi^ on, finish, price, etc., together with the 
number of the material, and then proceed to take 
the measures, beginning with the trousers. 

MeMurements. A to B, full length 
of side, say, 44 ; C to D, full length of leg, 
say, 32 ; E to F, circumference of waist, say, 
30 ; G to H, circumference of hips or seat, 
say, 36 ; I, size of knee required, say, 18 ; 
J, size of bottom requirexi, say, 17 [1]. 

It is seldom wise to give less than 
12 in. extra length to the side than the 
leg. Avoid taking the waist measure 
tightly. Take the size of seat in harmony 
with your customer’s idea of fit. 

Cutting Toolt. We now take our 
cutting tools — viz., inch tape, square, 
( halk, shears, and, if possible, a trouser 
stick. Take the cloth from which the 
garment has to be cut, notice if there is 
a way of the wool, and if so arrange for 
the pile to run down. If there is a string 
in the selvedge, it indicates a flaw in the 
cloth which must be avoided in the 
cutting. [This point will be dealt with 
more fully later.] The cloth is cut 
double, and in order to cut for the 
right and left sides this is arranged face 
to face. As a rule, trousers are drafted 
direct on the cloth in this way : 

The Drmlling. 1—2, the selvedge edge 
of cloth ; 1 to 2, the length of side = 44 ; 2 to 3, 
the length of leg = 32 ; 3 to 4, one-sixth seat = 
6 ; 2 to 0, one-fourth l^ttom ~ 4| [2]. 

Draw line from 9 to 4, and by it square across 
to 3. Square by line 4 to 9 across to 6 ; 4 to 5, 
one-twelnh seat = 3 ; 4 to 6, one-sixth seat 
plus 1 = 6}. Square up from 5 by line 5 to 3 
(whi^ is at right angles to line 4-9). Square 
across from 7 to 1 ; 13 is one-sixth seat phis 4 in. 
up from 5 10 ; 13 to 14 one-fourth waist plus 

1 in. =8 in. 

Spring out a little above 14, and round ont to 
side line about 3 or 4 in. up from 3 ; 4 to 8, half 
leg length lees 2 in. = 14 ;. 8 to 10 and 8 to 11 are 
ef^ one-fourth knee == 4} ; 9 to 12, <me-fourth 
bottom, less 1 in. 

Complete outline of top sides as shown. 
Hollow over the fronts about } in. for a 17 



The top 8ide« than cut out, a ** turn-up *' of 
from loL to l|iiL being left »t the bottoms. The 
^ dress ** boat out from the ri|^t side m follows : 
6 to 15, 1 in., curye up to fly line and down to 
bg seem M sitown. 

Thb UlrnsR Side. Lay down the cut-out top 
side sad proceed as follows : 

6 to B, 1| in. ; 10 to C, 1 in. ; 12 to D, 11 in. ; 
5 tCL A, one-fourth seat less 1 in. =8. Draw 
line from 6 through A [8]. 

13 to 14 and F to G together equal half waist 
plus 21 = 171. L to M and H to J together 
eqiial half seat plus 2 = 20. 

Square across from 1, then place square on seat 
seam and square across to G. 

F. to K, 2 in. ; K is 11 in. above the line. 

Take out fish 1 in. wide, 
about 3 in. from G and 
about 6 in. deep. 

Out from the cloth, 
leaving from 1 in. to 
11 in. mlay at the bottom 
for tum-up, about 1 in. 
up the siae seams and 
1 in. up the seat seam 
for inlays. Some also 
leave an inlay at the top 
of leg seam. Snip the 
side seams of top and 
under sides at knee on 
both leg and side seams 
to facilitate their going 
together^ fairly in the 
making up. Put suffi- 
cient cloth in to make 
pocket facings, fly, etc., 
and proceed with the 
trimmings. 

Mateiialu forTrlm- 

mingu. {yd. pocketing; 

{ yd. silesia to match ; 

yd. Unen to match ; 

1 Btrip^ silesia for 
waistband lining ; 1 vd. 
canvas ; 7 large and 5 
small buttons ; 1 yd. of 
twist to match ; a skein 
of silk ; trouser binding, 

6 in. over the waist mea- 
sure ; sundries according 
to details of order. tkoubsb 

Stitcheu. In the making up of trousers, 
we have to consider the various stitches used. 

Thbbap-Mabxino. Take a fairly large needle 
and thread it with a long thread of basting 
cotton, double. Take the part to be ** thread- 
marked,” sec that it lies fair, and then put in 
long stitches exactly along the line wherever 
them is an inlav. Cut between the two stitches 
and pull the thread along so as to leave only 
sufficient cotton for the purpose as shown in 4 ; 
now separate the top layer from the lower, and 
out through the stitches, Uius diowing the exact 
quantity of inlay on either side. 

Basteko. The basting stitch is simply a long 
fore or running stitch, and is used to put the 


Jiotlom, more for a sm a l l er and less for a larger varioua parts together previous to the 

stitching. Hus m known as tacking by dma* 
makem, and is iUustrated on page 150. Hie 
basting stitch shown there is a form of ikk 
stitch, which is used for keeping two or three 
layers of materials i^lace. 

B.4CK8T1T011IHO. Hiis IS the most important 
stitch used in tailoring, as well ss the strongest. 
The thread enters the cloth at 1, travels throu|^ 
to the other side and up at 2, it enters again at 8, 
and comes out at 4, enters at 5, and comes out 
at 6, enters again at 2, and so on, the full length 
of the seam [5]. 

Back and Fore Stitching. This stitch is 
used when it is desired to get over the work 
speedily. It consists of one l)ack stitch and one 
K fore stitch, alternately ; 

thus it enters at 1, comes 
out at 2, goes back to 3, 
comes out at 4, goes on 
to 5, comes out at 6, 
and then goes forward to 
7, out at 8, through to 9, 
and then back to 7, and 
so on, as indicated by 
the arrows [6]. 

Fblung. There are 
various styles of felling, 
one being that shown on 
page 150 ; the form 
generally used by taflon 
IS that shown in 7. The 
needle is inserted in the 
under material quite close 
to where it has come out 
on the upper material ; 
it is then brought forward 
the length of one stitch 
and brought close to the 



thus enter cloth at 1 close 
up to the lining, come out 
of lining at 2 close up to 
the cloth. This is used 
for securing lining, etc., 
to the main part of the 
garment. 

Tacking. Various forms 
of this stitch are used 
by tailors ; we merely 
give the style mosty 
used for pockets. It 
BBAVTiNO is generally done with 

twist. First put in at least three stitches over 
and over, of sufficient length, say, { in. to } in. ; 
this goes through cloth ana linen, and its object is 
to make a very secure ending to the pockets. 
The long stitches being put in, proceed to bring 
up the needle close to the end oi the tack, tbmi 
put it through on the other side of the twist, and 
so hold it^wn ; repeat this as regulariy as 
possible until the entire length of the tack has been 
covered with these over over stitches [ 8 ]. 

BunoNHOLE Stitch. The buttonhole being 
cut of the correct length, first put in a bar thread 
either of gimp, four-cord threap or double twist, 
as shown fay the double line. Now start from 
the left-hand end of the top side, insert the 
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ti 00 dl» oloie up to tbe endt and than faring tiie 
twift up and oaat it orar the needle from mt to 
rig^t, and draw the needle up at auch an ai^e 
ae win raise the **piirl** the desired amount. 
Hie stitches in a buttonhole should be regular 
both in depth and width, and the hand dminld 
always be drawn up at the same angle so as to 
retain regnlaritj of puri.’* The stitches at the 
eye may be a little oloeer together, and the 
*^pur] ** brought a little higher than the other 
parts. ' The end of the hole is finished with 
three ovor-and'over stitches and three ** purl 
stitches just over 
^lese ; they are 
then drawn to- 
gether and 

to make a good 
finish [9]. 

Machink Sew- 
IKO. Of the 
various kinds of 
stitches made 1^ 
sewing machines, 
the KKjk stitcli 
alone needs com- 
m e n t . The 
machine stitch is 
made by the 
twistin|< or in- 
terlocking of two 
threads, and 
great care is 
necessary in the 
adjustment of 
the tensions of 
the two threads 
to ensure getting 
the machine 
stitch at its best. 

It is illustrated 
in 10. 0 is the 

needle, with eye 
near the end, 
can^inff a thread 
A. BisOiedouble 
thickness of cloth 
to be seamed, 

D is the nose of 
the shuttle with 
thread coming 
out of the top at 
E, F shows the 
last completed stitch, the tensions being arranged 
so as to cross exactly in the t^entre of the two 
layers, thus ensuring the most possible elasticity. 
In 11 we show how the stitch is formed when the 
lower tension is tight or the top much too loose, 
the result being that the least strain snaps the 
thread, and the stitches go. A good stitch 
appears the same on both ludes. 

Stretching and SbrInlUiig, The peculiar 
formatioii of the wool fibre enables tlm tailor 
to strstch or shrink different parts of the cloth 
by the use of moisture and a hot Iron. This is 
employed In various parts of garments, but in 
trousem It k principally used at the bottom of 
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tbe top sideB and the thighs of the under sidea.< 
The prmciple is the same wher e ve r it is Used. 
Fdkl the emth over at the part to be ahmnli:, wet 
it, and then bri^ It roiM so that the doth 
forms puckers. Then app^ a duup iroQ, and 
work it round as shown by the arrows on IS untff 
the form desired has been imparted. l}ie under 
part shrinks most, and to wett both sides alflce it 
should be turned over and the operation re|Mted. 

The MnlUng. First mark ud the in- 
lays with marking threads, then luirmk «4he 
bottoms — some tailors do this before they are 

seamed, othm do 
it at a kter stage. 
Put in the stays 
for the Docket in 
top si^, and 
stitch the mouUi 
about 6 in. deep. 
Put a piece of 
linmi on the fork 
of top side [18]. 
Now baste the 
seams, keeping 
the balance marks 
together ; seam 
them together 
either ly hand 
or machine, but 
alwa 3 rs seam five 
or six inches down 
from the top of 
leg by hand; press 
open the seams 
and put linen 
stays on for the 
pockets at B, at 
the back of the 
facings that have 
been sewn on at 
that part. Put 
ca.avas round the 
top, as at A, 
seam on the 
button-oatoh on 
the right side to 
within 2 in. of 
the fork, and put 
linen down the 
back of this to 
take the buttons. 

Now nmke up 
the fly, and line 
the front at that 
part of the left top side with sileeia. Work five 
buttonholes as marked in 14. Baste up the 
fly, make op and put on the pockets, having 
tacked the top and bottom. The pocket k 
felled to the facings of the top side, and to the 
linmi and facing of the under side. Stitch on 
the fly and continue the stitching round the tops. 
Bind the tops, press them, and sew on the buttons. 
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liningi, i 

turn up the bottoms, making the length of leg 
to measure. The trousers are now rea47> 
Conffnued 




UNITY OF THE BRITISH ISLANDS 

The Celtic Ffiage. A Stinrej of the Beginmn^ end Evolution of the 
Peoples of Scotieod, Iielend, end Weles. Their Rulers end Eerl j History 



By JUSTIN McCarthy 


IT is time that we should take some account of 
* the countries which have been, almost as far 
^ authentic history goes back, r^arded by the 
world in general as associated in locality, in 
dealings, and in destiny, with the history of 
Ki^laiid. We may begin with Scotland. 

Scotland. We learn something of this 
region from Roman records and especially 
from the writings of Tacitus, the Roman his- 
torian, w'ho died nearly a hundred years l>efor«‘ 
the Christian Era. The Romans gave the name 
of Caledonia to that part of Scotland which 
was north of the Wall of Antoninus. More 
recent accounts, some of them recorded by the 
Venerable Bede, tell us that this region was 
made a place of settlement by an invading 
tribe from Ireland, who gave it the name of 
Scotia. The earliest invaders of Caledonia 


appear to have been Celtic tril>e8 called the 
Souths, or Scythians, who were later known as 
the Souths or Scotti. The Scotti, who passed 
to Caledonia from some parts of the coast of 
Gaul, drove the Caledonians and the Piets, 
who are by some historians said to have been 
the earliest inhabitants of Scotland, into the 
north of the country, and according to these 
authorities it was from the names of the invad- 
ing Scotti that the inhabitants of that part of 
the country, and afterwards of the wnolc of 
the northern region, came to be designated 
Soots. 

The Romans imder Agricola invaded (Cale- 
donia some eighty years after the Christian Era ; 
and the Wall of Antoninus was built to secure 
the Roman conquests at a later period. 

The Scottish Line of Kings. We 
may pass rapidly over these early develop- 
ments of Scottish history. The Norwegians 
invaded Scotland ; the Danes also made invasion 
but were hnally driven out. The Northern 
Soots had kings of their own. One of these 
was Duncan I., grandson of Malcolm II., 
whose name has been made to live for all time, 
not by chronicle or history, but by the drama. 
Dimcan I. was murdered hv a kinsman of his 
named Macbeth, whom Shakespeare has made 
immortal Macbeth was, according to chronicle 
as weU as to Shakespeare, defeated 1^ the 
rightful heir to the throne who had the assistance 
of Edward the Confessor, and Macbeth himself 
was killed by Macduff at Dunsinane. The 
battle of Waterloo is hardly more of a reality 
to the modem mind than this struggle at 
Dunsinane has become through the genius of 
England's greatest poet. 

were many struggles afterwards between 
Engtsnd sad Scotland, and the Soots resis^ 
for a long time the attempt of the Hki g li s h 
soveragns to make one commem kingdom of 


the two countries. The English language 
began to spread itself ' through the Aouthem 
parts of the Caledonian r<*gion, and the south 
of Scotland apptmnd to he fairly on the way to 
incorporation with the north oj England. For 
a time, indeed, it seemiMi if the tendency 
were for Scotland, as a whole, to accept the 
overlordship of the English nilei-s according 
to the system which, as we have aln^ady said, 
prevailed for the time b<^tw(H*n the most powerful 
monarch of England and each of the minor 
sovereigns, who still claimiHl rule over st^parate 
dominions. Scotland came, however, before long 
to establisli a royal line of sovenugns whose 
supremacy was generally at^knowledged among 
the Scottish |R»ople. 

English Settlement In Scotland. 

Malcolm III., known os Malcolm Canmore, 
the eldest son of the Duncan whose reim was 
brought to an end by Maclieth, proved him- 
self afUir the defeat and death of the usurpe^r 
to Ihj one of the most |K)werful and most 
beneficent rulers Scotland had ever known 
during her existence as a st^paraU^ kingdom. 
Malccdm came to the throne in 1057 a.i>. He 
had lived for a long time in England, had 
married an English Princess, Margaret, iht^ 
sister of Edgar Atheling, and this marriage 
led to the settlement of a large number of 
Englirii residents in Scotland ; to the spread 
of English (commerce and the English language 
there, and to a friendly fettling, for the time at 
least, l)elween the people of the two countries. 

This tendency of Englishmen to stjtUe in Scot- 
land and to spread their trade, their businc^ss, 
and their language there was much increased 
by the many severe and almost dt»s|KJtic measure 
intr^uced by William the Conqueror into his 
English kingdom with the sunport of his 
Norman followers, measurtw which, os we have 
already seen, were felt to be oppressive in many 
parts of his dominions. 

Malcolm III. Malcolm Canmore appears 
to have been a man of generous characUir. 
with an understanding much in ^vance of 
most of the rulers belonging to his day. It 
was his constant endeavour to maintain, as 
far as possible, the national usages of his country, 
and to promote the love for miuiic and poetry, 
and culture in general which have always 
been characteristic of the different varietiee 
of the Scottish race. He had also a strong 
desire to mould those different varieties of the 
people into one common nationality, ^ and 
to maintain Scotland, according to its limits 
as then marked out, as one distinct and inde- 
pendent kingdom. In all his plans he was 
greatly assisted by the generous efforts, 
attractive ways, and the thoroughly noble 
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fiAture of hia wife, who aince ahe bad beome a 
Prinoeaa proved henelf ever sjrm- 
pathatic with the Scottiah people and mai 
tradiUona. Wan were atill freqQonily gioauL 
on in thoae diatorbed daya ; BUcolm himaeu 
waa killed on the battlefield in the year 1003, 
and hia wife aurvived him only by a few daya. 
After their deaths the ooun^, for a while, 
teemed to be growing more and more under 
Rngliah influence, but the union of the two 
ki^doma waa yet very far off. 

The Evolutloa of CnlodonUu We 
shall tell during thia course how the inter- 
vening period waa marked by a succesaion of 
fierce atmgslea between the Scotch and the 
English, aim how it brought to the front some 
illuatrioua Scotchmen, kings and militaiy 
leaden alike patriotic, whose names will live 
for ever in history. For the present our pur- 
pose is to trace the nadual emermng of Caledonia 
from its dawn, wrough its Teffenda and its 
traditions, into the clear li^ht of distinct nation- 
ality and established historical record. An 
atmosphere of the poetic, and in a certain 
sense of the artistic, prevailed throughout 
the story of Scotland from its opening page. 
The physical character of the country, with .its 
high mountain ranges, its lakes and its rivers, 
its caverns and its woods, all compressed into 
such narrow compass by the imprisoning waves 
of its great surrounding seas, seemed to mark 
it out as the natural home of the legend, poetry, 
and romance. For a long time its literature 
and romance, its poetry and its prose were 
mainly appreciated in Scotland itself, and were 
but little understood across what was then 
ivgarded as the English frontier. There was, 
indeed, a much closer sympathy between 
Scotland and Ireland, between Scotland and 
France, and even between Scotland and some 
parts of Germany—of the Teutonic races, that 
IS to say — than between the Scottish people 
and their English neighbours. At the time 
which we have now reached in this history 
there were merely evidences — and only in its 
later days — ^prophetic of the groat change which, 
after many fierce interruptions by warlike 
struggle, were to unite the two peoples under 
one crown and one state system. 

The Story of the Irleh People. The 
opening of the history of Ireland opens also the 
story of a race which for centuries seemed little 
likefy ever to come into congenial union with the 
people of England. In the case of Ireland, as in 
that of Scotland, we have to rely on Iraend and 
tradition for much of the story which is now 
commonly and reasonably accepted as authentic, 
reasonably because what we learn from legend 
and tradition shows itself in full accordance with 
the national development described in genuine 
and authoritative record. The Irish people, lUm 
the Scotch of the Hi^ilands, like the peoples of 
Wales, of the Isle of Man, and the northern pa^ 
of Finmoe, af^iear to have been of Oeltic origin. 
But we have a large amount of literary lore 
in Ireland which would take us hack to a still 
more distant age of the world’s devdopment. 
One of the treasured legends of Irish Inuutional 
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lore is that which tells that the Phnaiimans from 
^ ooaat of Syria, the great navigators and 
ejcpkners in the dawn of history, were the first 
strangers who made a settlement on the Irish sofl. 

0»m1i Snttlara In Ireland. Another 
story tells that Ireland was occupied by a 
whole colony of settlers uho came from Greece 
and are even now known in Irish histe^ as the 
Tnatha de Danaan, a name still familiar and 
treasured in Irish romance and even in Irish 
history. This Greek race is said to have made 
its home in Ireland for many centuries.«» Of 
course we are not bound to accept this legefld 
any more than that of the Phoenician settlement 
as a distinct and authentic part of Ireland’s 
developing history ; but it may be safely said 
that wnen such legends become part of the com- 
mon beUef of a people the probability is that 
they must have had something of reality to 
impress them thus on the national memory. 
Even the most practical historians see reason to 
believe that much in the national characteristics 
of the Celtic Irish during past centuries, and, 
to a certain extent, down to our own time, 
suggests the probability of an ancestry coming 
from some sunnier region than that of Ireland 
itself. The habits of the Irish peasant even in 
our own day suggest that he must at some time, 
however remote, have had an ancestry coming 
from a land where life was mainly passed in the 
open air. 

The early literature of Ireland is saturated with 
ideas which seem to belong to lands where the 
supernatural and the miraculous are familiar to 
the life of the human being ; and its popular 
story-telling concerns itself almost unceasingly 
with fairies and goblins, with supernatural 
visitations, and with haunted rivers, lakes, 
caverns, and mountain-sides. 

The Mileelen Masters of Ireland. 
As we follow the history of Ireland’s develop- 
ment, we are told that the island was occupi^ 
by the Milesians, a people of eastern race 
who had been settled for a long time in Spain, 
and were in the course of their adventurous 
career taken by the desire to make themselves 
owners of Ireland. They invaded the island, 
defeated finally the descencUnts of thePhcsnicians 
and Greeks who were still rulers there, and made 
themselves masters of the land. Then there 
came, according to this still legendary history, 
a struggle between two of the leading Milesian 
chiefs which ended in one of them killing the 
other and then declaring himself kii^ of the 
whob country. The Milesian sovereigns who 
succeeded this first ruler are said to have been 
118 in number, and a laige amount of early 
Celtic literature, both poetry and prose, ii 
devoted to their reigns. 

Gradually we come to the Ossianic legends 
which tell of the adventures of Fingid, or Fmn, 
as he is called more habituaUv in Irish story. 
In due course of time Uie Irish people seem to 
have divided themsdves into a sort of oommun- 
istio rob under the leadership of a number of 
eboted dueftains, or sovereigns, and with a 
Druid priesthood, who before we days of CSiris- 
tiaaity undertook the religioas teaching of the 
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fwple — a religious teaching proclaiming some- 
u^at Tagaely the existaice of a ruling spirit, 
the personality of which was tjrpified for mortal 
eyes by the presence of the sun. The population 
was for a long time divided into septs or clans, 
the chief of each sept recognising the predominant 
authority of the ^ief elected to reign over the 
whole isifuid. The Brehons, as the official 
judges and expounders of the laws were termed, 
were, as well as the chieftains and even the 
Boveieigns, elected to hold their position. The 
authentic history of Ireland may be said to have 
begun with the time when Christianity took 
possession of the island. 

St. Patrick. The first great name which 
comes up in Irish history after Christianity had 
begun to spread itself over the world is that 
of St. Patrick, the patron saint of the island. 
Patrick is said to have been, in his early youth, 
sent as a slave from Gaul into Ireland, having 
been captured by pirates engag'd in the slave 
trade of those days. Even during his time of 
servitude he appears to have conceived a great 
affection for the Irish people. Long after, ho 
made his escape to France, and from there to 
Rome, where he rose to a high place in the 
Christian Church. He returned to Ireland 
about the year 430 a.d., and began to devote 
himself to the teaching of Christianity there. 
Later on Ireland was invaded by the Danes, a 
race who, at that period, made themselves 
famous far and wide by their many daring 
and successful enterprises in invasion. The 
Danes were the rulers of Ireland for more than a 
century. Their rule came to an end, as most 
4uch foreign settlements do, by the rise of the 
one man whom nature seems to have destined for 
such a work. This man was Brian Boroihmts 
or Bom, brother of the king or chief of Munster, 
the southern division of the island, one of the 
most popular men in the country, whose name 
has given birth to a whole literature of history, 
romimee, and pojtry in Ireland. Brian had the 
genius of a soldier as well as of a statesman. 
He organised an army in 9(58 which completely 
defeat!^ the Danes. That defeat was followed 
by another and another uiitil the Danes were at 
last brought to a condition which made them 
willing to accept for the time the terms of the 
conqueror, and to content themselves with 
living in certain of the seaport towns, where 
residence was permitted to them so long as 
they made no effort at 'the reconquest of 
territory. 

Brian as Ruler. Brian became convinced 
that his country would do better if united into 
one state under the mle of one sovereign than 
it could do under the rule of the separate 
chiefs. The whole course of his career fairly 
justifies the belief that his opinion was guided 
in this matter by purely patriotic considerations, 
and not by any ambitious desire to be raised 
to the miership of the whole country. But 
this elevation naturally took place, amid the 
enthusiasm of the whole Irish people. Brian 
proved himself a wise, and, in every sense 
a most admirable ruler. He maintained peace 
and mder throughout the whole land, and 
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Irish literature is full of le^nds and poems which 
tell of the marvellous security prevailing through- 
out the whole island during his mle. 

Brian had twelve years of a peaceful reign, 
then a rebellion vras organised among those of 
the Danes who remain^ in Ireland, and the 
result was another invasion, Denmark seeking 
once again to conquer the island. Brian was 
now growing old, but he soon prov.td that he 
had not lost his courage and the military genius 
of his early days. 

Ireland Divided into Provinces. He 

stirred up the whole country into energetic 
measures of defence, and UK)k command of the 
forces himself. On the liattlefield c»f Olontarf, 
ever since famous in Irish hisUuy and romance, 
he encountered the Danish army on ikxyd Friday, 
1014 A.D., and inflicted on it so crushing a defeat 
that it put an end to all peril of any furtlicr in- 
vading expeditions from Denmark. 1’he Imt tie 
was not gained without heoA’y sacritice to the 
Irish cause, for Brian hiniscl/ was kilh*d after 
the stmggle ha^ long passtd its turning-{K)int. 
Brian, w ho w’os alw'ays candcss of his own safety, 
assumed Uk) hastily that the danger w'as all over 
when he had s«^en the Danish troo|)s disja^rse 
in flight. He was rec'ognised and killed by the 
Danish leader in his own U*nt, where he had gone 
to offer up a jirayer of thanks for his country’s 
victory. His death was in every sense a heavy 
loss U) his country, for there was no one to 
8ucci»ed who could maintain suj)reine dominion 
over the whole island. 

Ireland was once again broken up into four 
separate divisions, the province's which we now 
know' as l.<ein8ti^r, Munster. Connaught, and 
Ulster. 1'he rulers of eatdi of thc*Ho divisions, 
while professing a nominal allegiance to the 
sovereign chief, governtd thc‘ir ow'n states 
according to their own ideas, and ihert' folkiw'id 
an era of civil war. DcTmot Maernurrough, 
King of IxunsU^r, carried off the w ife of the Lord 
of Brefny. Brefny madc^ war ujam his iH^trayer, 
and Rory O’t^onnor, the last king of Ireland, 
espousing his cause, Df'rmot had to fly the 
country. He htistened to Aequitaine, where 
Henry II. of England then was, and doing him 
homage, asked his help. In reKfM)nHe to his 
request some of the Nonnan barons, under the 
famous “ Stronglx)w,” invaded Ireland. Even- 
tually, Henry II., la^coming iniprc?ss€Kl w'ith 
the idc<a that he was aiming ut rivalry 
with him, recalled StronglK>w, who re- 
turned to England and came* to an under- 
standing with the king. Thti result was that 
Henry himself led a great array into Ireland 
and, sulaluing all njsistanee, made the country a 
conquered part of his dominions. Ibe history 
of Ireland is, from that time, associated with the 
history of Great Britain. 

The Early History of Walea. Dur 
course now brings us to the hisUiry of Wales. The 
Welsh people were known in the dawn of history 
as the ^mri, the word meaning “ fellow countnr- 
men,” and the Welsh country was called by the 
Romans “ Britannia »Secunda,” the words Welsh 
and Wales being merely gradual corruptions of 
phrases used by conquering invaderB — Teutons 
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especially — to describe anjrihing foreign to them. 
After the Roman occupation of Britain had come 
to an end under the Emperor Honorius, Vortigem 
wan elected king of that part of Great Britain 
which came morelately to l>c distinctly designated 
ua Wales. Vortigem, a« we already know, is said 
to have invited the Saxons into Britain to help 
him against the Piets and Scots, but the Saxons 
made use of this invitation in order to become 
masters of the whole of South Britain ; and to 
(*>arry out this work of conquest they obtained 
the assistance of reinforcements, of which the 
Danes constituted an imfxirtant part. In Wales 
itself a strong resistance was made, and many 
of th(^ populations of South Britain found 
shelter there, assisting the Welsh to maintain 
themselves against all intruders. 1'he nature 
of the country, with its mountain ranges and 
its easily-defended passes, enabled them to hold 
th<^ Welsh tcTritory against hostile invasion. 

The British Invasion of Wales. Thus, 
from alx)ul the year 450 A.D., the Welsh 
were able to kwu) themselves in something like 
isolation, until Henry II. invaded the country 
in 1157 and put a great part of South Wales 
under the dominion of Britain. 'Fhe long inter- 
val of isolation enabled the Welsh to develop 
their national characteristics, and to cultivate 
a literature and a music entirely their own. 
Difring that long interval the history of the 
country resolves itself mainly into strugglt^s 
lH*twtH»n the various princes or chiefs, who 
claimed dominion over some \mri of the land, and 
each of whom was almost always trying to ext4md 
his dominion at the expense of some neighbour's 
Un’ritory. Tluw were also frt^quent struggles 
going on betwetm Welsh chiefs and the rulers 
of Ixirder states on the English side. I’he 
l)order lines lietween England and Wales were 
but indistinctly mark<d, and gave rise to a 
variety of disfiutes ending in war. 

Glmst ianity found early recognition in Wales. 
ITie Welsh have been always regarded as a })eople 
who from almost the earliest Christian days were 
ever permeat<Hl by the religious principle, 
although dividiHl on many other questions. 

Union of England and Wales. The 
poculiarity of Wales’s geographical situation 
made it ail but im|x>ssible for her long to retain a 
position of ac'tual indcfwndence. She w'as made 
up, for the most part, of races having no affinity 
with the early ancestry of the British people. 
The same has to be said of the Irish and the Scots ; 
but Ireland was, at all events, a separate island, 
and tlie border-line of Scotland was much more 
distinctively marked in its position and its 
geograph ic4il construction than that which 
dividea Wales from England. The early history 
of Wales in its struggles with England is there- 
fore difficult to trace wiUi precision. 

In 1282, King Edward I. subdued the whole of 
W’ali^s, and tlio death of Llewellyn, the last 
Welsli sovereign, brought the independence of 
Wales as a separate reidm to an end. When all 
hope of further resistance on the part of the 
Welsh people had been abandonea by them, 
an agreement, known as the Statute of Wides, 
was devised by the conquerors wid had to be 
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accepted by the conquered. This statute pio- 
claimed that '' Divine Providence has now 
removed all obstacles, and transferred wholly 
and entirely to the King's dominions the land of 
Wales anci its inhabitants, heretofore subject 
unto him in feudal right.” The long struggle 
between England and Wales was giarked by 
many brave and desperate efforts at resistance 
on the part of the Welsh, and a whole literature 
of picturesque and romantic incident has grown 
out of the events of those days. The JVelsh 
people appear through all the vicissitudes of 
their history, and even long after the rule of 
England had been established beyond dispute, to 
have maintained their national character and the 
resolute independence of their national ways. 

The First Prince of Wales. The son 
of Edward, who was bom at Carnarvon Castle in 
1284, was the first of the Royal English stock 
to whom was given the title of Prince of Wales. 

With that event it may fairly be said that 
the history of Wales as an independent State 
came to an end. This does not mean that the 
nationality of Wales, any more than the nation- 
ality of Ireland or Scotland, became absorbed 
into that of England, or even that there were 
not many subsequent efforts to reassert the 
separate state nationality of each of those 
three countrit^s ; but only that there came a 
time when, for the historian, Ireland, Scotland, 
and Wales become parts of the kingdom of 
England, and that time was marked for Wales 
by the event which we have just recorded. 
Mr. Green, in his “ Short History.” tells us 
that ” from the earliest moment of his reign 
Edward I. definitely abandoned all dreams of 
rwovering the foreign dominions of his race, to 
(‘onctmtrate himself on the consolidation and 
good government of Britain herself.” Mr. 
Green goes on to say that ” with the reign of 
Edward begins modem England, the England 
in which we live,” and he ^ds that “ it is not 
that any chasm separates our history before it 
from our history after it, as the chasm of the 
Revolution divides the history of France.” 
But Mr. Green sliow’S that the development of 
the four nationalities makes from that time, 
in literature as well as in political government, 
the movement of one great vState. 

The Isle of Man. Something has to be 
said in this course about the islands which, 
like Ireland, have been for centuries regarded 
as parts of the English Kingdom. The Isle of 
Man, of which there is no authentic history 
until about the sixth century, was, from that 
time, ruled by Welsh kings. Near the end 
of the ninth century it w'as invaded and annexed 
by the Norwegians, led by Harold Haarfager. 
The Norwegians, as we have seen, were ever in 
quest of new realms to conquer. Man was 
ruled by Scandinavian kings until 1266, when 
Magnus, King of Norway, ceded to Alexander 
III. of Scotland the possession of this much 
tried little island which seemed to have the 
fatal gift of ever attracting new invaders. On 
the death of Alexander the inhabitants of Man — 
probably feeling a desire to have thm island 
occupied, if it must be occupied by strangers, 



Mi least by strangers who were nearer to them 
in position and in ways than Norwmana or 
even Scots — invited King Edward I. of Ehigland 
to take* possessicm of it in 1290. Under some 
snoh conditions the Isle of Man remained for 
a long time, being treated as if it were one of 
their own^nder the dominion of the over-ruling 
Monarch. The island passed into the ownership 
of the House of Stanley in 1406, when it was 
granted to that house in perpetuity. They 
were^alled Kings of Man until 1651, when the 
title was changed to Lord. The Isle of Man 
was held at tiroes by other great houses under 
this singular method of proprietorship until at 
last the British Parliament foimd it more 
becoming and convenient to buy out the exist- 
ing owner of the land, and to make the Isle of 
Man a part of the British Kingdom. This was 
done in 1765. 

The history of the island contains many 
interesting chapters. In 1651 the Countess of 
Derby of that day held the island for a time 
against the whole strength of the Parliament 
forces. The first Bishopric of Man is believed 
to have been founded at a very early period in 
the spread of Christianity, and there are legends 
which maintain that St. Patrick was the founder 
of the See. The Isle of Man has an independent 
legislative body of its own called the T^wald. 
It is composea of two Chambers, one made up 
of the Governor and the Council, and the other 
known as the House of Keys, whose acts receive 
the Royal assent. In many chapters of its 
history the Isle of Man is as picturesque as in 
its natural formation, and it has attracted much 
notice in romantic literature. 

The Small lelanda. The Channel 
Islands — Jersey, Guernsey, Alderney, and Sark — 
were invaded and occupied by the Romans and 
were thus held until nearly 400 years aft<*r the 
birth of Christ. Rollo, a leader of the northmen, 
captured the Channel Islands and afterwards 
constituted them a part of the Duchy of Nor- 
mandy, a possession which he had obtained 
from the King of France ; but they were made 
part of England's kingdom by Rollo's successor, 
William the Conqueror. Alderney and tlie 
other Channel Island were acquired for England 
by William the Conqueror at the same time — 
1066. The Hebrides, the western islands of 
Scotland, 6nd frequent mention among early 
Roman writers, and were known to Pliny as 
the Hebudes. These islands were occupied 
for a long time by the Norwegians, but were 
yielded to Scotland in 1264, and formally 


annexed to the Scottish Crown by James V. 
in 1540. The reading world of modem days 
probably owes its chief interest in these northern 
islands to James Boswell's “ Journal of a Tour 
to the Hebrides with Dr. Jolmson," published 
in 1785, devoured at that time by the greedy 
admirors of everything that came from or had 
as^iation with Samuel Johnson, and even 
still holding a ^lace on the shelves of most of 
our libraries. 

The Isle of Wight. The Isle of Wight 
has undergone prolmbly more conquests and 
re-conquests than any other of those islands 
whose history w’e have just In'en sum- 
marising. It was invaded by the Romans 
under Vespasian, in the reign of Claudius, 
and was called by the Romans Vt^cta, or 
Victis. Then, when the strength of Rome 
was beginning to decline, the Saxons t-(M)k 
possession of it, somewhere about 530 a.i». 
The Saxons held it in their keeping for nearly 
two centiiries and a half, and it afterw'arJs 
came into the possession of the Danes, who 
occupied it for a considerable time, then left 
it, but after a long inUTval made themselves 
masters once again and ruUMl it for another 
long period. Tne French took a fancy for it 
and made it their own in 1377, and, indeed, 
made stn’cral subsequent nttempta to regain 
it ; but after the Norman conquest it was brought 
under the dominion of the English (Vown. 
Henry VI. assigned the rule of the island t-o 
an English Peer, whom he lu^tually cromied 
King of the Isle of Wight, after the fashion of 
those days for the cremation of min()r sovenMgns 
under tlio ovcT-ruling monan^h. Charles I. 
was a prisoner in Carisbrook ('astle for some 
months In^fore his exwution. The island has 
many interesting remains of the past which are 
yet to be seen there. Near to CJarisbrook 
Castle there still nn^ the remains of a Roman 
villa, while the foundations of a much larger 
Roman building have quite lately lHM*n dis- 
covered, the pavements of which retain am]>le 
evidences of tliat Homan architectural art 
which prevailed in the ehwsic? days. The 
castle was strengthened in all its defensive works 
at the time of the Spanish Armada, and it is, 
indecKi, one of the most interesting histori(;al 
buildings of the distant past. 

From this rapid survey of the stoiy of our 
islands it will be st^n what an intermingling of 
various races has gone to make up the popula- 
tions which now form the centre of the British 
Empire. 


Continued 
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GLOW-LAMPS 

ELECTRICITY 
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Inauidescence by the Electric Current Manufacture of Glow-lamps. How 

C^iiilitUM) fnim 

the Vacuum is produced. Efficiency and Candle-Power. Use of Shades 




IT was the introduction of the commercial 
* incandoHcent lamp, in 18 H 0 - 1 H 81 , that first 


called for the supply of electricity on a 
largo scale from central stations. Years 
Indore, eUnitricians had known that current 
passing through a thin wire would heat it, 
and that- under certain conditions it could 
Vkj made to glow, hut the difficulty had Innm 
to find a substance which could In? kept at a 
glowing tomperatun? for great 

Ipngths of time without melting , 

or tMM'oming disrupU^d. Most <»f j 

the metals were, of course, out of 

the question, liecause they melt ^ ^ I j 

soon after they reach the tern- * * f i 

fK^rature at which glowing occurs, 
and the only metal which was ^ 
ever used to any extent was | j 

platinum ; but this was uns itis- ^ \ 1 j 

factory, as with variations in ■ ) 

voltage alK)VC the normal the J ^ 

melting tcmpnrntun- was too jgj. aokin 

easily reacdicd. The substance 

to which inventors then turned their atten- 
tion was carl)on, this having the highest 
melting iKiint known. The difficulties to bo 
overcome were, first, to obtain it in the form 
of a fine wire or filament, and then to seal it into 
a globe from which the air had Wen exhaii8U‘d, 
^r carlnm even at a red heat rapidly combines 
with the oxyg(‘n of the air to form the well- 
known carbonic acid gas. Karly in 1879 , Swan 

exhibited a vacuum » 

lamp having within it S 5 f * \ | 

a carbon wire only 1 | 1 

millimetre thick. Within * «u ^ \ J ' 

a few months this was g | I 

suporsedod by lamps *^1 [ 

having thinner filaments I ^ 

made from thread or | 

paper carbonised. To » : 

perfect the filament, 

many forms, including 3 ,2 '• 

parchmentised cotton j 

thread (Swan)^ and ^ ^ I j/ 

bamlKH) fibre (Ed’sm), * ® ~ ‘ ' 

were tried ; but at the 

present time all makers ; ^ ! 

use practically the pro- 
cess briefly descrilied in | 

the following paragraph. 0 ed 90 

The Pre»ent«day 133. efficiency ai 
F ilament. Best 

bleached cotton-wool is dissolved in a warm 
solution of zinc chloride in water. The mass 
which results has the appearance of thick treacle, 
and must be freed from air bubbles and uncom- 
bined water by being placed in a vacuum. It is 
then squirted under pressure through a glass 
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i of the commercial nozzle, and passes into a mixture of methylated 
1880 - 1881 , that first alcohol and hydrochloric aci^ whch removes 
of electricity on a all the water from the jelly-like thread. This 
kl stations. Years thread contains the carbon which is going to 
known that current form the incandescent filament, but it is at 
w'ire would heat it, present in a state combined chemically with 
conditions it could hydrogen and oxygen, and intimately mixed 
B difficulty had Ixnm physically with zinc chloride. It is, in fact, a 
1 could W kept at a thread of celluloid. The next process is to wind 
■ great , this flexible thread upon blocks 


182. AGKINO OF LAMPS 


I L L,. --J- ] LyCLTAGE I 

0 eo 90 too no 

183. EFFICIENCY AT VARIOUS VOLTAGES 


^ to give to the loops the shape 

; which they w'ill afterwards have 

j in the lamp. The blocks are 

then packed tightly in Wxoswith 

^ ^ charcoal dust, and the boxes con- 
taining them are subjected to a 
I ! gradual and prolonged heating 

up to 2,000° C., during which 

j — ^ celluloid is transformcnl into 

, i j a shiny and extremely flexible 
filament, which is almost 
oir LAMPS an hard as diamond. 

ot LAMPS Flashing the Filament. 

The preparation of the filament is, however, 
not yet complete. We pass over the details of 
gauging and cutting, and reach the stage when 
it is almost ready to bt^ inserted in the bulb. 
In order to make a final adjustment of the 
resist Hnce of the filament, and also to thicken up 
any places of reduced diameter, it is mounted in 
a stand, a bell jar is lowered over it, and the air 
is exhausted prior to the introduction of a 

volume c»f a carbon - 
I r 1 oceous vapour such as 

/ that of benzine. On 

the filament being 

jftr heated by passing cur- 

jy rent through, the vapour 

^ dt*posits some of its car- 

S y bon ujxm the filament. 

If any part of tho 

filament be smaller in 

diameter than the rest, 

^ part, on the passage 

of the current, will be 
hotter than the other 
parts and so will receive 

a greater deposit of 

carbon. The filament 
VOLTAGE ready to be 

-joo /id sealed into the bulb. 

VARIOUS VOLTAGES Some makers do not 

now' use the flashing 
process, but simply standardise the filaments 
by careful selection. 

Exhausting the Lamp Bulba. Ordin- 
ary air-pumps never exhaust the air completely 
from a bulb, but leave a residuum. It was the 
invention of the mercurial air-pump by Sprengel, 


and ito improvement Crookes and by Stem, 
which enabled Swan to produce the first well- 
exhausted glow-lamps. For many years all glow- 
lamps were pumped out by mercurial air-pumps, 
because these alone gave results sufficiently near 
to a perfect vacuum. But about six years ago it 
was found possible to employ improved mecha- 
nical air-pumps, the last trace of oxygen in the 
bulb being subsequently 
removed chemically by 
the introduction into 
the *lamp of a minute 
quantity of phosphorus. 

Phynics of the In* 
candescent Lamp. 

Considered from the 
point of view of energy, 
the incandescent lamp 
is a piece of apparatus 
for transforming elec- 
trical energy into light 
energy. As is usual in 
any transformations of distribution of i 
energy, a certain amount * 

goes to waste as heat. In the present case 
the energy which is wasted is many times that 
which is usefully applied, and consequently wo 
may hope for very great improvements in 
the ^onomical manufacture of light from 
electrici^. By immersing a lamp in water 
and measuring the heat given to the water, it 
was found that from 4 to 
5 per cent, of the electrical 
energy only had bcjen 
turned into light, the rest 
being given out as heat. 

The efficiency of a lamp 
is not, however, expressed 
in this way, but by the 
number of watts required 
to produce each candle- 
power of light that the 
lamp gives out. The energy 
we give to the lamp per 
second is measured, of 
course, by the current 
multiplied by the volts — 
t.e., the watts [page 292] — while 
the amount of light is ex- 
pressed by comparing it with 
a standard candle ; and so the 
“ watts per candle ’* becomes a 
very convenient way of expressing 
the quality of a lamp. When now, 
a good lamp should require about 
3*5 watts per candle. Thus, a 
16-candle power lamp will take 
about 56 watts, and if it is a 
100- volt lamp the current required 
will be 0*56 ampere. 

Voltage, Candle - power, 
and Efficiency. In the manufacture the 
filament of a lamp has been so gauged as regards 
length and diameter that on applying at its 
terminals the voltage at which it is marked 
it will take such a curr^t as will cause it to give 
out the candle-power at which it is rated. The 
quality of the carbon in the filament determines 




whether the lamp comes up to the required 
efficiency under these conmtions. It is im- 
portant to inquire what happens when the 
volta^ Applied to the lamp is more than that 
specified. With an increase of voltage we have 
a corresponding increase of current This 
larger current will raise the filament to a higher 
temperature, and os carbon, unlike all the 
metals, has a negative 
temperature coefficient 
[pa^ 07 1 ], the resistance 
of the lamp is decreased 
and more current flows, 
Umding. therefore, to 
raise tlie temperature 
still higher. 'Fhe rise 
in temfH»rature is thus 
more than proportional 
to the rise in voltage. 
If to this we add the 
fact that incandescent 

in’ PROM INCANDESCENT ‘^bow Very much 

^,p increased amounts of 

light for slight increases 
of temj)cratiirc, we shall readily understand that 
by a slight rise of voltage we may easily double 
the amount of light emitUKl by the incan- 
descent lamp. As a matter of fact, it is found 
that the candlc-j)ower of a lamp is roughly 
proportional to the fiixth jiowcr of the voltage— 
t.c., if wo increase the voltage at a lamp from 
100 to 102 we increase the 
candle-power from, say, 

: 100 to 100 X 102 X l-OZ 

X 102 X 102 X 102 X 
r02 ( = 1 12*6 ), and we can 
double the cancJlc-fXDwcr by 
increasing the voltage about 
12’2 percent. As wo are 
getting much more light for 
this small increase in current 
it follows that the lamp 
is working more efficiently. 
That this is so is seen 
from the following table, 
which is eompikid from 
actual tests. A column 
the candle- [lower has also 
been added, and to give a better 
idea of tlK*sc variations the figures 
have been plotted in 182. 


giving 


185. UaUT DISTRIBU- 
TION FROM SHADES IN 

186 AND 187 


VoltJiife at. 
terniinulH of 
lamp. 

randic 

I’ower. 

Wattn taken 
for vtu^h 
r’4in(lle‘|N>u’er. 

KO 

40 


85 


7*0 

00 

8-5 

5*3 

05 

11-9' 

4-24 

100 

160 

3*5 

105 

20*7 

2-9 

110 

27*2 

2-5 


The Ageing of Incandeecent 

Lamps. The considerations in "the preced- 
ing paragraph lead up to another point If 
the lamps are so much more efficient as regards 
energy consumption when they are run at a 
higher voltage than that stamped upon them, 
why do we not run them at this incroased 
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voltage ? The reafK>ii ia that all incandescent it in generally beet to run the lamps at the ra^d 

lamps, whether gas or electric, deteriorate with volta^ and to throw them away after they have 

use, and this deterioration is the more rapid been in use some 400 or 500 hours, because, after 

the higher the temperature at which they are this, running expenses will soon amount to the 

used. The life, or the time during which an cost of a new lamp. 

electric lamp will burn before breakii^. when The Uee of Large Lamp«bulbs. To 
used at normal voltage, ma^ be anything from reduce the amount of blackening on the inside 

1,(KK) to 2,000 hours. During this time, how- of the lamp-bulbs, several manufacturers have 

ever, the lamp is slowly losing its power and rccentlyadoptedatypeof lamp in which, although 

efficiency, ana it may be advisable to discard the filament is the same shse as hitherto, the 

it long liefore it would finally bre^k. The globe is two or three times the usual size. ^With 

deterioration apiiears to lx* clue mainly to this arrangement the molecules do not impinge 

two causf‘« : ( 1 ) a decrease in the conducting with eithejr as much force or frequency upon 

(piality of the carlion, so that its resistance the hot filament, and any deposit of carbon 

goes up and its surface liecomes less pow'crful which lakes place now is spread over a larger 

in emitting light ; and (2) the few millions of area and is therefore less dense and less 

molecules of gas still left in the bulb after the resisting to the transmission of the light, 

exhaustion pro(^<‘ss, in th(‘ir violent to-and-fro The Caiidle«power of a Lamp. It is 
movementH, impinge iifnin the white-hot carbon, a diflicult matter to define what is the candle- 

conv(^y jiarticles of it away and deposit them power of any source of illumination. A lamp 

on the surface of the bulb. The decrease in power emits light in all directions, and the difficulty 

and cfH(ucncy is shown in the following table, of measurement arises from the fact that in 

from which curves in 183 are some directions more light is 

plotted. Tlio figures are (compiled being transmitted than in others, 

from exrHTiments carried out cm shows diagram matically 

forty-(*ight 2(H)- volt lamps of the amounts of light emitted in 

various manufactures : the various directions. This lamp 

186 . 8HADB FOK uwTBi- WBH evidently rated by the 

BUTiNu LioHT maximum amount of light it 

gave out in one direction, but 
another way is to estimate the 
total flux of light in every 
direction ; and the average is 
spoken of as the “ mean 
spherical candle - power.” In 
street lighting, how'ever, seeii^ 
that all light sent upwards is 
useless, it is more usual to 
speak of the “mean hemi- 

187 . SHADE FOB CON- spherical candle-power,” mean- 

CENTRATINO LIGHT jj^g mean candle-power 

Deterioration of Lampa« Now, w'ith emitted in all directions below' the horizontal, 

regard to the incr€*ased cfticiency at higher The second curve given in 184 shows the effect 

voltag<'s, because the lamp is lieing used more of frosting the lamp- bulb, This diminishes by 

violently, we should expect that the deteriora- about 12 to 15 per cent, the total amount of 

tion would Ik? more rapid. Such is, indeed, light, but at the same time diffuses the light so 

the case, and it is found h^ experiment that a that it is not very glaring in any one direction, 

lamp run at 10 }ht cent, above its normal Illumination for Various Purposes 
voltagt' runs for only about twelve ho\irs. The For the purpose of marshalling the d^tribu 



following table shows very clearly the marked 
decrease in life which oceurs .when lamps are 
run at voltages which are within the voltage 
variations allowable in ordinary house supply : 


' ' ' '■■'■'■ I The table demonstrates 

o’f^Normai i that it is false economy 

VuiUKt*. i Noriimi Lift', to over-run lamps, anti 

also shows how im- 

100 j l(K) portant it is to have 

jjji I the voltage kept as con- 

. !()•{ I stant as possible. In 

104 I 45 places where energy is 

cheap — say, Id., 2d., or 

3d. per unit — it may be worth while to over- 
run lamps slightly, because an extra expense 


in renewals can be more easily allowed. In 
placoB where the price is above 3d. per unit. 


tion of the light, shades and reflectors are ii cd. 
For this purpose white opaque materials (bett-er 
not shiny) are preferable to mirror glass, because, 
although the loss in transmitting the light is 
2 or 3 per cent, more, no deep shadow's are 
thrown, and the lighting is therefore much 
softer. The shape of the shades and leflectors 
determines the quality of the illumination, and in 

185 we have curves showing the light transmitted 
in various directions, using the shade shown in 

186 and 187 with the same lamp. The first 
shade is evidently suitable for a distributive 
illumination, while the second is for concentra- 
ting the light, and should not be used for such 
as drawing-room lighting except if very intense 
lighting is required, when it can be used in 
clusters of four or five lamps each. 


Continued 
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NINETEENTH CENTURY PROSE LITERATURE 

3 . Beilis the Condndins Pert of Our Study in the Prose of this Period IE 

from Carlyle to Stevenson— together with a BibUographical Summary cwunwai™. 


By J. A. HAMMERTON 


Mrs. Carlyle. Almost as interesting as 
anything Carlyle wrote was the story of his owoi 
oiaAried life ; in some way, indeed that has 
been fruitful of more controversy than any 
of his boldest assertions in the domain of 
philosophy. Jane Welsh Carlyle (b. 1801 ; 
d. 1866) was almost os notable a woman as 
her husband was a man, for her Letters and 
Memorials ’* prove her to have been one of the 
most acoomptished women of her time, a shrewd 
critic, fit to rank with the great letter-writers 
who have contributed no inconsiderable pro- 
portion of what we call our national litera- 
ture. Mrs. Alexander Ireland wrrote an excellent 
“ Life ” of Mrs. Carlyle. 

Lord Macaulay. But Carlyle's greatest 
contemporary as an essayist and historian 
was Thomas Babinoton Macaulay (b. 18(M} ; 
d. 1859). Unlike Carlyle, Macaulay did not 
confine his labours to the desk. He was a 
public official and a member of Parliament 
as well as a man of letters. After a careful 
education, he became famous at the age of 
twenty-five as the writer of an essay on Milton 
in the “ Edinburgh Review.” In this review 
all his best known ” Essays ” appeared, if we 
except the biographies of Attorbury, Bunyan, 
Gol^mith, Johnson, and Pitt, which were con- 
tributed to the ” Encyclopiedia Britannica.” 
The “ Essays ” are rich in applied knowledge, 
drawn from the exceptionally retentive memory 
of an omnivorous reader. The judgments they 
contain, w'here these are not affect by the 
author's Whig sympathies, are usually sound. 
For a parallel to their diversity of subject 
matter we must go to Landor’s “ Conversa- 
tions.” But Macaulay was essentially a popular 
writer, one whose purpose was to think for his 
readers and to leave nothing to chance. Whole 
generations may be said to have bcKm nurtured 
on his writings. His influence will always be 
considerable Wh as a stylist and as a his- 
torian, though he will require to be edited wdth 
some care. The “ Essays ” on Warren Hastings 
and John Hampden, for example, are both based 
on inaccurate data. His great quality is clear- 
ness of diction, which he shares with Cobbett ; 
but his use of a succession of short sentences, 
while flattering to the eye, is not invariably 
acceptable to the ear. He is apt to overburden 
his theme with detail. His use of antitheses is 
responsible for much deplorably ineffective imita- 
tion. He remains, withal, a brilliant writer ; 
but, being brilliant, is hard. What he gains in 
glitter he misses in emotion ; he does not delve 
very deeply into the heart of things ; but without 
his aid many men and women of average insight 
and ability would never have been able to see so 
far or so well as they have seen. In this 


connection the educative value of Macaulay's 
writing** cannot easily be exaggt^rated ; it 
may be more easily satirised. In the realm 
of prose his relation to Carlyle is that of 
Tennyson to Bro'a'ning in the realm of pm^try. 
It is curious to notice that, in judging Scott, 
both Carlyle and Macaulay erred, if at all, on 
the side of severity ; but it is ustdul to remem- 
ber that neither of them had the “ .lournal " 
before him. Macaulay has betm infinit ely happu^r 
in his bio^apher than w^as (^irlyle; the fine 
tribute of his nephew. Sir Gtwrge Otto 
Trevelyan, to his memory reveals to us a family 
affection, for any sign of which we might Hear(;h 
the ” Essays ” in vain. 

Specimen of Macauley'e Style. We 

give as a sample of Macaulay’s style a famous 
passage from the ” Essay ’’ on Von Ranke (1840) : 

“ The ('atholic (liurcli is still sending forth to 
the farthest ends of the world missionaries as 
zc^alous as those who landed in Kent with Augus- 
tin, and still confronting hostile kings w'ith the 
same spirit with which she confronted Attila. 
The numbt^r of her children is gnuitiT than in any 
former age. Her acquisitions in the New World 
have more than compensated for what she has 
lost in the Old. Her spiritual ascendancy ex- 
tends ovw the vast countries which lie Indw^een 
the plains of the Missouri and (^ape Ifom, coun- 
tries w'hich, a century h(‘net\ may not improb- 
ably contain a population as largi^ as that which 
nowr inhabits Europe. . She saw the 
commencement of all thf‘ governments and of all 
the ecclesiastical estahlishments that now exist in 
the world ; and w'e feel no assurance that she is 
not destined to see the end of them all. She was 
great and respected before the Saxon had set 
foot on Britain, Indore thf< Frank had passed the 
Rhine, when Greiuan chxjuence still flourished 
in Antioch, when idols were still w^orshipped in 
the temple of Mecca. And she may still exist 
in undiminished vigour w'hcn some travcdlcr 
from N<^w Zealand shall, in th(^ midst of a vast 
solitude, take his stand on a brok<*n arcdi of 
London Bridge to sketirh the ruins of St. Paul’s.’* 

Touching thf* study of Macaulay, it may bo 
well to refer the student to our remarks *on 
page 107, where, it will be rememl>cred, we 
agretni upon a plan of study f<»r differtmt 
authors, making special mention of Mat^aulay. 

Carlyle's Contemporaries. John 
Sterlino (b. 1806; d. 1844) was greater as 
a literary influenct than os a writer. But he 
was a valued contributor to severarreviews ; his 
“ Essays and Tales” were edited by his former 
tutor, J. C. Hare, and he was for a time pro- 
prietor and editor of the “ Athenaeu^” and 
founder of that once famous literary circle, the 
Sterling Club. Richard Chenevix Trench 
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(b. 1807 ; d. 1886) waa an indefatigable philo- 
iogiat whose Study of Words ** and other kin- 
dred books have proved worthy of bringing up 
to date. WiLUAM Spalding (b. 1809; a. 1859) 
was a contributor of Shakespearean articles to 
the “ Edinburgh/* and wrote a small “ History 
of English Literature.** Edwabd FitzGerald, 
a member of the Sterling circle, is, as a prose 
writer, best represented by his “ Euphranor : A 
Dialogue on Youth,*’ and his wonderful letters. 
A now all but forgotten worthy, Robert Aris 
W iLLMOTT (b. 1809 ; d. 1863) did not a little by 
his biography of Jeremy Taylor to promote a 
study of that writer, and % a cnarming little work 
on the “ Pleasures, Objec^ts, and Advanti^es of 
Literature” to win a well-merited reputation for 
quiet and simple scholarship. John Brown 
(b. 1810 ; d. 1882), the author of some delightful 
essays entithNl ” Hors Subseciva* ” (Leisure 
Hours), will always have a place by the side of 
(’harlcM Lamb. He is easily among the masters 
of English prose, and his little sheaf of writings 
is one of tne most precious in our harvest of 
Literature. John Forster (b. 1812; d. 1876) 
wrote many admirable eM>ays in history and 
biography. His “ Life of Dickens ” remains 
the most popular of his works. Sir Arthur 
Helps (b. 1813 ; d. 1875) wrote a series of essays 
and dialogues entitled ” Friends in Council,** 
which have long lost favour. Ho edited the 
KpiM'ehes and addresses of the Prince Consort 
and Queen Victoria’s “ Leaves from a Journal 
of Our Life in the Highlands.” To Richard 
William Church (b. 1815; d. 1890) wo owe a 
standard criticism of Dante and able studies 
of Spencer and Bacon in the “English Men of 
Letters.” Mark Paitlson (b. 1813 ; d. 1884), 
another contributor (of the volume on Milton) 
to this series, wrote a “ Life of Isaac Casaubon,” 
a well-known classical scholar who lived in the 
sixteenth century. Compared w ith his scholarship, 
Pattison’s output was singularly limited ; but 
his life-story is a fascinating if sad one. He 
is mercilessly oarioaturid as Mr. Casaubon in 
•• George Eliot’s” “Middlemarch.** SirCHARLES 
Gavan I)uPFY(b. 1816; d. 1903) wrote a charming 
w ork on “ The Ballad Poetry of Ireland.” (yEorqe 
Henry Lewes (b. 1817 ; d, 1878) founded and 
tnlited the “ Fortnightly Review’,” and did much 
to popularise philosophy and science. 

Froude and Others. The name of 
James Anthony Froude (b. 1818 ; d. 1894) 
is the centre of a perfect whirlwind of con- 
troversy. As a partisan ho excelled Macaulay. 
His contentious character colours all he wrote, 
bnt his “ Nemesis of Faith,” “ Oceana,” 
“ Short Studies on Great Subjects,** and his 
" Lectures ’* possess a positive if all but 
indefinable fascination for most readers. He 
w’rote with a sincerity that w’os almost Car- 
lylean, and his thought frequently soars to 
heights of undeniable eloquence. Georgs 
Brimlsy (b. 1819 ; d. 1857) was a critic w’hose 
anonymous contributions to “ Fraser’s *' and 
the “ Spectator ** thoroughly merited their 
republication in collected form. His studies 
of Tennyson, Wordswortii, Patmore, Carlyle, 
Thackeray, L3rtton, Dickens, Kingsl^, Wilwn, 
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and Comte justify his place in literary history 
by the side of such writers as Richard Holt 
Hutton (b. 1826 ; d. 1897), Walter Bagehot 
( b. 1826 ; d. 1877), James Hannay (b. 1827 ; 
d. 1873), Henry Hill Lancaster (b. 1829 ; 
d. 1875), Henry Morley (b. 1823 ; d. 1900), 
Sir James FitzJames Stephen (b. 1829 ; (L 
1894), Lesue Stephen (b. 1832 ; d. 1904), 
WiLUAM Mu9TO (b. 1845 ; d. 1898), James 
Thomson, “ B.V.** (b. 1834 ; d. 1882), Wiluam 
Ernest Henley (b. 1849 ; d. 1903), and others. 

The Influence of RueRin. JVdhn 
Ru.skin (b. 1819 ; d. 1900) proved a great 
socnal force as w’cll as a great critic. Perhaps 
his paramount service in criticism was his defence 
of Turner. He imparted an incalculable impetus 
to the raising of the standard of labour ; what- 
ever nature of lalK>ur it may be, it can hardly be 
regarded without some respect by anyone who 
has come under the influence of Ruskin’s teaching. 
Like (’arlyle, and, in a lesser degree, like Froude, 
Ruskin gloried in the power of imparting and 
inspiring enthusiasm. He sought after the 
truth with all the ardour of Carlyle, and the 
student of his works will witness with mingled 
feelings how, time after time, he was compelled 
by his ow’n discoveries to relinquish positions 
he once thought to be unassailable. He was 
the embodiment of the spirit of reverence and 
a high priest of the temple of Iwauty. He has 
opened our eyes to the infinite variety and charm 
of external nature, and oven the clouds have 
a different meaning to us since Ruskin wrote 
about them. His style glows with rich colour 
and is f ull of musical sweetness. 1 1 is impregnated 
with the influence of Bible study, an influence 
w'hich, however, can be realised only by those 
whose knowledge of the Bible corresponds in 
some measure to his own. 

What Arnold Taught Ua. Matthew 
Arnold (b. 1822 ; d. 1888), whose work as 
a poet has been discussed in these pages, com- 
bined social with literary criticism. He fore- 
told the fall of the aristocracy and distrusted 
the middle-classes, but much that has been 
written and said concerning liis “ contempt 
for unintellectual people ” is unjustified, and 
caused him no small amount of disquiet, as his 
“ lA^tters ” — especially the epistle written to his 
mother in 1868 — testify. As a writer, he had 
much in common with Sainte-Beuve, perhaps 
the greatest literary critic of the nineteenth 
century, his standpoint in regard to art and 
letters being in many respects more French 
than English. First and foremost he was 
a scholar, and valued scholarship highly. 
His “ Essays in Criticism,” “ Culture and 
Anarchy,'* “ Literature and Dogma,” and an 
earlier work, “ On Translating Homer,” are 
his most widely-read books ; but there is 
no complete edition of his prose writings, 
and no definite biography has been written 
of him. Mr. G. W. £. Russell, in his very able 
but unsatisfying monograph, sums up the in- 
debtedness of his friends and followers to 
Matthew Arnold in these words : “ We who were 
happy enough to fall under his personal influence 
can never overstate what we owe to his genius 



and his 83 naipathy. He showed us the highest 
ideal of character and conduct. He taught 
us the science of good citizenship. He so inter- 
preted Nature that we knew her as we had never 
known her before. He was our fascinating 
and unfailing guide in the tangled paradise of 
literature. And while for all this we bless his 
raemoi^, we claim for him the praise of having 
enlarged the boundaries of the Christian King- 
dom by making the lives of men sweeter, brighter, 
ayd more humane.” 

Walter Pater and Others. Eminent 
among the other critics who lent distinction 
to English letters in the latter part of the 
nineteenth century was Walter Horatio 
Pater (b. 1839 ; d. 1894), whose exclusiveness 
was akin to that which so long kept Matthew 
Arnold aloof from the average reader, and whose 
” Sketches in the History of the Renaissance,” 
” Imaginary Portraits,” and “ Appreciations ” are 
marked by an exotic beauty of style, refinement 
of taste, breadth of culture, and keenness of 
insight. Into the point of view of Walter Pater 
it is not here necessary to enter, but this must 
come into consideration where the permanent 
value of his work is considered. A similar 
remark is called for in regard to the writings 
of another and a less “ precious ” hedonist, 
John Addinoton Symonds (b. 1840 ; d. 1893), 
who also helfX’id to bring the bright side of tlu* 
Renaissance, as well as that of Elizalx'than 
England, before English readers. Philip (Gil- 
bert Hamerton (b. 1834 ; d. 1894) wrote a 
series of letters on ” The Intellectual Life " 
which literary aspirants should not neglect. 
Young pt^ople especially should read “ The Ideal 
Life,” by Henry Drummond (b. 1851 ; d. 1897), 
author of “Natural Law in the Spiritual World.” 
whose “ Life,” by George Adam Smith, one of 
the finest of modem biographies. 

Another critic of varied talent and remarkable 
industry was Wiluam Sharp (b. 1856 ; d. 1906), 
and there is literary charm in the essays of 
Richard Jefferies (b. 1848 ; d. 1887), while 
a fine quality marks the essays of Alfred 
Ainger (b. 1837 ; d. HX)4). The life work of 
Richard Garnett (b. 1835 ; d. 1906), biographer 
and literary historian, should b;;^ studied os ex- 
emplifying the poisibilities of self-help and the 
value of adopting a >%ide, as against a narrow 
and “specialist,” interest in literature — a point 
we have already found occasion to emphasise. 

The Eseaye of “ R. L. S.” Robert 
Louis Balfour Stevenson (b. 1850 ; d. 1894) 
has been described as “the happiest master 
of vagabond discourse in the whole of the 
nineteenth century.” He travelled directly 
for his health's sake ; the indirect benefit of 
his travels to English literature it is difficult 
to over-estimate. He began as an essayist, 
and his chief prose works, apart from fiction, 
are “ An Inland Voyage,” “ Travels with a 
Donkey in the Cevennes,” “ Virginibus Pueris- 
que,” “ Familiar Studies of Men and Books,” 
“ Memories and Portraits,” and “ Across the 
Plains.” He won fame first as a writer of 
romance, and then, turning to the hitherto 
almost neglected prose em&yn^ the public found 


in them the most intimate and delightful self- 
revelations of a winning pi^rsonality. Steven- 
son s style is the outcome of inhnite labour j 
it is not a style that could l>c copied with profit, 
but the young writer with aspirations should 
read, mark, learn, and inwardly digest all the 
l>ooks we have just named. In an age of 
journalism,” says l^ofessor Raleigh, “ of liarrtui 
reiK'tition and fruitless ex|)atiation, it is higli 
praist' to give even of a great prose writer to 
my of him that he never pros<»s. This jwaise 
is due to Stevi'nson ; his chisc'l, which rang in the 
workshop of many masters, was always wiel(U*d 
under the direction of a marvellously quick 
eye, by a hand that gathered strength ami 
confidence every year. He has left no slovenly 
work, none that has not an inimitable dis- 
tinction, and tlie ('harm of expression that 
bt'longs only to a ran' spirit. If the question 
lie raistxl of his eventual pla<*e in the great 
hierarchy of English writers, it is enough to say 
that the tribunal that shall try his claims is noV 
yet in mission ; when the time conu's Ih^ will be 
summoned to the bar, not with tlie array of 
contemporaries w'hose nanu's a ftsilish public 
linked to his, but with the chief pros4* wTiters 
of the century, few of whom can face the tiial 
with less to extenuate and h'ss to e(»nceal.” 

We have now nobd most of the important 
prose- writers of the nint'tecmth century, ex- 
cluding those who are still alive ; but there 
remain a gcxxl many nanu^s which call at least for 
mention, and without <*ndeavouring to eompih* 
a complete list of th(‘s(‘, we shall indic^aU* as 
many »is jK)ssil)le in the bibliographical summary 
with w'hieh we bring this section of our sttuly 
to u dost?. It will 1 k^ worth our while to n?serv(' 
for w^parate considcTation those* writers who, 
though essimtially of the nineteenth century, 
are still living. Therefore, in our next study 
W'e shall pass in review the repn‘S(‘ntativ(* 
writers of prow*, other than that of fiction, from 
Masson to Ghesterton. 

Biography and History. The work < of 
rome of the chief biographers and historians of 
the nineteenth century liave lM*en referred ta 
already. In the field of biograpliy the following 
books are generally admitted to 1 m^ of iKTmanent 
value : Southey's “ Nelson ” ; Lockhart's 
“Scott”; Ix!wWs “Goethe”; (’arlyle's 
“Sterling”; Froude’s “ ('arlyle ” ; Stanley’s 
“ Arnold ” ; Forster’s “ Dickens ” ; Milrnan’s 
“ Gibbon ” ; Mrs. (iaskell's “ (’harlottc» Bronte ”; 
Masson’s “ Milton ” ; Sja dding's “ Bm on ” ; 
Sidney Lee’s “ Shakespeare ” ; (iifford’s “ Ben 
Jonson ” ; Ooss’s “ (ieorge, Eliot ” ; Dowden’s 
“Shelley”; Martin’s “Prince Consort”; 
John Morley’s “ Voltaire,” “ Rousseau,” and 
“Gladstone”; and lx>rd Tennyson’s “Life” 
of'his father. 

History bulks largely in the |Miriod under 
review'. The chief works on English history 
are Hallam’s “ Constitutional History of 
England ” ; Lingard’s “ History of England 
to 1688”; Macaulay’s “History of England, 
from the Accession of Jamies II.” ; Carlyle’s 
“ Cromwell’s Letters and Speeches ” ; Froude’s 
“ From the Fall of Wolsey to the Defeat of the 
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Armada ” ; Oreen^a “ Short Hiatoiy ” (the 
best of its kind) ; Gardiner's ** History of 
England, 1603-1642," “ History of the Great 
(3ivil War," “History of the Commonwealth 
and Protectorate,’* and “ Oliver Cromwell ” ; 
Freeman’s “ History of the Norman Conquest," 
“ Growth of the English Constitution," and 
“ The Resign of William Rufus " ; Stubbs’s 
“ (^mstitutional History of England " ; Sharon 
Turner’s “ History of the Anglo-Saxons " ; 
Seeley’s “ The Expansion of England " ; Buckle’s 
unfinished “ History of Civilisation " ; Lecky’s 
“ History of England in the Eighteenth Century,” 
and other works on European history ; Seebohm’s 
“ Th« Oxford Reformers of 1498," “ Era of the 
Protestant Revolution,” “The English Village 
(Jommunity," and “ Tribal System in Wales ; 
Creighton’s “ Simon do Montfort," “ History of 
the Papacy during the Reformation Period," 
“ Queen Elizal>oth," and a charming little* 
manual on “The Age of Elizabeth " ; Palgrave's 
“ Rise and Progress of the English Ck)mmon- 
wealth " ; Firth’s several books on the 
Commonwealth ; Bn^wer’s “ Henry VIII. ’’ ; 
and May’s “ Constitutional History of 
England. 1760-1863. ’ 

In addition must be noted Mill’s “ History 
of British India " ; Maine’s “ Village Com- 
munities," and “ Popular Government ’’ ; 
Ty tier’s “History of Scotland"; Burton’s 
“ History of Scotland " ; Coxe’s “ House of 
Austria ^ ; Grant Duff’s “ History of the 
Malirattas " ; Elphinst one’s “ History of 
India," and “ Rise of the British Power in 
the East " ; Kaye’s “ Histories of the Afghan 
and Sepoy Wars " ; Kinglake’s “ Crimea " ; 
Mitford’s, Thirlwall’s, Grote’s, and Finlay’s 
histories of Greece ; Thomas Arnold’s “ History 
of Rome " ; Alison’s “ History of Europe ” ; 
Merivale’s “ History of the Romans under the 
Empire " ; Milmon’s “ History of Latin Chris- 
tianity"; William Napier’s “History of the 
Peninsular War " ; and Agnes Strickland’s 
“ Lives " of the Queens of England luid Scot land. 

Theology and Philosophy. Students 
of philosophy and theology are recommended 
to refer to the following names in any good 
biographical diet ionary : Jeremy Bentham, 
Sir William Hamilton, Henry Mansel, Richard 
Whately, William Whewcll, David Ricardo, 
J. R. McCulloch, John Stuart Mill, Richard 
Owen, Charlies Darwin, Herbert Spencer, 
Thomas Henry Huxley, W. A. Butler, Thomas 
Hill Green, G. H. Lewes, Sir James Mac'kintosh, 
Thomas Malthus, John Keble, Edward Bouverie 
Pusey, Richard William Church, John Henry 
Newman (who^e style is especially important to 
ntudents of the language), W. E. Gladstone, 
Arthur Penrhyn Stanley, Thomas Chalmers, 
John W’illiam Burgon, Richard Hurrell Froude, 
Edward Irving, Henry Parry Liddon, Joseph 
Lightfoot, Frederick Denison Maurice, James 
Mozley, James Craigie Robertson, F^derick 
William Robertson, Richard Chenevix Trench, 
John Tulloch, Christopher Wordsworth, William 
Wilberforce, Charles Haddon Spurgeon, R. W. 
Dale, and James Martineau. 


Travel end Science. The records of 
travel and exploration are bri^tened by such 
names as those of Austen Layard, Samuel 
Bidcer, David Livingstone, John ^kerton, 
Charles Waterton, Geoige Borrow, Richard 
Burton, and Edward Lane. Some mention must 
also be made of the scientific studies of Max 
Muller, Charles Lyell, John Tynda^ and Hum- 
phiy Davy. The educational writings of four 
women — Harriet Martineau, Hannah More, A. L. 
Barbauld, and Charlotte Yonge — may be cited as 
witnesses to the rise and progress of “woman’s 
emancipation," which was so striking a feature 
of the nineteenth century. 

BooRa to Study. There is no satisfac- 
tory history of our nineteenth century prose. 
The nearest approach to one is found in 
Professor Saintsbury’s work (Macmillan, 7b. 6d.). 
The final volume of Sir Henry Craik’s “ Selec- 
tions ’’ (Macmillan, fis. fid.) is an invaluable 
guide. Ihe “ Maclise Portrait Gallery,” by 
William Bates (Chatto A Windus, 3s. 6d.), is a 
mine of useful information concerning the men 
and women of letters who lived during the earlier 
half of the century. Messrs. Chatto and Windus 
also issue M. Taine’s “ History of English 
Literature," in four volumes, at 28. net a volume. 
Professor Herford has edited for Messrs. Blackie, 
a series of volumes called “ The Warwick 
library." Of these, “ English Historians," by 
Professor Grant ; “ English Essays," by J. H. 
Lobban ; and “English Literary Criticism," by 
Professor Vaughan (28. fid. per vol.), contain 
much that is commendable. The following 
volumes in the “ English Men of Letters " 
series are also n^commended : “ Carlyle, " by 
Professor Nichol ; ‘De Quincey, by Professor 
Masson ; “ Charles Lamb," by Canon Ainger ; 
“ Landor," by Sidney Colvin ; “ Matthew 
Arnold," by H. W. Paul ; “ Macaulay," by 

J. L. Morison ; “ Hazlitt," by Augustine Birrell ; 
“ Ruskin," by Frederic Harrison ; “ Edward Fitz- 
Gerald" and “ Walter Pater," by A. C. Benson. 
Matthew Arnold is also the theme of useful 
monographs by G. W. E. Russell (Hodder A 
Stoughton, 38. 6d.) ; W. Harbutt Dawson 
(Putnam’s, 68.) ; and Professor Saintsbury 
(Blackwood, 28. 6d.). For Messrs. Blackwood’s 
“ Modem English Writers," Mr. L. Cope Corn- 
ford has written a Life of R. L. Stevenson ; 
Lives of Ruskin cmd Huxley have been written 
by Mrs. Alice Meynell and Mr. Edward Clodd 
respectively. Dr. Barry’s Life of “ Newman ” 
(Hodd *r A Stoughton, 3s, fid.) is excellent. Messrs. 
Ward, Lock have published shilling editions of 
Cobbett’s two grammars, and this virile writer’s 
“ Advice to Young Men " has been republished 
by Messrs. Routlet^e, also at Is. Inexpensive 
reissues of Carlyle’s works are published by 
Messrs. Chapman A Hall ; while Messrs. Long- 
mans have rendered similar service by the 
nublioation of popular editions of the works of 
Macaulay (together with the “ Life," by Sir 
G. 0. Trevelyan) and Froude. Mr. Geoige Allen 
is producing Ruskin in inexpensive form, and 
much of R.X. Stevenson has bera added to Messrs 
Chatto A Windus’s “St. Martin’s Library.” 
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AOBICULTBM DISEASES OF LIVESTOCK 

Sjaiptoiiit and Method of Treatment of the Chief Piteatet of Horses, 
KAiitiiiiu Cattle, Sheep, and Pirs. A Medicine Chest. Inaect Parasites 
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By Professor 

DISEASES OF HORSES 

The temperature of the body frequently povea 
a guide in Hicknoss. The stockowner should, 
therefore, obtain a clinical thermometer and 
learn how to use it. The temperature of the 
horse is from KX)® to 101° F., a rise to 10.3° 
denoting a feverish condition, and from 105° to 
100° a high fever. The bulb of the thermometer 
is very carefully introduced into the rectum, 
and there maintained from three to four minutes 
in order to obtain an accurate reading. The 
pulse, which is usually taken under the side of 
the jaw, where the artery will l)e felt, beats 
from 36 to 45 times per minute in health, but 
the horse must be jKjrfectly quiet. A beat of 
over 60 denotes fever. The pulse is rapid and 
small in such complaints as inflammation of the 
bowels, and weak in influenza; but inasmuch 
as its volume, rhythm, and character are all 
important, professional help should be obtained 
in cases of grave suspicion. Under normal con- 
ditions, the horse when standing quiet breathes 
12 times in a minute. 

The horseowner should carefully remember 
the fact that there are certain contagious 
diseases, anthrax, glanders, farcy, and rabies, 
which are scheduled, and which must \te notified 
to the police or such authorities appointed for 
the purpose, even whore the complaint is only 
suspect^. All being dangerous to man, this 
notification, accompanied by absolute isolation 
of the animal, is all the more important. 

Colic and Gripes. These much too 
common complaints are frequently caused by 
improper feeding or sudden change of food ; 
by impaction ; by the taking of too much green 
food, or by drinking a quantity of cold watt*r 
when overheated. The animal perspires freely, 
and rolls on the ground in pain, which may 
spasmodic. An injection of warm water often 
affords relief, or a dose of from 5 to 10 drams of 
aloes where spasm exists. If there is flatulence, 
linseed oil or ammonia is useful, together with 
massage. It is important to ascertain that the 
case is not one of inflammation, in w'hich the 
pain is continuous. Gripes are often removed 
l)y a draught composed of chlorodyne, hypo- 
sulphite of soda, and bicarbonate of potash, the 
dose being arranged by an experienced chemist, 
who should be acquainted, with the age and 
condition of the animal. 

Enteritis* or Innammation of the 
Bowels. This very dangerous diseaFe, from 
W'hich ammals seldom recover, somew'hat re* 
sembles colic, but the temperature is high, the 
body cold, the pulse fine and hard, and the 
belly tendw. Hot fomentations are useful, but 
there is practically no remedy, although in all 
cases the best skill should be employed. 
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Gastritis, or Inflammation of the 
Stomach. This disease closely resembles that 
just referred to, and is almost equally dangerOus. 
Amateur physicing should be avoiaed. 
Diarrhoea. This is more common in 

a than in older animals, and may be attri- 
to chill, sudden cha^e of food, improper 
food, acidity, or w'orms. cause should tot 
be ascertained, and the remedy applied in 
accordance with it. Foals with their dams may 
receive a dose of castor oil and laudanum, while 
acidity in the milk of the dam may be neutralised 
by the aid of carbonate of soda. Mixtures of 
opium powder, catechu and chalk, or of catechu 
and chlorodyne. may be administered, the dose 
being arranged by a druggist in accordance with 
the age and conmtion of the animal. 

Glanders and Farcy. This contagious 
disease — ^for glanders and farcy aife practically 
one — must, even on suspicion, be notified to the 
police, the horse being isolated. It is contagious 
to man. and is the result of the woik of an 
organism known as Bacillus malleus. There is 
a sticky discharge from the nostrils, usually, 
however, from one nostril. When the disease 
is recognised or proved by the injection of the 
material used for the purpose, and known as 
mallein, the horse is destroyed In bad cases 
there is high fever. Glanders and farcy take 
different forms, the latter affecting the limbs and 
skin, one disease running into the other. 

Catarrh. This somewhat common com- 
plaint is not of a serious character, although it 
should be promptly handled It is owing to the 
sudden ch^ges of the w'cather, coupl^ wii 
bad or irregular feeding, and indigestion, and 
may cause loss of condition and weight. A 
horse with catarrh should be rested in an airy 
yet warm and dry stable, and fed on simple fooo, 
such as mashes of bran, crushed oats, linseed tea, 
and cooked roots. Little drink should be given. 
Terebine and spirits of camphor ore useful. 

Pink Eye, or Distemper. This is an 
infectious disease attended with great loss of 
strength and condition, and accompanied with a 
thin discharge from the nostrils, cough, and fever. 
The temperature may rise to 104° or 105° F. 
A redness of the membrane of the eyelid is 
usual. There is thirst, constipation, and. scanty 
urine, with a w eak pulse. The animal should 1^ 
stabled, as in the case of catarrh, isolated, 
well nursed and fed, receiving gruel, eggs and 
milk, if there is great loss of strength, mashes, 
linseed tea, and steamed crushed oats. A little 
spirit may be good to sustain the strength. Hie 
temperature should be taken, and if to attack 
is severe, a veterinarian should be employed, 
since there are occasionally serious complications, 
involving pleurisy, bronchitis, or to uver. 






Pleufisy. This is practically inflammation 
of the membrane covering the lun^. There is 
coughs a thin and wiry pul^, with high temptTa* 
ture. The animal should be clothed and kept 
warm, and mustard applied over the affected part . 

Pneumonia. Although this disease is prf»b- 
ably owing to the presence and action of a 
specifi<? germ, it may be indirectly owing t<» 
exposure, overheating, and chill, or even a 
damp stall. The pulse is tiny and ven* rapid, and 
the breathing quick. A case should be treated 
w’Tth great promptitude by a professional man. 

Strangles. This chiefly attacks young 
horses. Its most important s\mptom is an 
abscess under the jaw, which is usually blistered 
or fomented imtil it breaks, or is ready for the 
lance. In either case it should be kept clean 
with antiseptic. 

Fistula. This disease appears on the 
withers, and should be attacked immediately 
it is noticed, inasmuch as if neglected the bony 
structure beneath may be implicated and 
recovery become impossible. The aid of a 
veterinary surgeon is essential, that the part may 
be opened and cleansed. The affected horse 
should not 1h* worked, but allowed freedom for 
sufficient exercise and pure air. The feeding 
should be sound but not high, the efforts of the 
owner being directed to maintenance of good 
bodily condition, that the animal may throw off 
the abnormal formation, and build up new tissue. 

Worms. Tlie digestive organs of the horse 
are attacked from time to time by worms [7. page 
26*27] of parasitic character of several varieties. 
Some are knowm to be consumed when grazing, 
especially on W’et land. This is the ease with 
the red parasite known as SttongyUifi teirar- 
an thus, a bloodsucker, the presence of which is 
followed by diarrheea, wasting, and often by 
death. It may be noticed in the manure of the 
horse, and wdiercver observed steps should 
immediately be taken to remove the animal 
into a dry, light, and w^ell ventilated box which 
is thoroughly clean, and to feed and nurse him 
in the best manner possible, milk and eggs, 
linseed tea, gruel, and mashes being employed. 
The treatment of horses with worms, however, 
depends upon the variety of the parasite. 
Turpentine and oil or santonin are usually 
employed. Here, again, advice will he found 
the cheapest help in the end. 

CracKed Heel. This is usually accom- 
panied by lameness, and may be caused by a w'ct 
stall, or constantly wet feet. Washing the feet 
shoidd be avoided, the dirt being allowed to 
dry and then removed with a brush. White 
vitriol ointment may be employed as for 
thrush and sore shoulders. 

Curb. This is a sw^elling which appears a 
little below the hock, and is better recognised 
in profile. The part may be blistered or fired. 

Foundar^ or Inflammation of tbo 
Foot. Founder frequently f ollowrs bad feeding, 
cold or wet. The feet become heated, and the 
horse is in pain, and prefers to rest. He loses 
condition, and exhibits great thirst, the pulse 
being meanwhile strong. The shoes should 
be removed, and cold bran poultices applied 
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to the feet. The bed of the stall should be 
covered thickly with short straw or peat moss, 
and very little exercise given, and that on soft 
soil. A few’ draughts or drenches should bi' 
obtained to help the animal through, a little 
green food btung given when nc'overy In'gins, 
Groaao. This term is applied to a greasy 
condition of the skin of one or inori^ limbs, and 
is sometimes a(*eoinpanied by a discharge. 
The affected parts may Ik» powdered with 
bora(‘ie tu’id and alum, and kept clean and 
earefuUy bandaged. The animal should be fed 
well, green food being siip[)lied ; a ball from the 
veterinarian will help to bring back condition. 

Capped HocKa. This is praetieully a 
swelling of a tendon, which is followed by a 
condition resembling a cap over the point of 
the hock. It may result from a hriiise. The 
seat of the disease may h(‘ in or lieneativ tlu‘ 
tendon. The horse should rest, and the affiH'ted 
part he regularly dressed with a lotion obtained 
from a druggist skilled in thest* matters or fnuu 
a veterinari;»n. There are two or ihrw firms 
w'ho provide eivlliH'tions of lotions and medicines 
for simple diseases at reasonable priet^. 

Broken Knees. Hroktm knee is usnally 
the ri>Hult of a fall. A men* bruise or graze, 
if kept clean, rapidly heals, hut where the 
joint is op<mt*d tluTc is a diseharp* of fluid 
(synovial), usually know'n as joint oil. As this 
is serious, atttmiion must be given at one<\ 
and even then prolongc'd rast and nursing will 
be necessary for recovery, must b** tak(*ii 

to remove any grit or dirt, and th<^ wound 
should be dressed with a H|)eeial lotion obtained 
for the purpose, and thr^n bandaged. Hoth 
<‘leaning and dressing should be frequent, the 
spong<^ h(*ing Hoak«*d in water which has lH‘en 
purified with an antiseptic. An oil of (‘loves 
dressing on cottonwool will lx* found useful. 

Mange. This is a contagious, inflammatory 
condition of the skin caused by the iwlivity of 
a parasite. Th(‘ horse rubs himself, and the 
hair falls off, wliih^ condition is h»sl. He should 
he isolat(‘d in a clean stable, and dresm^d with 
sulphur ointment. Neith(^r stalfle nor brushiw 
employed for the? patient sliould b(i used until 
thoroughly disinfected. 

Mud Fever. This is really an irritation 
caused by th(^ pn^senee of dirt allowed to accu- 
mulate on the skin, and hud stable manage- 
ment ; an (rruption also apja^ars, usually on 
the legs, w'ith loss of condition. The horse 
may be fed on bran miishc^s, crushed K( alded 
oats wdlh a little green food and an odd mangel 
or carrot or two, with a little first -claMs hay ; 
an ounce of linseed oil may Ikj given eot^h night 
and a few powders obtained from a veterinarian. 

Navicular. This is a disease of the 
navicular bone and its surroundings, usually 
in the fore feet. The horse goes shaky or limp, 
and although he may do a little work, he becomes 
practically unsalable. Help can he given, 
but no cure effected, by a veterinary operation, 
after which a short-toed shoe with a leather 
sole may bo provided for the affected foot. 

Qulttor. This involves a swollen ana 
heated coronet with running sores, often 
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caused by the presence of matter arisins from 
a wound in the sole ; the matter is discharged 
from the suppurating sores instead of below. 
Whether the wound is caused by a nail or other- 
wise, the place should be cleaned with an 
antiseptic dressing and encouraged to discharge 
below by poulticing. In the presence of ouittor, 
however, the sores must be opened, cleaned, 
and induced to heal by the promotion of a healthy 
condition of the affected parts. Rest should be 
given, and the work performed by a veterinarian. 

Ringbone. This disease, usually in the 
hind legs, may be seen when really large, or 
detected by the fingers of an expert on or near 
the pastern joint. It may be caused by a blow 
followed by inflammation and lameness. Rest and 
firing by a veterinarian may have good results. 

Ringworm. Ringworm is caused by a 
arasite, the irritation being followed by Ions of 
air. The patches should be kept clean and 
dressed with tincture of iodine or an ointment. 

SandcracK. In this case the horny 
structure of the hoof cratiks, and may cause 
lameness ; the extension of the crack must be 
prevented, and a healthy condition promoted 
by light exorcise, cleanliness of the part, and 
the drawing of the divided portions together. 
The horse must rest if in pain. 

Sidebone. This is a hardening of the 
flexible cartilage behind the cannon bone, 
usually on the fore legs. It dimini'^hes the 
value of a horse, although ho may do good work 
for years. Rest may l>o necessary, and some- 
times firing, but turning out in suitable weather 
for some weeks may have excellent results. 

Spavin. tSerious ns this complaint is in the 
horse ust*d for ftist work, farm and cart horses 
suffering from it arc commonly employed and 
often work as well ns when sound. Spavin is 
the result of inflammation which att^ks the 
Inmo of the hock, and which is followed by 
enlargement and lameness. If the enlargement 
is not not iceable, it may yet be discovered by 
the touch of a skills hand. The horse should 
be rested and professionally treated, and the 
wisest plan is to turn the animal out to grass 
if weather permits. 

Splint. Splint attacks horses ridden and 
driven rather than cart or farm horses. It is 
really a bony deposit on the cannon bone, usually 
of one of the fore legs, "which causes lameness. 
Both heat and pain are present. The former 
may be reduced by cold sponging, and the latter 
by resting. A blister may be found useful, but 
one should be guided by a professional man. 

Thoroughpin. This trouble is a fluid 
distension or swelling, which is movable, and 
which appears at the back of a hock. It is 
sometimes painted wnth iodine, and sometimes 
punctured, but needs professional treatment. 

DISEASES OF CATTLE 

Anthrax, or Blacll Quarter. This very 
dangerous disease, known under many names, 
usu^y attacks young stock, and is due to the 

P resence of a b^illus, and is extremely fatal. 

'he attack is sudden, the limbs swell, sti&ess 
follows, with loss of appetite, extreme weakness, 


and a weak and rapid pulse. In severe oases 
death may follow in a few hours. A veterinarian 
should be called in at onoe, and no time lost in 
efforts to sustain strength and to ameliorate 
the symptoms. The brat plan, however, is 
to act on the principle of prevention, keeping 
the stock in go^ condition, never turning them 
out into fields where anthrax has ocourred, and, 
on farms where there has been loss from the 
disease, to insert a seton in the dewlap. In ca§e 
of attack the animal should be isolated, its b^ 
and manure burnt, and its stall purified, while 
after death the body should be buried in lime, 
or, still better, burnt, if this is possible. 

Catarrh. This is recognised bv a running at 
the eyes and nose, which may follow chill and 
exposure. It sho^d be checked before going 
too far, as it may be succeeded hy complications 
of a most serious character. Protection and 
good feeding are essential. The animal may 
receive a dose of Epsom salts, in accordance 
with its age, well fortified with ginger. In a 
severe case the feeding should consist of good 
gruel, warm bran mashes, scalded oats, and 
good hay-chaff, and, if obtainable, some green 
food — grass, clover or vetches — given in small 
quantities at a time. The system needs stimu- 
lating and well feeding, while a dry stall, venti- 
lation, and a little exercise should m provided. 

Huak, or Hooae. This attacks calves and 
quite young stock turned out to grass, and more 
commonly in their first year. It is caused by 
the presence of a worm, Strongyltis wterwrus, in 
the trachea, or windpipe. There is cough, 
follow'ed by wmkness, and, in bad cases, by 
death. Wet land should be avoided at all times. 
When an outbreak occurs, the stock should be 
changed to drier soil ; indeed, all yoimg animals 
should be fed on dry pastures, and fed well. 
It is the ill -fed youngster w'hich usually falls a 
victim to husk, and here the master's eye 
exercised daily over his herd is so valuable. 
A daily dose of turpentine may be administered, 
or, if the case is obstinate, the veterinarian 
may be instnicted to attempt to destroy the 
organisms, which sometimes respond to skilled 
action or to inhalation. 

Consumption, or Tuberculosis. This 
is, perhaps, the most destructive among all 
diseases of cattle. It has been stated on authority 
that 40 per cent, of the cattle in the country 
are affected. If it is suspected, the tuberculin 
test may be applied by a veterinarian, the rise in 
temperature, if definite, deciding the question. 

No tuberculous beast should be sold or allowed 
to remain near healthy stock, infection being 
extremely dangerous. Milk should not be sola 
from a tuberculous beast, nor calves and swine 
fed on the milk, unless it has been boiled. 

Red Water. This serious complaint is 
usually recogni^ by the dark or red oolour of 
the urine and diarrhoea, which is usually followed 
by constipation. Unless in very severe cases, 
a pound of Epsom salts may be given as a pu^, 
followed by daily doses of oil and turpentine. 
The disease is accompanied by great weakness, 
so that good nursing and rich feedmg are eesentiaL 
The animal should receive milk, gruel, linseed 



tea, ^d, if neoesfiary, spirite, but in all cases it is 
a wiro policy to obtain the assistance of a 
veterinary surgeon. The cause of the disease^ 
is not fully known, but it is more common on 
moorland soils than elsewhere. 

Influeiixa. The symptoms resemble in- 
tenslH^ catarrh, with fever and prostration. 
The disease is contagious. If there is constijvi- 
tion, as is most likely, a pint of linseed oil may 
be given, a little more, if necessary, followtHl by 
enemas if the trouble is continued. The animal 
should be isolated, and advice obtained in all 
cases. The feeding may consist of bran mashes, 
gruel, and a little green food from time to time. 
Water in which linseed has bt'en boiled may Ik* 
given as a drink. The body should be kept 
warm in a well- ventilated stall, and g(X)d nursing 
and rest provided. 

Pneumonia. This is recognised by a hard 
cough, cold ears and feet, hot, rapid breathing, 
chill, weakness, and refusal to eat. The c‘X citing 
cause is usually exposure and chill. The patient 
should be well wrapped up in a dry air-box, and 
fed on milk, mashes, linseed tea, and a little gretn 
food. It is always well to obtain an accurate 
diagnosis, advice, and medicine from an ex|)ert. 

Pleuro-pneumonia. This is a contagious 
disease, which must be reported when reeognis<‘d. 
It is frequently fatal, running its course* with 
rapidity. There is thirst, cough, refusal to fe<‘d, 
a hot, dry muzzle, foul-smelling breath, and 
foul, dry manure, with, in bad cases, wasting, and 
running mucus from the mouth. The dist*ase is 
imported. In all suspected cases there should 
be isolation, disinfection, professional advice, 
and slaughter on recognition. 

Foot and Mouth Disease. This is a 
contagious and disgusting disease, which must 
be notitied to the police. There is shivering, 
salivation, weakness, rapid pulse, with inhammu- 
tion, eruption on the mouth, tongue, often- 
times on the feet, and sometimes on the udder. 
An aperient should be given, to consist of a pint 
of linseed oil or | lb, of Epsom salts, the affected 
places being dressed -with a sulphate of zinc 
lotion. Salicylic acid in I -oz. do.ses, or sulphite 
of sodium in 3-drachm doses in water may be 
given twice daily. If the feet are attacked, bora<uc 
acid may be dusted over them. An attack may 
involve a number of animals, which will need 
constant attention to prevent too great loss of 
condition, and the spreading of the complaint. 
There should be isolation and complete disinfec- 
tion. Patients may be supplied w'ith linseed 
water as drink, linseed tea, milk, mashes, gruel, 
cut grass, and any food likely to tempt the failing 
appetite. The milk of affected cows should not 
be used for healthy stock. 

Abortion, Slinking, or Casting Calf. 
Abortion is caused by accident, exposure, or 
contagion, the calves being usually cast in the 
fifth month. In any case the cows should be 
isolated, thoroughly disinfected, the foetus, 
cleansing, and all matter connected with both 
buried with lime, or burnt. A cow which has 
<Mice been affected should not be used for 
breeding again until nine months have elapsed, 
or she may be fattened and sold. There is always 
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danger in buying in-calf cows in fairs and mar* 
kets ; hcncc the importance of some days of 
isolation before mixing with the herd. After a 
case of abortion every animal in the herd should 
be disinfected by sponging the vent with a 
solution composed of ‘it) pints of distilled water, 
3 oz. of glycerine and alcohol (specific gravity 
30). and ‘ij drat'hms of bichloride of mercury 
(poison). One case of contagious almrtion may 
Ik* followed by others unlt^ss great procuutionH 
are taken. 

Milk Fever, or “Drop.** This is a very 
dangt*rous (‘oniplnint, often attacking eo^^ whien 
are in high (condition and of particular strains. 
The animal falls soon after calving, displaying 
W’eaknesH, a dry, hot muzzle, and |H*rliaps re- 
lapses into a state of eoina. The actual cause is 
unknown; prevention is the wisest course. 
Fleshy or suspi^eted cows should be turned out on 
scanty pastures after drying off, or, if stall-fed, 
kept on light rations, of which bran mashem form 
part, linseed water being occasionally used to 
keep the bowels in ordtT. A pint of salts given 
twice with intervals shortly before calving is a 
practice many follow with success. Where tht» 
appearance of the (*ow raises suspicion that she 
may fall, lo to 12 drops of tincture of aconite 
may be given, and continued every six hours or 
so. if there is no change*. Where a ease o(u*urs. 
the animal should Ix^ w(*ll wrapped u}) to main- 
tain warmth, the bowels being k<*pt (»ptm with 
linseed oil, salts, or a gruel enema.- 

Garget. Tliis is a troubh'some complaint 
attended with great risk and loss in valuer in 
the cow. The udder is attaerked by inflammation, 
and its internal strue ture^ involved, so that the 
power of yielding milk may Ik* lost. It is usually 
owing to chill, injury, or bad mantigement. The 
udder IxvonK^H hard, but may 1 m^ inasHeiged, 
and the calf used to empty it from time to time. 
When garget appears, the udder may Imi poul- 
ticed with linsecxl meal, and TiK^dicine obtained 
from the veterinarian. If an ulcer forms, it 
should be kept clean with an ant isc^ptic, such as 
carbolic acid, I part to 2.’) parts of water. Simple 
hard Hfldvr, which often m'curs after calving, may 
be reducc*d by giving J lb. of sails and an ounco 
of ground ginger in gruel, followed by freipjent 
rubbing, and by allowing the calf to suck oftencr. 

Hoven. Tliis usually occurs from overeating 
young, fresh green food in spring, cspwially 
where cows break bounds and enter a field of 
vetches, clover, or sonu* other green crop, 
when the dew is upon it. The animal is 
blown with gas, parts of alidomen when tapfMid 
resounding like a drum. In bad cosok the dis- 
tension presses on the heart, the circulation is 
impeded, and death may occur by suffocation. 
The commonest simple remedy is J lb. of hypo- 
sulphate of soda, given in a pint of water, this 
being reiieated in a short time if ncHu^ssary. If 
it is perceived that a cow is in danger, the paunch 
should be pierced with a trocar and canula, 
which should be kept on every farm, or, failing 
this, with a penknife, behind the short ribs on 
the left side. The trocar is removed, and the 
canula, through which the gas quickly passes, 
remains in the wound, which should be kept 



clean, and which with care will quickly heal 
After relief the animal must be nursed, first 
getting an indent — 1 lb. of Epsom salts, with 
some ground ginger, or a pint of linseed oil — ^to 
clear the bowels. Food should be given in small 
quantities until danger has p^ssed, to include 
gruel, bran mashes, and linseed water. 

Impaction. This is also the result of gorging 
abundant dry or green food. There is less gas in 
this case, but action should be taken with linseed 
oil to purge the system. In bad cases advice 
must obtained. 

Colic. This trouble is often caused by over- 
feeding or bad feeding, followed by pain in the 
bowels, the generation of gas, and swelling. The 
first remedy is 1 lb. of salts, with 1 A oz. of ginger, 
i oz. of aloes l>eing sometimes added. If neces- 
sary, a stimulant must bo supplied, and in all 
cases help obtained. There may be gentle mas- 
sage with dry mustard. The /ceding to follow 
relief should bo chiefly composed of bran mashes. 
C\)lic may be caused by chill, or drinking too 
much very cold water. Where there is little gas 
evolved, but more pain, a pint of linseed oil may 
lie given, followed by a soothing drink, which 
should include opium, obtained from a veterinary 
surgeon. 

Inflammation of the Bowels. This 
disease is accompanied by pain, perspiration, and 
rapid pulse. It is caused by exposure and chill, 
and the consumption of quantities of cold water 
when the animal is heated. Ether and opium are 
usually given, but, again, the master should 
leave himself in the hands of a skilled adviser. 

Diarrhoea. If the faeces are largely mixed 
with mucus, great weakness soon follows an 
attack, but simple looseness, although it should 
not be ignored, may mean nothing. Bad cases 
occur from sudden changes of food or of pasture, 
from the consumption of bad food or water, 
and from chill. A pint of linseed oil with an ounce 
of tincture of opium may be given to clear the 
bowels, after which a binding draught may be 
administered, if necessary, this consisting of 
pow'dored chalk, catechu, and opium, the doses 
being arranged by a good druggist. In bad cases, 
which may be described as dysentery, the faeces 
are mixed with blood ; there is great w'eakness, 
and inflammation of the organs of digestion. In 
such there must he prompt action, good nursing, 
and the best advice. Diarrhoei in calves is 
caused by acidity, chill, and careless feeding. In 
ordinary cases IJ to 2} oz. of castor oil may be 
given in accordance wdth the age and size of the 
animal, followed by periodical doses of a cordial 
containing powdered chalk, ginger, opium, and 
catechu. It is prepared by any good druggist. 
Many cases of diarrheea are infectious, hence the 
importance of supreme cleanliness and isolation. 

White Skit, or Scour. This is common 
among calves taking milk. In ordinary cases the 
oil and cordial may be given as above, but where 
the disease is the result of a bacillus, Nocard's 
system must be adopted. The animal shivers, 
there is rapid emaciation, and death. The dis- 
charge is very thin and a yellowrish grey. 
Praotioally no treatment succeed in effecting a 
cure. The one thing is to prevent its occurrence. 


The bacillus enters the sj^stem throngh the navel 
cord ; hence, when the cow is about to calve she 
should be kept in a disinfected box on clean straw. 
The cord of the calf after birth should be tied with 
thread to 2 in. below the navel and cut an 
inch below the tie. The cord should then be 
dressed with a solution compos^ of 1 gramme of 
iodine ci^tals, 2 drachms of iodide of potash, with 
500 cubic centimetres of water pints), and 
subsequently coated with a solution oi I gramme 
of iedine ci^stals and 500 cubic centimetres of 
alcohol. This must be allowed to dry 
thoroughly, when a layer of 1 per cent, iodine 
collodium should be painted or coated over it, 
and well dried before the calf is released. Cows 
about to calve should be disinfected with a 
2 per cent, solution of creolin in water. The 
hands of the operator and the knife and thread 
employed should be sterilised or disinfected. 

Broken Horns. In bad cases the stump 
may be removed ; in others it may be smeared 
with the best Archangel tar, bound with tow, 
and subsequently with a clean cotton bandage. 

Cowpox. ^stules appear upon the teats, 
being usually communicated by the hands of 
milkers ; hence the importance of cleanliness. 
The affected teats may be bathed with a mixture 
of A oz. of chloride of lime in two quarts of water. 

Poisons. The most common vegetable 
poisons are yew and rhododendron ; but 
whether these have been eaten, or whether the 
animal has in some way consumed mineral 
poisons, the services of an expert are essential. 

The pulse of a beast is taken at the jaw, 
4,5 beats per minute ; while the temperature, 
which is taken in the anus, is 101® F. 

DISEASES OF SHEEP 

Anthrax and Foot and Mouth 
Disease. The remarks on these diseases 
under the head of Cattle apply also to sheep. 

Foot»rot, Scab [1], and Vermin have 
also been referred to in our general remarks. 

Catarrh. This is indicated by a running at 
the eyes and nostrils, Bometimes with the addition 
of a cough, loss of condition, and refusal to feed. 
The animal should be isolated, nursed, kept 
warm, and fed with gruel, to which a drachm of 
nitre may be added from time to time. 

Husk. This is accompanied by cough, weak- 
ness, and loss of weight. It should be promptly 
attended to, the affected animal being removed 
from the flock, which should be shifted on to a 
dry pasture and liberally fed. Lambs should 
not feed on grass over which older sheep have 
been numing. The patient should receive a 
mixture of turpentine and olive oil, prepared 
by a druggist, and be fed, a small quantity at 
a time, on nutritious rations, as crushed oats, 
vith a livt^e flnely broken linseed cake, and 
sweet hay-chaff, and gruel or milk, if necessary. 
The complaint is caiued by the presence of a 
worm, Strongylus filaria [10]. 

Pneumonia. An attack of this disease 
is accompamed by fever, loss of condition, 
thirst, lal^rious breathing, and refusal to feed. 
It is caused by exposure and ohiU, and is dan^ 
gerous. The strength should be maintained by 
the aid of spirits, twotaUespoonfuls being given 
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in linseed tea. milk, or grael, with a little ginger 
Guided. Expert advice is essential. 

Trembles, or Loupins 111. This 
disease, which affects the nerves, is believed 
to be due to the presence of a fungoid parasite 
communicated through the sheep tick. Hence 
the importance of keeping the wool and skin 
free fronv parasites by dipping at least twice 
yearly. The s 3 rmptoms are tremor and grind- 
ing' of the teeth. The disease is very dangerous, 
and is seldom cured. Where a case occurs the 
flock* should be moved on to a clean, pure 
pasture, supplied with tolt, and liberally fed. 

Statters, or Sturdy. This is easilv 
recognised by a peculiar movement of the head, 
while the animal turns in a circle. It is due to 
the presence of a parasite in the brain, Ccenurus 
cerehredisy which is communicated through 
the tapeworm of the dog. There is no effective 
cure. The animal had better be killed while 
the carcase possesses any value. Wet pastures 
should be avoided ; the dogs of the farm kept 
healthy, and salt supplied to the flock. 

Brazy. This is a highly fatal disease, 
which it is almost useless to treat. The head 
hangs, the back is rigid, and there is grinding 
of the teeth. The direct cause is believed to 
be foimd in bad feeding, especially on decom- 
posing grass. A palliative is found in a supply 
of salt to the flock, and good sound pastures. 
The diseased sheep should be at once isolated, 
and a purgative in gruel may be tried, or a 
veterinarian called in, but in all cases slaughter 
is the most economical course to adopt. 

Dysentery* This is recognised by abnormal, 
fetid droppings, mixed with mucus and blood, 
with fever, weakness, and refusal to feed. It 
may be caused by a chill. The sheep should 
be isolated, well fed on flour gruel, and in mild 
cases treated with powdered chalk and opium, 
the quantities in accordance with age, or the 
cordial recommended for scour in calves may 
be administered. All cases of looseness in sheep 
should be watched, and treated immediately. 

Hoove. This results from fermentation of food 
and the production of gas, as in cattle. When 
a flock is placed on green food or roots, the 
allowance should be limited, until they have 
become accustomed to the change. A purge 
of 3 oz. 01 Epsom salts with a little ginger 
is advisable, followed by oatmeal gruel, about 
4 oz. at a time. If the symptoms do not abate, 
the trocar and canula may he used as for cattle. 

Parturient Fever, or Straining after 
Lambing. This disease is the result of 
blood poisoning, often following delivery by 
the shepherd with hands which have not been 
disinfected. It is accompanied by fever, the 
discharge of a dark fluid, pain, and diarrhoea, 
and is highly dangerous. When assisting a ewe, 
the shephera should take the greatest care to 
purify his hands with diluted carbolic acid, 1 
part to 50 of pure water, and if necessary — 
indeed, it almost foUows that it is necessary — 
the pa^ may be syringed writh a mixture of 
1 part of carbolic acid to 10 parts of glycerine. 
If the affected animal needs a stimulant, two or 
threo tablespoonfuls of whidry or brandy at a 
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time may be given in flour muel, adding an 
ounce of tincture of opium if there is diarrhoea. 

Liver Rot. This is caused by the action of 
an orgwism known as fluke {FantcitAa hrj^ica). 
There is loss of condition, yellow’ness of the eye, 
falling off of wool, and diairhcea. The organism 
passes through the system of the water snail ; 
hence wet land should hi> avoided. The 
assistance of ducks on shw'p farms with wet 
land lias been advocated, the birds consuming 
the snails. On such land salt should always 
be liberally supplied. Wlien fluke is suspected, 
the flock should be removed to dry land, and 
liberally and quickly fi*d for the table bt'fore it 
is too late. Salt marshes are advantagiHius. 

Maggots, 'riiese pc'sts usually ap)H*ar in 
colonies during warm, moist weather, if the <*ggs 
deposited by the bluebottle fly are not rt»movi‘d 
or destroyed by the shepherd, who during summer 
should keep a strict watch on c*very sheep, 
especially noticing any action indicating dis- 
comfort. If neglected, the maggots will ent^'r 

the skin, the wool will fall off. and the sh(H*p 

become ragged and lose condition. Spirits of 
tar may be freely used. 

The pulse of the sheep, which is taken at the 
heart, beats 75 times |)f‘r minute, while the 

temyierature of the b(Kly is I OP F. Wlien 

medicine is administered, it should \h* from a 
small bottle with a long, narrow neck, the fluid 
being slowly and gently passi*d dow'n the right 
side of the mouth and kept clear of the t/ongue. 
DISEASES OF PIGS 

The di8ea8(*s of pigs which are noti liable to the 
police arc‘ sw ine fever, foot and mouth dist'ose, 
and anthrax. The two latOT have already 
been referred to in connection with cattle, and 
need no further dt^scription, the treatment being 
practically the same for pigs os for young cattle. 

Swine Fever. This vc^ry d<?strufrtive 
and contagious disclose should Im^ handk^d with 
promptitude and energy. Wht^re any doubt 
occurs in diagnosis, the veterinary insjxndor or 
surgeon should bt^ immedinU*ly calk'd in. 
Affected swine show fever, gn*nt thirst, refusal to 
feed, and a skin patched with purple, esjx'cially 
on the Ix'lly. A case should be immediately 
isolaU'd on presenting such an appearances, and 
on being declared as swine fever each animal 
affected should be slaughtered, and others which 
have Ixien in contact with them isfdated and 
treated under the advice of the fjlovernmcnt 
inspector. Every place occupied by diseasiKl 
pigs should be thoroughly disinfected. Even the 
b^ts of the pig- feeder, the vessels used for 
feeding, including troughs and pails, all should 
be cleansed with strong carbolic water. 

HusK is a complaint due to the same cause as 
husk in cattle, and may be similarly treated. 

Trichinosis. T^ parasitic disease, of 
which too little is known, is, hiippily, seldom 
found in bis country ; the only remc^y—i.e., to 
prevent it spreading— is slaughtc^r. 

Inflammntion of the Lun^. Tliis 
is due to exposure and chiU, and is accom- 
panied by a dry cough, abnormal breathing, and 
shivering. In cases where the disease is not 
severe, and where the condition hardly warrants 
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slaughter, the patient mav be kept in a dry, 
warm sty and rapidly fea for the batcher. It 
may possibly be found that the liberal use of 
new milk with good meal will be followed by a 
rapid increase in weight and the prevention of 
any serious loss. An affected pig needs ex- 
ceptionally good feeding and nursing, with 
dry warmth and plenty of air. A light blister, 
made by mixing mustard and turpentine, well 
rubbed over the affected part, is sometimes 
followed by good icsults, but this should be 
accompanied by medicine obtained from the 
veterinary surgeon. 

Measles. This troublesome complaint is 
accompanied by fever, pustules under the tongue, 
and red blotches on the skin. The patient 
should be kept in a warm, dry, well -ventilated 
sty, supplied with good fof»d, such as milk given 
slightly warm, together with an ounce of sulphur 
twice daily. 

Rheumatism. This chiefly affects young 
pigs, which apparently become cramped, especially 
in the hind liml)s. The complaint is caused 
by lying upon damp beds, hot manure hc*.aj»s, or 
even (iold stone, concrete, or brick floors with 
insufficient straw. Wooden lienches well covered 
with dry wlieat-straw should be provided, so that 
the animals can make? t}iems?lves warm and com- 
fortable. A mixture of turjamtine and mustard 
iniw be rubbed well into the affeett^d limbs. 

Sore Throat. This is a serious complaint, 
often resulting in d(*ath. There is swelling 
on the throat or neck and tongue, while the 
membrane of the mouth becomes abnormally 
dark in colour. The pig rapidly lo8(« condition 
and strength, and, unless the disease is arrested, 
death sm^edily follows. The throat may be 
fomented, E))som salts administered at the 
outset, and the advice of a veterinarian obtained. 


A USEFUL MEDICINE CHEST 

The following materials should be kept in 
store by every stock- feeder. Thc*y cniefly 
consist of simple remedies or appliances w’hicn 
any intelligent man may employ upon recog- 
nising the complaint which they are intend^ 
to relieve. We think, however, that in all 
serious cases the preparation and administration 
of medicine should l>e left entirely to those who 
liavo been properly trained for the purpose. In 
deciding upon the employment of a veterinary 
surgeon, it may be well to arrange to pay for 
his services by an annual sum or by definito 
fees for each visit, to include medicine. 


List of Medicines 


Condy’s Fluid 
Tincture of ammonia 
Powdered aloes 
Epsom salts 
Oaator oil 
Mustard 
Sulphur 

Powdered catechu 
Archangel tar 
Foot-rot ointment 


Carbolic acid (poison) 
Nitre 

Spirits of camphor 
Linseed' oil 
Olive oil 
Powdered ginger 
Prepared chalk 
Spirits of tar 
Sneep dip 
Calf cordial 


Instruments and Materials 
T rocar and oanula Clampis for castration 

Clinical thermometer Twitches for horses 

Knee-caps and bandages Searing iron 


INSECT PARASITES 

Ox. Warble Fly {Hypoderma lineata and 
H. hovis). So terrible Imve been the ravages of 
this pest that the damage was once estimated 
by Ormerod to amount to millions of pounds 
sterling per annum, and the loss is still very great. 
The larvse from the eggs of H. lineata [2] find 
their way into the body in a maimer (Similar to 
the horse hot [see below], but after wandering 
through the connective tissue, finally lodge 
under the hide along the back, forming the well- 
known “ warbles,” the hide being perforated, 
and frequently riddled with the holes caused in 
this way. Not only may the hide be ruined, 
but much loss arises through falling off in the 
milk yield of a cow, or spoiling the carcase from 
the point of view of the butcher. Stock should 
have the natural shelter of trees if possible, and 
Ik* near water which they can enter ; while egg- 
laying by the fly may be prevented in summer 
by smearing the animals with a strorg-smelling, 
greasy material such as cart-grease and paraffin, 
or a mixture of 1 quart of train-oil, 4 ozs. of 
oil of tar, and 4 ozs. of flowers of sulphur. All 
“ hots ” found in the backs of stock should be 
.squeezed out and destroyed during the first four 
months of the year. 

Horse Bot Fly {Oastrophilus equi). In 
this case the fly attaches its eggs [6] to the hairs 
of the neck, sides and slioulders, startling its 
victim in the act. Irritation is caused by the 
resulting larvas which are licked into the 
mouth of the horse, and finally find their way 
to the stomach and intestines, where they cause 
considerable irritation and inflammation, passing 
away in the faeces some months later. Rubbing 
dow n the horse with a paraffin cloth during June 
and July may prevent egg-laying. Close clipping 
should be resorted to, and the coat examined for 
eggs, which may bo removed and destroyed, 
while infested animals should be well fed. 

Sheep Ked and Sheep Tick. These 
two pesta differ widely, though the former is 
frequently, although improperly, termed “ tick.” 
The ked {Melophagus ovinns) is a dipterous 
insect 1 6J which feeds on the blood and the fatty 
substance of the wool ; the true tick {Ixodes 
redmnus)y on the other hand, passes part of its life 
on vegetation [ 4 ], but at one stage it is parasitic 
on the shee}), sucking the blood in considerable 
quantity, while in the Border districts ticks act 
as intermediaries in causing the disease known 
08 Louping 111. For the ked dipping is resorted 
to, and is regularly carried out in practice [see 
alro Sheep Scab]. All keds and ticks seen on 
sheep should be destroyed, and as a preventive 
measure for ticks the herbage may be burnt in 
spring, so destroying many ticks. 

Among other insect pests of livestock may be 
mention^ the sheep maggot fly {Lucilia aerieataY 
the ma^ots [8] of which invade the flesh of 
the ba(^ and rump, and- are frequently very 
troublesome ; the gad flies {Tabanidce)^ which 
w'orry and startle livestock by sucki^ their 
blood and by loud buzzing ; and uoe {Pedi^ides), 
of which there are many species, young animals 
being chiefly infested. 


CemHnued 
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pistol ; pi 0 U)UiazOf pistol-shot ; hadon^ stick ; 
bastonaxoy a blow with a stick. A blow with a 
sharp weapon is generally expressed by adding 
ada to the noun, as: puikUt dagger ; jmnalada, a 
dagger thrust ; lama, lance ; lanzada, a wound 
with a lance. 

Diminutives are constantly applied to proper 
names* as : Jtian, John ; Juaniio, Johnnie ; 
•Juana, Jane ; Juanita, Jenny ; Ana, Anne ; 
4f^ita, Annie. 

Vocabulary Vocabulario 

^ take a journey Ir de viaje 

The portmanteau, the La maleta, el mundo 
dress-basket 

The bag £1 saco 

To pack Empaquetar 

The carriage to go to El carruage para ir a la 
the station estacion 

First - class tickets, Los billetes de primera 
second-class tickets clase, los billetes de 

for the servants segunda clase para 

los criadoR 

The compartment El compartimiento 

The guard El guarda 

To eat or dine in the Comer en el tren 
train 

To sleep in the train Dormir en el tren 
A reserved compart- Un compartimiento re- 
ment servado 

To take (with one) a Llevar consign un cour- 
courier and a lady’s rier y una doncella 
maid 

To reach one’s destina- Llegar a su destinacion 
tion 

The hotel El hotel 

To take tickets for the Tomar billetes pars la 
opera opera 

To go to the theatre Ir al teatro 

To go to the shops, to Ir a las tiendas, a la 
the haberdasher 8, to merceria, a la tienda 
the dealer’s de mercader 

Silk Seda 

Cloth Paho 

Lace Encaje 

Handkerchiefs Pahuelos 

To go to the confec- Ir a la confiteria comer 
tinner’s to eat pastry pastelea, y helados, y 
and ices, and drink beber limonada 
lemonade 

To spend the carnival Pasar el camaval en 
in Rome, to see the Roma, ver las fiestaH, 
fetes and masks, y las mascaras que 
which last three days duran tres dias 
Ash Wednesday. Let El Micrcoles de ceniza. 
us stay in Rome for Quedemos en Roma 
Easter Sunday para Pascua de 

Kesureccion. 

To go to the Vatican Ir al Vaticano 
To have an audience Tener una audiencia 
with the Pope del Papa 

To go to Court. To be Ir 4 la corte. Ser 
received by the king recibido por el rey y 
and the queen la reina 

To go to the balls at the Ir i los bailee de la 
English Embassy Embajada inglesa 

To count one’s money Contar su dinero 
To admire the pictures Admirar las pinturas 
and sculptures y las esculturas 


To go from Rome to Ir de Roma & Xapoles, 
Naples, Florence, and Florencia, y Venecia 
Venice 

To take a gondola Tomai una gdndola 
To come home tired, Volvcrnca8AcanHado,y 
and dismiss the des})cdir al courrier 
courier 

Exercise V. (1), 

Translate the following into Spanish : 


1. l^t us go [a] journey ; pack the portman- 

VamonoM ; empaquete . . . , 

teau and the dress- basket with care. 2. At 

con cuidodo. . . A 

w’hat time [is] (the carriage'-'’) ordertnl'* ? For 

que hora at* ha ordemado ? . . . 

eight o’clcK'k. 3. Who is going to take the 
lasocho Quicn va a tomar . . . 


tickets ? The courier (is going'”’ to take) 

. . . . ? 

them'’^ 4. [Is] (the compartment ' ’')rt'sorviHp‘'T 

los s(* ha rt»servado ? 

Vi'S, sir. 5. What hotel shall we go to ? To 

A que iremfM ? . . . 

the Bristol Hotel. 0. I have taken tickets for 

He tornado 

the ojiera. 7. J have liought two silk dresses'*’, 

........ He comprado dos 

undone of cloth, then -' (1 went'") to the eon- 

file . . deHpu(»s , 

fcctioner’s to eat some delicious''”’ pastry'"^ 

d(*licioHos 

8. We were fortunate to obtain a private'*'! 
. . Fuimos afortunados obtener privada . 
audience'*’ of the J\)pe. 1>. The king and 


queen are very amiable. 10. We have sjxmt 

Hemos gastado 

A lot ; let us count our money. 11. I am glad 

. . . ; contamos niiestro Me alegro 

to come home ; I am tired ; th(*re is the 

; estoy . . . ; hay que . . . 

courier to dismiss. 


ExERr isK V. (2). 

Translate the f(»llowing into English : 

1 . Esc hombre cs ri(‘o, p<*ro su hermano es miis 

That his 

rico ; su padre es muy rico, y su tio ricpiisimo, 

uncle 

2. Esa roujer es amable ; su hermana amabil- 

isimo. 3. El amor es ardiente ; es ardent isimo 


k voces. 4. Las estrellas son lucientes ; el sol 
es lucentjsimo. 5. El caballo es fuerte ; la mula 
es fortisima. 6. La muerte es cruel, cruclisima. 


7. Esta estatua es antigua, anliquisima. 8. 

Socrates fue sapientisimo. 9. 'Ese nine es 

was 

pequeho, este es menor. 10. Este hombre es 

this one - • 

sabio, pero su padre es superior en sabiduria. 
wisdom. 
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PROSE EXTRACT V, 

From **Ia Hora de Todos j U Fortuna con 
(“The Hour of All, and Fortune no 
Fool”), by Francinco de Quevedo 

Fortune’s answer Contestacion de la 

TO THE ACX3U8AT10N8 FOBTUNA CX)NTRA LAS 

OF Jupiter acusacionesdb Jupiter 

“ If the deserving arc “ Si hay benem^ritos 
put on one side, and the arrinconados y vir- 
virtuous left unreward- tuosos sin premios, no 
ed, it is not all my toda la culpa es mia ; d 
fault ; many despise muchos se les ofrezco 
what 1 offer them, and que los desprecian, y de 
you blame me for their su tc*mplanza fabricdis 
moderation. Many, for mi culpa. Otros, |K>r 
want of putting out no alargar la mano a 
their hand to take my tomar lo que les doy lo 
gift, let it pass to others dcqan pasar k otros, que 
who snabth what 1 me lo arrebatan sin 
never gave. Those who darselo. Mas son los 
do me violence are que me haeen fuerza 
more numerous than que los que yo hago 
those whom I make ricos ; mas mn los que 
rich. More sU^al what me hurtan lo que les 
I deny them than ket*p niego que los que 
what 1 give them, tienen lo que lea 
Many receive from me doy. Muchos reciben 
what they do not know de mi lo que no saben 
how to keep ; they lose conservar, pi^*rdenlo 
it, and say that 1 took ellos y dicen que yo so 
it away from them, lo quito. Muchos me 
Many »k?cu8c me of acusan por mal dado 
bestowing evilly upon en otros lo que estu- 
othcrs what had been viera |)ear en lUlos. No 
worse besfowed upon hay dielioso sin invidia 
themselves. No man de miuOios, no hay 
is happy without the desdiehado sin des- 
en vy of many, and no precio d(‘ todos. Esta 
man is unhappy with- eriada me ha servido 
out the contempt of all. j>erp<‘tuamente ; yo no 
This servant has served he dado paso sin ella ; 
me constantly ; 1 have su nombre es la 
not moved a step with- Cession; oidla, apren- 
out her; her name is ded 4 juzgar de una 
Occasion ; hear her and fregona. ' ’ 
learn how to judge from 
a kitchen- wench.” 

Then said Occasion, Y desatando la tara- 
reeling her speech off villa la Cession, por no 
quickly, for fear of in- perderao k si misma 
culpating herself; “I dijo : “ Yo soy una 

am a woman who offers hembra que me ofrezco 
herself to all ; many a todos ; muchos me 
rind me, but few make hallan, pocos me 
the most of mo ; I am gozan ; soy Sansona 
a female Samson whose femenina, que tengo la 
strength is in her fuerza en el ca^llo. 
hair. He who can hang Quien sabe usirse k mis 
on to my mane knows crines sabe defenderse 
how to defend himself de los coroovos de mi 
from the twists and ama. Yo la dispongo, 
turns of my mistress, yo la reparto, y de lo 
1 di\ide and dispose of que los hombres no 
her gifts, and I am saben reooger y 
aocui^ because men me acusan. %’ene 
do not know how to repartidas la necedad 
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gather them up and por los hombres estas 
enjoy them. Stupidity mfemales cUusulas : 
has scattered these in- * Quien dije^ no pen- 
femal phrases among saba, no mir4 en ello, 
men : ' Who would no sabia, bien esti, qnk 

have thought it ; 1 did imports, qu4 va ni 
not think ; I never viene, manana se hard, 
noticed ; that’s all tiempo hay, no faltara 
right ; what does it ocasion, descuiddme, 
matter ; that’s neither yo me entiendo, no soy 
here nor there ; to- bobo, dejese deso, yo 
morrow will do ; there’s me lo pasard, riase 
lots of time ; there’s todo, no lo crea, salir 
sure to be a chance ; tengo con la mia, no 
let me alone ; I know faltara, Dios lo ha de 
what I'm about ; I’m proveer, mas dias hay 
no fool ; let it alone ; I que longanizas, donde 
can do without it ; una puorta se cierra 
laugh at all things ; I otra se abre, bueno 
don’t believe it ; I am esta eso, que le va d dl, 
sure to get the best of pardeeme d mi, no es 
it ; it will not fail ; the posible, no me iiga 
I»rd will provide ; days nada, ya estoy al cabo, 
are more plentiful than ello dird, ande el 
sauKages ; when one mundo, una muerte 
door shuts another debo d Dios, lionito soy 
opens ; that’s W'ell and yo para eso, si por 
good ; what business cierto, diga quien 
is it of his ; it seems to dijere, preso por mil, 
me ; it is not possible ; preso por mil y quini- 
don’t tell me ; I know entos, todo se me 
all about it : facts will alcanza, mi alma en 
prove ; let the world mi palma, ver veamos, 
wag ; I owe God a y que, y pero, y quizas.’ 
de^th ; I should cut a Y el tema de los 
pretty figure ; why, porfiado^, ‘ De donde 
certainly ; let them diere.’ Estas noce- 
say what they like ; in dades hacen a los 
for a thousand, in for a hombres presumidos, 
thousand five hundred; perezosos y descui- 
I can turn my hand to dados.” 
anything ; my heart in 
my hand ; we shall see ; 
and what, and but, and 
perhaps.’ And the 
motto of the obstinate, 

‘ I will go my own way.’ 

These stupidities make 
mankind presumptu- 
ous, lazy and careless.” 

Francisco de Que- Francisco de Que- 
vedo (1580-1655), poet vedo( 1580- 1655), poet a 
and satirist. His repu- y satirico. Su reputa- 
tation rests chiefly cion resta principal- 
upon his prose satires, mente en su prosa 
especially upon a sdtirica, especialmente 
series of six called sobre una sdrie de seis 

Visions.” In the llamadas Suefios.” 
apologue, from which En el ap61ogo del cudl 
the above extract is el extracto que precede 
taken, Jupiter sum- ha sido tornado, 
mons Fortune before Jupiter . oita d la 
him, and rates her for Fortuna y la repraeba 
her injustice towards por su injusticia hacia 
mankind. After hear- la humanidad. Des- 
ing her defence, he re- pues de oir su defensa 
B^ves to apportion his toma la reeolucion de 



* true deeerts to every 
'haman being for the 
space of one hour. 
Such intolerable con- 
fusion is the result that 
Jupiter restores the 
empire of Fortune, and 
all is allowed to go on 
as before. 


repartir y dar por una 
hora 4 todo ser humano 
lo que oada cual 
mereoe. Resulta tal in- 
tolerable confusion que 
Jupiter restora el im- 
perio de la Fortuna. y es 
permitido que todo stga 
como anterionnonte. 


Key to Exercise IV. 

Ese hombre es grande y esa mujor es 
tambien grande. 

2. Ege ediiicio es hermoso, y esa estatua e^ 
hermosa. 

3. Un traidor a su patria. Una traidora a su 

4. Un espanol, una espahola.un ingles y una 
inglesa hablaban sin entenderse. 

6. Un amo hueno, y un burn oriado son raros. 

6. La hacienda es productiva. 

7. Los toros son bravos. 

8. Los potros son numcrosos. 

9. Las mu las son fiiortes. 


10. £1 haoendero es rico. 

11. Los labradores son honrados. 

12. £1 gallo canta por la mailana, las gallinas 
cacarean. 

13. La lecUe y la manteca son Crescas. 

14. El oasador es buen tirador. 

15. La caza cs abundante. 

16. Lt>8 cicrvos son ligcros. 

17. Los osos y los jaalHilies son fen>ces. 

18. El guards es vigilante. 

19. Las medias son de soda, y los zapatos de 
piel 6na. 

20. El paAnlon es de lana, y tambien lo son 
los calcetines. 

21. I/OK guantes son de piel de jM'rro. 

22. El sastre ha truiilo mi paletd y mi levita. 

23. La costurcra ha traido mi vestidc). 

24. modista ha traido mi sombrero, y el 
guantcro mis guantes. 

25. Buenos dias, sefior! Buenos dlas. sefiora! 
46. El eolegio cs bueno. 

27. Tiene una hermosa libreria, y unos libros 
splendidos. 

28. Los manuseritoK son antiguos. 


Continued 
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ADJECTIVES 

The adjective agrees with the noun in gender 
and number. 

The gend'T of the adjective is known by its 
termination. 

Adjectives in Italian either end in o (huono) 
or in e (diligente). 

1. The form in o is used for the masculine 
gender, as : vino huono, good wine ; vomo ricro, 
rich man. This form has a corresponding 
feminine form in a, as: gerUe huona^ good people ; 
perecma ricm, rich ^son. 

2. The form in e is used both for the masculine 
and feminine, as : acolaro diligente, diligent pupil ; 
scolara diligente. 

The qualifying adjective is placed before the 
noun when it expresses an innate quality of the 
noun, as : la verde camjtagna, the green country ; 
le alte montajne, the high mountains. It is 
placed after the noun when it expresses a casual 
and accessory quality of the noun, as: un 
cieh aereno, a clear sky ; vn cielo nuvoloao, a. 
cloudy sky ; un bajno freddo, a cold bath ; un 
bajno caldo, a hot bath. 

Note. There are occasional departures from 
this simple rule, especially when the adjective 
is used emphatically. 

Reading Exercise [Esebcizto di Lettitra] 

Ma la prktica generate ha voluto che db- 
blighi‘*» soltanto. a non confidare<^ il segreto. 
Be non a chi sia un amico ugualmente fidato , 
e impoitendogli^^ la ateesa condizione. CosU^, 
d'amico hdato in amico fidato, il segreto gira 
e gira per quell’ immensa catena, tanto 
ohe‘***' arriva all’ ordochio di colui o di co]oro<“* 
a cui il primo che ha parlato intendeva appunto 
di non lasciarlo arrivir mai^^’*^. Avrebbe perd^*^ 
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ordinariarnonte a stan*'**’ un grati p’/.'^.o in 
cammino sc* ognuno non avesse che'"" due 
amici : quello che gli di(‘C, quello a cui 
ridH‘e la cosh da tacerhi'*"'. Ma ci son d gli 
u6 nini privilegiati che""' li c6nt ano a cent i- 
naia ; e quando il segreto 6 venuto a uno*'^'' di 
que.^ti udmini, i giri divengon si r/ipidi e si 
moltiplici, che non e pid poHsihile di seguirne la 
tr^ccia.'"' 

Notes. (ExpresHions have ht'on rhos(‘n which 
correspond as nearly as possible with the 
exact meaning of the Italian words) : 1. Priwtice. 
2. Determ intSi. 3, 3’hat (the condition] hinds 
[the friend]. 4. Not to confid**. 5. Unless it he 
to one who is an eupjally confid»‘ntial friend. 
6. Binding him also (by). 7. Thus. 8. From 

confidential friend to. 9. Travels and travels 
along. 10. So much that. 11. It arrives at 
the ears of the p<»rson or ptTsons (rolui o wloro). 
12. Particularly intemded never to allow it to 
arrive. 13. However. 14. To bt?. 15. A long 
white on its w’ay. 16. If everyone had only. 
17. The one who tells him, and the one to whoui 
he repeats the thing to Im* kept wvTct . 18. Who. 

19 Them. 20. fount. 21. Has reachfd one. 
22. Its travels l>o<*ome so rapid and so manifold 
that it is no longer possible to follow their 
traces. 

Plural of Adiectives. In the formation 
of the plural the adjectives follow the general 
rule given for the substantives: 

1. Adjectives ending in o and in e form their 

E ’ 1 by changing the o and c into ^ t, as : 

, Inumi ; caro, rari ; diligente, diligenli ; 
yrudente, prudenti. 

2. Adjectives ending in a form their plural 
by changing the a into e, as : buona, huone ; 
cara^ cart. 
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The adjective •jpari is indeclinable: I pari 
nUei, men such m I ; le pari mie^ women such 
as I, etc. 

For the adjectives ending in co, go, ro, ga, to, 
see the observations on the plural of nouns. 

If the adjective refers in the same sentence to 
nouns of different genders, it is put in the 
masculine gender. 

Note. All the adjectives in Italian may be 
used as substantives — t.g. : gli uomini huoni, 
or simply i huoni ; gli uomini cattivi, or simply 
I caUivi ; un uomo Ingleae, or, which is better, 
un Inglese. 

Obaervations on Certain Adjectlwea. 

Bello (beautiful, fine) follows the same rules 
as the article lo — i,e„ before masculine nouns 
beginning with a consonant (except z, gn, and 
impure ») it drops the syllable lo in the singular, and 
becomes hei (often written he!'), in the plural, 
as : un hel regain (a nice present), dei hei regali ; 
un hel cat alio (a beautiful horse), dei hei caualli. 
Before a vowel, in the singular, the final o is 
dropped and the apostrophe is put instead, 
as : un helV orologio, a fine watch. Before a 
vowel, 2 , gn, and impure s in the plural it be- 
comes hegli, as : hegli ocM, beautiful eyes. 
Before feminine nouns it is legular : bella 
tnano. 

Belli is used only as predicate : 1 fiori anno 
belli. 

Buono (good) in the singular follows the 
same ruUjs as the indefinite artictle : huon uotno, 
huon libro, huona donna, huomt ftcolaro, huono 
zio, huon' anima. In the plural it follows the 
general rule, as : huoni uomini, huone zie, etc. 

Orande (big) bt'comes gran bi^fort' a con- 
sonant and grand' before a vowel, as : gran 
lihro, grand' uomo ; gran (or grande) spetldcolo, 
gran (or grandi) spettdeoH, 

Santo (saint) becomes mn (masculine) before 
a proper name beginning with a consonant, 
and aant' before a vowt'l, as : nan Giorgio, 
nant! Andrea. 

Frate (friar) may become fra before a con- 
sonant, as : fra Crtettoforo. 

Signore (Mr.) drops the final e before proper 
names, as : Signdr Tale. 

Exercise XII. 


hiondo {hee-ondo), fair 
bianco (hee-dhneo), white 
ncro (nehro), black 
roMo, red 

verde {t)^Jtr-deh), green 
fedcle {fehdeh-leh), 
faithful 

turchino {toorke^no), 
blue 

lungo {lodngo), long 
(orto, short 
Manco, tired 


neve {nehveh), snow 
tneemo {een-v>^hrno), 
winter 

estate {eh’Staliteh), 
summer 

finestra {feenihstrah)^ 
w’indow 
barba, beard 
mondo, world 
handiera {bahndee-ih^ 
rah), flag 
letto {lihUo), bed 


1. Una casa bianca. 2. La bianca neve. 
S. II freddo inverno. 4. Un abito nero. 5. 
Capelli neri. 6. Quella ragazsa ha gU oochi 
turohini e i capelli biondi. 7. Nella giande 
strada a destra vi 6 un mran bel palazzo con le 
finestre verdi. 8. I riochi hanno sempre amici 
fedeli. 9. II leone e la tjgre sono animali 
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ferooL 10. Fra Cristoforo aveva la barba 
bianca e lunga. 11. Gli klberi sono clirichi di 
frutta. 12. Nel mondo vi sono i buoni e i 
cattivi. 13. Bianco rosso e verde sono i colori 
della bandi^a italiana. 14. La nostra oasa 4 
in via sant* Andrea. 15. La figlia della p^ona 
di casa ha hegli occhi, ma brutti capelli. 15. 
1j& giomate sono corte d'invemo e*' lunghe 
d’ estate. 17. I ragazxi e le ragazze sono 
andati a letto, perchd 6rano molto stanchi. « 

Demonatratiwe Adlectiwes. The de- 
monstrative adjectives are : guesto (thlk), 
codesto (that ... of yours), quello (that), stesao, 
medhimo (same), tale (such), altro (other), qualeF 
(which ?). 

Quejdo indicates a person or thing near or 
(considered as near the person who is speaking, 
as : rjueMo cappello, guesto lihro. Sta in some 
catt(58 stands for the feminine guesta, and is 
generally written in one word with the noun, 
as : stasera (this evening), for guesta sera ; 
stamaUina (this morning), for guesta mattina. 

Code^) indioates a person or thing near or 
considered as near the person who is listening, 
as : codesto orologio, cedesto abito. 

Quello indicates a person or thing distant, or 
considered as distant, from both the person who 
is speaking and the one who is listening, as : 
gueir uomo (that man), guel guadro (that picture). 

QueMo and codesto form their feminine and 
plural regularly : guesti lihri (these books), 
codeste parole (those w’ords ... of yours). Quello 
has the same forms as hello : guel libro, guello 
scolaro, guei lihri, guegli acolari, guelT erba, 
gueir uomo; un libro come quelli (a book like 
those) 

Questo and guello represent also the English 
the latter, the former, respectively, as : Ho 
ricevuto un libro inglese e un lihro italiano ; 
guello non lo capisco, questo V ho gid letto (1 have 
received an English b<x>k and an Italian one ; 
the former I do not understand, the latter I 
have already lead). 

As in English those adjectives never take the 
article ; o guest' ora, di quel tempo. Lo stesso, 
il medesimo are used as in English : la mede- 
sima cosa, the same thing ; aUo stesso tempo, 
at the same time. 

Stesso and medlsimo represent also the 
English myself, himself, herself, etc., in ex- 
pressions like ; L' ho visto io stesso, 1 have 
seen it myself ; La signora Hessa V ha detto, 
the lady herself has told it. 

Tale is often the correlative of quale (plural 
tali and guali). Example: Tal («) padre, tal(e) 
figlio (like father, like eon). 

Quale C fui vivo, tal son morto (Dante Inf., 
o. xiv., V. 51), Such as I was wben ^ive, such I 
am also now that I am dead. 

AUro is used as in English. Example : 
Credevo che fossi un altro uomo, I thought 
you w'eie another man. Pdrtami il lihro, bring 
me the book. ISceolo, here it is. No; non 
questo, V altro, no ; not this one, the other. 

Exercise XIII. 

1. Questo hag^lio, non quello. 2. Quest! 
fiori sono per voi. 3. Codeste parole sono molto 
oortesi. 4. Abbiamo detto tutt' e dne (both) la 



'iiteesa cosa. 5. Quegli scolari non hanno 
barta. 6. Queste case e questi giardini sono 
d’on Inglese. 7. Gli alberghi in queata citt4 
non aoDo molto c6modi. 8. Quei quadri e 
quelle Btlitue sono Topera d'un grand' artista. 
9. Quanto (how much) avcte pagato codesto 
bastone ? h molto hello. 10. lo non rU^^^ndo 
(answer perche codesti discorsi non m’ inter- 
^ssano. 11. Misi (I put) io stesso la lettcra 
alia posta, eppure Tavvocato ha detto 
che non Tha ricevuta. 12. Quest e frutta 
noif 8000 mature ; non sono le stesw^ che 
(which) avcte mandate a casa stamattina. 


Key to Exercise XI. 

1. If I had. 2. If I had not ? 3. That he 
(may) have. 4. That he (may) he. 5. That 
you (may) be. 6. If we wert^ not T 7. If I 
were not. 8. Tliey would be. 9. They would 
have had. 10. If I hod had time, 1 would 
have come. 11. If 1 wen^ ... I would 
have. 12. He would be ... if they had 
not been ... 13. If I have time (literally, 

having time) ... I shall Ik> . . . 14. They 

are ptmr. but (they) would Iw rich, if (they) 
had had . . . 15. To have. 10. Of having. 

17. Have patience. 18. He good. 
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RELATIVE PRONOUNS 

There are two forms of relative pronouns, 
the uninflected and the inflected. 

The uninflected relative pronouns are : 

quu who, which, that, whom (after a pre- 
position) ; (ywe, whom, which, that ; quai, which; 
dotUy whose, of whom, of which ; om, in which, 
into w-hich, at which, to which, etc. 

The inflected relative pronouns are : 

lequel (mas. sing.), Usqvth (mas. pi.), who, 
whom, which, that ; laquellf (fern, sing ), Icsquelles 
(fern, pi.), w’ho, whom, w'hich, that. 

The definite article is contracted in the same 
way as when it precedes a noun ; duqueU auqvcl, 
desqueU^ auxqueU^ deaquelles^ auxqucllcM. 

The relative pronoun, whether inflected or 
uninflected, is of the same gender, mimlKT, 
and person as its antecedent. In the ease of 
the uninflected relative, there is nothing in the 
pronoun itself to show this agreement ; hut it 
affects the number and person of the verb of 
which the relative is the subject, and the numlier 
and gender of adjectives and past participles 
referring to the relative; Lea amU qui luma 
axxompagnent connaisaerU him Paris. The friends 
who accompany us know Paris well. 

Jl y a dans ce livre une histoire qui est iris 
interessante. In that book there is a story which 
is very interesting. 

1. Qui^ as the subject of a verb, may refer 
to either persons or things : 

Le marcfiand qui mus a vendu ces fdijels est 
trh (iccommodanl. The shopkeeper who sold you 
those objects is very obliging ; 

II donne de Veau d son cheval qui est trts 
aUere^ He is giving water to his horse, which is 
very thirsty. 

When preceded by a preposition qui refers 
to persons only. For animals and inanimate 
objects the inflected relative must always be 
used after a preposition : 

VenfarU d qui tout Me est le plus malheureur. 
The child to whom eveiything (every one) 
yields is the most wretched. 

&eM une condition sans laqueUe je ne con- 
senUrai d rien. That is a condition without 
which I shall not consent to anything. 
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2. Que is used as a direct objwt (accusative), 
and may refer to |STsons or things : 

Vob'i lea amis quv nous nttrndinns. Here are 
the friends we were exjXH’ting. 

Je Us le Urre que mus tti\irez preie. I am 
rtwding the book which you hmt me. 

The f of que is elided Is'fon* a word la^ginning 
with a vow(‘l or unaspirated h. 

The I of qui is never eli(h‘d ; ('(mscquently, 
qn always stands for que : 

J'ni repi la lettre qu it tuataif pnmiise. I have 
received th(* l(*tt(T which he liad promised me. 

In English, the relative pronotin has distinct 
forms for subj(‘ct and object only when it nders 
to jwTsons : “ wh(>,‘' “ whom. " When it refers 
to animals or things, it has only tlie one form 
“ which *' for both cases. 

The fniit which is on that tree (nominative). 

The fruit which tluit tree prodiKs'S (objective). 

In French, each case having its K|MM’ial foi*m 
and not being de|H*ndent on nosit ion, the 
object is frequently placed immediately Iwfore 
the verb. Thus, “ The fruit which that trt»e 
produces" may be rendered <*ither by: 

Le fruit que cet arhre prod nit. or Le fruit 
que pritduii cet arhre. 

In English, the relative pronoun as object is 
very often omitted. In French it must always 
lx‘ expressed : 

The pupil you have scoldHl, L'eUve que ivaw 
avez grand e ; 

The exercises you have corr(*< ted, Les demirs 
que venis avez c<trriges. 

3. Quoi is used as an indirect object — t.c., after 
a preposition. Its antecedent is rarely a noun, 
but rather a statement, or some indefiniUi 
expression, such as queh/ue chose, something ; 
rien, nothing ; tvnVa, that is ; 

II ny a rien sur (fUfJ Von ait plus errit. There 
is nothing about which more has la'cm written. 

Voild de qafti je mvlais vous jsi/ler, That is 
what I wisht<i to sperak to you alxmt. 

If the antecedent is a noun it is better to use 
the inflected relative with the preposition ; 

C^est la chose d laquelle je f*ense le nunns. That 
is the thing I think least alxiut. 
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4. DoiU is equivalent to the relative pronoun 
and the preposition de (of, from), thus : 

Lt livre dont voub m'avez fait present. The 
book of which you have made me a present. 

Les amis dont vous avez meprise lea conseils, 
The friends whose advice you have despised. 

In English, the noun dependent on “ whose ” 
always follows it, whether it be subject or 
object, and is never accompanied by a definite 
article. In French, it has alwav^ a definite 
article, and comes immediately aHer dont only 
when it is the subject of the relative clause. 
If it is the object of that clause it comes after 
the verb : 

La maison dont le ghaiU m'a ecrit. The firm 
uhose manager has written to me ; 

La maison dont fai vu le gerant. The firm 
whose manager I have seen. 

When “ whose ” is preceded by a preposition, 
it cannot be translated by dont. Tne inflected 
form of the relative must be used : 

La maison au ghanl de laqueUe fai ecrit. The 
firm ^to whose manager I have written. 

5. Oil, though really an adverb, is frequently 
used as the equivalent of a relative and one of 
the prepositions “ in,” ” into,” ” at,” ” to,” 
etc. : 

La maison oil il est ne, The house whore (in 
which) he was born. 

It may be preceded by de, and used instead 
of dont, to indicate ” place whence ” : 

Le village d'oii nons venons. The village from 
which we come. 

Only dont, and not d*oil, must be used to 
indicate descent : 

La famille dont il descend est honorable. The 
family from which he descends is honourable. 

Notes. The relative pronoun with ce as its 
antocredent forms the absolute ” what ” : 

Ce qui est vrai nest pas toujours agreable, 
Wliat is true is not always pleasant. 

Je tous repete ce que Von ma dit, I repeat to 
you what 1 have been told. 

Prenez ce dont xous avez besoin. Take what 
you have need of. 

When the verb is in the infinitive, “ what ” 
is que : 

Je ne sais que faire, I do not know what to do. 

The demonstratives celui, celle, ceux, ceUes, 
are used before the relative instead of the 
English personal pronouns, “he,” “she,” “ they,” 
and also instead of “ the one ” : 

Le meUleur ami est celui qui nous dit la verite. 
The best friend is he who tells us the truth. 

The demonstrative antecedent may be omitted, 
as in English : 

Qui vivra verra. He who lives (long enough) 
shall see. 

When “ which ” has a whole clause for its 
antecedent in Eh^lish, the relative must be 
preceded by ce in Firench ; 

•T at perdu ma valise, ce qui est fort eontrariant, 
1 have lost my portmanteau, which is very 
provoking. 
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INTERROGATIVE PRONOimS • 

The interrogative pronouns are : 

Qui ? who ? whom ? De qui f whose ? A quit 
whose ? Qu^est-ce quif Quoi f what ? Lequel f 
lesquels ? (mas.), which ? which one ? LaqudUf 
UsqueUes } (fern.) which? which ones? Quef 
qu'est-ce que ? what ? ^ 

1. Qui, as an interrogative pronoun, is both 
subject and object : 

Qui vous a donne cela ? Who gave you that ? 

Qtvi cherchez-vous ? Whom are you looking 
for ? 

Qui ? may be preceded by a preposition ; 

Pour qui me prenez-vous ? For whom do you 
take me ? 

There is also a periphrastic form : 

qui est-ce qui ? who ? 
qui est-ce que ? whom ? 

Qui est-ce qui vous a donne cela ? Who (is it 
who) has given you that ? 

Qui est-ce que vous cherchez ? Whom are you 
looking for ? 

When this form is used no inversion of the 
subject and verb is required to mark the interro- 
gation. 

“ Whose ? ” is never expressed by dont. When 
it denotes ownership ana is equivalent to “ to 
whom belongs ? ” it is rendered by d qui f 

Whose key is this ? a qui est cette clef f 

In any other case de qui ? is used : 

De qui est-il {le) fils ? Whose son is he ? 

2. Qu'esUct qui ? “ What ” as the subject 

of an interrogative sentence has only the 
periphrastic form, qu est-ce qui ? : 

(^"est-ce qui vous empeche de venir avee nous f 
What prevents you from coming with us ? 

In indirect questions it becomes ce qui : 

Je vous demands ce qui vous empeche de venir 
avec nous. I ask you what prevents you from 
coming with us. 

3. Que ? what ? is used as the object or the 
predicate of a verb : 

Que dites-vous ? Wliat do you say ? Qu' est- 
ce ? What is it ? Qu'est-il ? What is he ? 

Que deviendrons-nous ? What will become of 
U8-? (What shall we become ?) 

There are also tw^o periphrastic forms : 

Qu^ est-ce que f and qu' est-ce. que cest que f 
neither of which requires inversion of subject 
and verb : 

Qu" est-ce qu'il dit ? What does he say ? 

Qu' est-ce que cest que ga {cela)? What is 
that ? 

In indirect questions qu' est-ce que becomes 
ce que: 

Je vous demands ce que vous faites, I ask you 
what you are doing. 

4. Quoi? is usually the indirect object of an 
interrogative sentence, and is preceded by a 
preposition : 

Avec quoi avez-vous ouvert ce tiroir? With 
what have you opened that drawer ? 

It may also be used absolutely as either the 
subject or the object of a verb understood : 

Il y a qudque chose dans c-e tiroir. Quoit 
There is something in that drawer. What ? 
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• •Tai mis gudque chose dans ce tiroir. Quoi 

* I have pot Bomething into that drawer. What ? 

Qvoi ? followed by an adjective in the com- 
parative, preceded by de, in used as the subject 
of esl understood : 

Q%u)i ds, plus honteux que le mensonge ? Wliat 
more shameful than lying ? 

Qw>i^ may also be used, as more emphatic 
than que ? with a verb in the infinitive : 

• Quoi faire ? What to do (is to be done) ? 

Lequei ? laquelle? lesqueU ? lesquelhs ? 
which ^ which of ? express distinction or 
selection : 

Lequd de vos freres vous a ecrU ? Which of 
your brothers has wTitten to you ? 

De ces deux morUres laquelle preferez-ious ? 
Of these two watches, which do you prefer ? 

*‘What** Relative or Interrogative 

The various ways of translating “ what,’* 
whether relative or interrogative, are: 

1. Quel, quelle, quels, quelles. 

Quel Ixvre lisez-vous ? What book are you 
reading ? 

QueSe heure est^il ? What time is it ? 

Quels soul les qxuUre ftoirUs cardinaux ^ 
What are the four points of the compass ? 

Quelles belles graxures\ What fine en- 
gravings ! 

Je ne sais pas quels romans txxus avez lus, 
I do not know what novels you have read. 

2. Qu^est-ce qui, ce qui, ce que. 

Qu^est-ce qui vous empeche de sortir ? What 
prevents you from going out ? 

Je vous demande ce qui vous empeche de 
sortir, I ask you what prevents you from 
going out. 

Je sais ce que je veux, I know' what I want. 

3. Que, qu'est’Ce, quest-ce que, quest-ce que 
c^est que. 

Que dites-vous ? What do you say ? 

Qu'eM-ce ? What is it ? 

Que deviendrons-nous ? What will become 
of us ? 

Quest-ce quil dit ? What does he say ? 

Je vous demande ce quHl dit, I ask you what 
he says. 

Qu^est-ce que la grammaire ? What is 
grammar ? 

Qu'est-ce que e'est que ? What is that ? 

4. Quxii. 

.4t;ec quoi avez-vous ouverl ce tiroir? W’ith 
what have you opened this drawer ? 

II y a qudque chose dans ce tiroir. Quoi? 
There is something in that drawer. What? 

Tai mis qudque chose dans ce tiroir. Quoi ? 
I have put something in that drawer. What ? 

Quoi de plus honteux que le mensonge ? What 
more shameful than lying ? 

Quoi faire ? What is to be done ? 

Exebcis e XX. 

VOCABUIABY 

abricot (m.) apricot ofimenf (m.) food (food- 
abricotier (m.) apricot- stuff), kind of food 

tree (f.) asparagus 


owiiir (f. s.)oat8 (pi.) 
la beeasse, woodcock 
la brrassine, snipe 
la bett crave, beetroot 
le blc, corn 

la Inmcherie, butcher's 
shop, meat market 
Ic boulanger, baker 
le brochet, pike 
Ic brugnon, luvtarinc 
Ic canard, duck 
la rarfxe, carj) 
la Sarotte, carrot 
le cerf, stag 
la cerise, cherry 
le cerisier, cherry-tree 
la chair, fiesh 
I e ehasse u r, s port sman , 
hunter 

le rhevreuil, roebuck 
le chou, cabbage 
le ridre, cider 
le CiHj de bruyire, grouse 
le dindnn, turkey 
eau douce, fn*sh water 
i perlan (m.). smelt 
(s;wVc (f.), kind 
Hang (m.), |>ond 
le faisan, pheasant 
la fa fine, flour 
la faux, siythe 
la five, bean 
le filet, net 
le fruit, fruit 
le fusil, gun (fowling* 
piec<‘) 

le gibier, game 
le hareng, herring 
le haricot, haricot- 
beans 
le lac, lake 
le liyume, vegetable 
le leiHiin, yeast 
h lie ere, hiirc 
la ligne, lini^ 
la machine, maebine, 
machinery 

le maquerenu, ma< kcrcl 
la mer, sea 
le merlan, whiting 
le meunier, miller 
le jnffisMoneur, rcajxT 


connu, known 
delay e, mixed 
different, different 
frais, new (of bread) 

aver, with 

for, ii 

ajouter, to a<ld 
attraper, to catch 
changer, to change 
euUtver, to cultivate 

tuer, 


il fait, he makes 
il prejduit, it produces 


la moruc, cod 
/«* moulin, mill 
le tnouton, slieep 
la nourriture, food 
(sustenance) 

(f ). goose 
oiseau (m.), bird 
(f-)» barley 
le jtain, breiui 
la pdtc, dough 
le paysan, ]M*asant 
la fHxhe, {M'ai"}! 

Je pecher, |)eaeh-trr»e 
le picheur, fisher, 
tisluTiuan 
Ui lurch e, pt'n'h 
la perdrix, ])artritlgo 
la fdante, plant 
la iHtire, ],Knir 
/<* }x)irier, j)ear-tn*e 
le fsns, p<»a 
le fktisson, fish 
le jKnsson de mer, salt- 
water fish 

la ixtnnne dc terrr, 
potato 

le fs an niter, pear-in‘e 
le fHttager, vegetable 
garden, kiti'ben 
garden 
la jsmle, fowl 
la prune, plum 
le prunier, plum-trc« 
la raie, skate 
le raisin, grape 
le ruisseau, br(M>k 
le. sa uglier, wild l)oar 
le sa union, salmon 
le srigle, ry'e 
la sole, soh* 
le terrain, plot of 
grouncl 

la truite, trout 
le turbid, turlx)t 
le veau, ealf 
le verger, orchard 
la viand e, meat 
la viand e de Ito ticker ie, 
butcher H-meat 
la vigne, vine 
le vin, wine 
la mlaille, poultry 


fruitier, fruit (fruit- 
Is^aring) 

priftcifjal, principal 
raxsis, stale 

oui, yes 
ti ordfT to, to 
fnneher, to mow 
faire, to make 
manger, to eat 
wpmmef, to call 
to kill 


ils servent, they serve 
Us rroissent, they grow 
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Teahslatx into Fbbvgh 
[In tlie followinff ezerci«e passive forms 
are to be rendered liy an and an active verb : 
**the animals of which the fl^h is eaten/* 
l€8 animaux doni on mange la chair,] 

What are the principal kinds of food which 
serve for (d) the sustenance of man ? They are 
bread, meat, poultry, game, fish and vegetables. 
What is the plant which is cultivated to make 
bread (of it) 7 It is com. Who cultivates com 7 
Peasants cultivate it. What are the principal 
kinds of com ? They are wheat, oats, barley, 
and rye. Who are those who mow the com ? 
The • reapers. With what 7 With scythes, 
into (en) what is com changed to make bread 
(of it) 7 Into flour. Who is it that chaises 
com into flour 7 It is the miller. What is a 
mill 7 It is the machinery with which the miller 
changes com into flour. What is dough 7 
It is flour mixed with water. What is added to 
dough 7 Yeast is added to it. Who makes 
bre^ 7 It is the baker who makes bread. 
What is stale bread 7 Bread which is not new. 
What are the animals of which the flesh is eaten 7 
They are the ox, the calf, the sheep. What is 
butchcr*8>meat 7 It is the flesh of domestic 
animals. What is game ? We call game the 
animals which are not domestic animals and of 
which the flesh is eaten. What are they 7 
The stag, the roebuck, the wild boar, the hare. 
Who are they who kill those animals 7 They 
are sportsmen. With what do they kill them 7 
With guns. Is the flesh of birds eaten 7 Yes, 
there are some birds of which the flesh is eat-en. 
Which 7 Fowls, turkeys, ducks, and geese. 
Are there any other birds of which the flesh is 
good to eat 7 Yes, there are other birds of w hich 
the flesh is good to eat ; they are wild birds, 
such ns the partridge, the woodcock, the snipe, 
the pheasant and grouse. What are the different 
kinds of fish 7 There are salt-water fish and 
fresh - water flsh. What is fresh water 7 The water 
of lakes, ponds, rivers and streams. What are 
the best-known sea-fish 7 They are (the) cod, 
herring, smelt, mackerel, sole, turbot, whiting 
and skate. And the fresh -water (those of 
fresh-water) 7 Salmon, trout, carp, perch, and 
pike. Who are those who catch fish 7 They 
are Asters. With what 7 With lines and nets. 
What IS eaten w^ith meat 7 Vegetables. Wliat 
are vegetables 7 They are plants that also 
serve for the sustenance of man. What are the 
principal vegetables that are cultivated in 
rVance 7 Potatoes, cabbages, beetroot, carrots, 
asparagus, beans, haricot-l^anB, and peas. What 
is a kitchen garden 7 It is the garden or plot of 
ground where vegetables are cultivated. And 
an orchard, what is that 7 It is the plot of 
ground in which there are fruit-trees. What 
are the principal fruit-trees and their fruit 7 
The pear-tree, of which the fruit is the pear ; 
the cherry-tree, which produces cherries ; the 
peach-tree, on which peaches grow ; the nec- 
tarine, of which the fruit has the same name as 
the tree; the plum-tree and the aprioot-tree, 
which give us plums and apricots ; and the 
apple-tree, with the fruit of which cider is made. 


What is the plant which is cultivated to make 
wine (of it) 7 It is the vine. What is the fruit 
of the vine 7 It is the grape. 

Key to Exsbciss XIX. 

Vous me demandez Thistoire de mon bou- 
vreuil ; la voici. Un de mes amis a une maison 
k la campa^e. Je passe quelquefois Thiver 
chez lui. l£>i, j'aime la campagne eq hiver ; 
vous aimez mieux la ville, vous. Chacnm soq 
goht. II y adeux ans j*y ai fait un s^jour de 
plusieurs mois, et pendant que j*y 6tais j^ai 
fait la connaissance d*un bouvreuU. Q 4ksit 
un peu plus gros qu*un moineau. D avait le 
bee 4pais, noir et dur. Ses petits yeux avaient 
une expression aimable. Je n*ai jamais vu 
de plumage plus beau, plus lustr^ que le sien. 
II avait Lk tete noire et la poitrine presque 
auBsi rouge que celle d*un rouge-gorge. II 
avait les ailes tachet^ de rouge aussi. II 
avait la voix douce et je n*ai jamais entendu 
de sons plus moelleux et plus varies que ceux 
qu*il filait. 11 m*6gayait et me charmait. Jo 
le soignais, je le oaressais. Quand on m*ap- 
portait mon dejeuner je lui donnais le sien 
aussi. Je lui donnais tout ce qu*il aimait le 

§ lu8 : des miettes do pain, de petits morceaux 
e biscuit et de sucre. II les becquetait ^ns ma 
main. Nous ^tions (de) bons amis, lui et moi. 
Uhiver ^tait rude, mais cela ne nous inqui4tait 
pas. Un bon feu flambait dans la chemin^. 
kous avions une ample provision, moi de livres, 
lui de chenevis. Nous 6tions heureux Tun et 
I’autre. Nous ^tions contents Tun de I’autre. 
Pour les oiseaux une cage n'est souvent qu’une 
prison. La sienne n’^tait qu*une chambre a 
coucher. La porte cn etait toujours ouverte. 
Presque* touto la joum^ il vagabondait k 
travors la chambre. EUe n*6tait pas plus k 
moi qu*& lui. (^elquefois il voletait autour 
de moi. Il sautait sur mon 4paule et meme sur 
ma tete (Il me sautait sur T^paule et meme 
sur la bite). Il m'ebouriffait les cheveux. 
Cela I'amusait et moi aussi. C’^tait un gai 
compagnon. Je n*en ai jamais eu de plus 
gentil que celui-l&. Je ne passais pas toutes 
mes soirdes avec lui. Quand je rentrais je le 
trouvais endormi. Le bruit de mes pas T^veillait. 
Il me saluait par un petit gazouillement. Le 
lendemain, moi, j'^tais 6veilld par mon petit 
ami. Mais la fin de mon histoire est quelque 
chose de bien triste. Un jour le bouvreuil 
trouve la crois^ entre-baill6e. Pendant que 
j'ai le dos toum6 il passe vite dehors. A vingt 
pas de la maison il y a un gros fumier jaune et 
noir ofi une demi-douzaine de poules grattent 
et beequdtent. Ce n'est rien de beau, mais 
e'est quelque chose d'interessant pour lui. 
Du rebord de la fenetre il vole sur le fumier. 
Mais c*e8t un intrus. Les poules ont Thumeur 
intol^rante et hargneuse. La vne du bouvreuil 
les f&che. Elies Fentourent, le houspill^t, 
Fattaquent. Le bruit m'attire. Je regarde 
par la crois4e. C'est lui ; e'est mon pauvre 
TOUvreuil. J^enjambe la fenetre ; je vais au 
secours de mon petit compagnon. Je chasse 
les poules. Je le tire de leurs i^iffes. D est trop 
tard. Mon pauvre petit compagnon est mort. 


Coniinned 
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GKK.MAN By p, Konody and Dr. Osten | 

XLII, Strons Verbs. The ft*llowin|r Tlu»He verl»» which are nia4lc immnnont in 
strong verbs change the stem-vowel -ti- into print are conjugHted with (fin, all tithers 
-i- or -if- in the imperfect and pist participle. with b a b f n. 


Infinitive 


Present Tense 


bfflfipfrt 

bci^cn 
b I e i be n 
f r b I e i 'd' f n * 

3 c b f i 'b e n 
glfitbcn 
^ I e i ten 
greifcn, 
rr^rfifcn 
fncifcn 
Uitcn 

Ifibfii , 

inciben 

Vfcifcn 

Vrcifcn 

reibfn 

rcibcn 

r f i t e n t 

f (b f i b f rt 
(d'finfii 
f d' I f i d) f n 
f d) I c i f f n J 

(dMifibfU 
(d'rfibcn 
(dneien 
f du c i t c n 
fd'irfivtcn 

(VfifU 
(lei^f It 

(Itficben 

ftrcitcn 

ttfibcn 

f r b 1 1 i t n 
tr e i d) e n § 


to bestow juiins 
upon a thing, to 
apply one’s self to 
to bite 
to remain 
to die, to turn 
, jmle 
! to thrive 
I U» ecjual I 

j to slide, glide , 

t-f) seize, catch, 1 

lay hold on ! 

I to pinch 
t<» sufTtu* 

I b) lend 

j to slum j 

I to whistle 
to praise 
to rub 
t-o tear 
to ride 
to depjut 
to shine, seem 
to sneak, crawl 
1 U) shaj’pen, grind 
I to cut 
i to w rite 
' to shout 
to stride 
to kee[) silence 
to spit, vomit 
tx) rise, mount, 
ascend 
to stroke 
to (juarrel 
to drive, jn'ess 
to fade, to decease , 
to forgive 
to yield, give 
way 

to show, point out I 
to accuse 


i(b bcjifip-f, -eft, -t id) Ivjtip 


i(b bfip-f, -eft, -t I 
icb blfib-f, -ft, -t 
id' crblfid'-f, -ft, -t 

icb itctfib-f, -ft, -t 
id' ^Ificb-c, -ft, -t 
id' ^Ifit-f, -eft, -ct 
icb itreif-e, -ft, -t 

icb fiifif-e, -ft, -t 
id' Icib-f, -eft, -ct 
icb Icih'f, -ft, -t 
icb iiicib-f, -fit, -et ; 

id' vKif-f. -ft. -t I 

id' Vfftf-c, -eft, -t ! 

icb reib'f, -ir, -t j 

id' rcip-f, -eft, -t 1 

id) reit-c, -eft, -ft ■ 

id' fd'fif-e, -eft, -ft 
id' f(tfiit-f, -ft, -t 
id' fd' leid*-f, -ft, -t 
id' fd'lcif-e, -ft, -t 
id' fd'Ufir-f, -eft, -ft 
id' fd'ifib-f, -ft, -I 
id' fd'ifi-f, -ft, -t 
id' id'rfit-f, -eft, -ft 
id' fd'U'fiiVt“» *fb 't 
id' U'fi-f, 'ft, 't 
id' ftfuvf* -fb -t 

id' firtid'-f, -ft, -t 
id' ftrcii-e, -eft, ft 
id' ttfib-f, -ft, -t 
icbverbUid'-f, -ft, -i 
, icb mteib-f, -ft, -t 
i(^ itfid'-f, 'ft, -t 

i ifb tt'fif-e, -eft, -t 
: icb tfib-f, -ft, -t 


I icb bip 
icb blifb 
id' erbhd'' 

id' iifbifl) 
id' ^lid' 
id' itlitt 
id' ,\riff 

id' fniff 
id' titt 
: id' lifh 
; id' lit Ifb 
I id' rnff 
! id' rriff* 

! id' rifb 
1 id' rip 
id' ritt 
id' id'ifb 
id' fd'tii! 
id' fd'ltd' 
id' fd'liff 
id' fd'iiitt 
id' fd'rifl' 
id' fd'tii' 
id' fd'rirt 
id' fd'U'ifi^ 
id' fvie 
id' ft if A 

id> flrid' 
icb ftritt 
icb trifb 
i ifb verb I id' 
id' I'crpfb 
icb irid) 


UKKtT 

Conjuuctive 

Impeha- 

TIVE 

1 id' bcfiiffc 

bftlfip(f) j 

icb bitfe 

bfi^ 

id' blifbf 

blfib(c) 

id' erblid'f 

frblfid’(r) 

icb ipbifbr 

iirbfib(f) 

icb iVid'f 

»^lfid'(f) 

j id' iilitre 

dlfit(f) 

1 id' tp ifff 

tirrif(f) 

; Id' fniffc 

fiifii(i) i 

id' line 

1 kite 1 

id> lifbf 

1 hib(r) 

id' iiiiftf 

1 iiifirf i 

id' t'jifff 

1 vfftf(c) 

id' vrifK 

'fVfif(f) 

id* rifbf 

jiMb(f) 

id' riffe 

‘rfip(f) 

id' ritte 

rfii(f) 

id' fd'ifte 

id'fitf 

id' fd'inie 

icbfiii(r) 

id' fd'lid'f 

fd'lficb(f) 

id' fd'lifff 

fd'l(if(f) 

id' fd'iiittf 

fcbnnbff) 

; id' id'rifbf 

fd’rfib(f) 

1 id' fd'liff 

fd'Tfi(f) 

: id' fd'ritif 

id'Tfitff) 

id' ici'irifvU 

fd'U’fiiUf) 

id' ji'ifc 

frfi(r) 

id' ftifip 

firii’dr) 

, iff' ftrid’c 

ftreid (f) 

id' ft vine 

firfif(f) 

iib trifbf 

tvfib(f) 

i icb mblid'c 

vcrbUid'(c) 

i id' verpebe 

rfrpib(f) 

j id* u'id'c 

n’fid'(f) 

i id) iriei'f 

ii’fiff 

j i<^ ^ifbe 

1 pib(f) 


viebipfii 

kifblifbfti 


I iifbifbfii I 

i iVMiid'rit 
^Ifi^lttren ' 

j iifiUifffii 

j lulniffftt 

I vKlittm 

I virlifbni 
I i^rmirbrn 
! v\fvntff» 

! i^fVrifjfP 
k^fvicben 

^V‘ifff» 

tVrittfn 

yKfd'ifbfii 

ilffd'ifitni 

iVfd'lid'fit 

»ufd' I tfffii 

iKId'iiitten 

i^fld'vifbni 

k^ffd'vtfen 

^^fid'riitfii 

ylfid'ii'i^fii 

; ivivitftt 

' i^f ft if 

^rftricben 

^eftritten 


^^epeben 


♦ To die; strong; to turn jiale ; weak— examples : cr frblid| and ft 

(to ble«:li) totes we<ik inflections : cr (nit tic ifcitneaiit flcMcid't, )ie Ims (Ik. Iintn. 


t WtUen is conjugated with fein and fw(?cit; the rules of the nltemiitiK 
follow later. 


»iijiigHtionH will 


lUUVW . 

t Sthlcifctt in the sense of to trail, to pull along, and to deinolish, i-' J* 
gtfluna irartc acfdjlctft, the carriage was pulled along, the fortress was i;'*H«» ”” 

ttttttc flcftWifftl the knife was^arpened. Schictfen in the sense of to skate, oi to .Uiicc 
also takes weak inflections. 

{ ©nrei'tben, to soften, mollify, touch, is weak. 
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XUIX. Plurml of Compound Nouns* 

As a rule the last word only of compound 
ncmns takes the plural: trc DtadJtiSd^ntetteflin^ 
(sinff,) the night>butterdy, tie ^iactt^Sc^metterUn^e 
ta6 !Battetmreib (sins/.) the peaaant> woman, 
tie ^auemtpeibet (jd.). Several compound 
nouns contain already in the sin^lar words 
used in the plural : tie X b t e t f (^ule 
(singly the schocd for girls [daughters]; tet 
^ u (b e t wutnt, the bookworm ; ter ^ i ( t e r faab 
the picture-gallery . The plural of these is formed 
in the usual way i)y changing the number of the 
last word ; tie Xccbterfcbuleii, etc. 

1. Several compounds with -SHann (man) form 
an irregular plural with -Veute (folk, ]>eople) : 
ter ^auvtmattn (sing.) the captain, tie •^auvtieute 
(pi.); ter .ftaufmann (sing,) the merchant, tie 
.Kauflente (pf.); ter '£eemann, the saihir, tie 2ec: 
liiitc (also tie £eetttanner), etc. Others form the 
regular plural with -'JWanner — examples : ter 
^taatemtann, the statesmaii, tie 3taat0 manner; ter 
(Memabr^niann, the warranter, surety, guarantee, 
tie (Mcmdbrei manner; ter (^brciimaiiii, the man of 
hon(»ur, tie bren manner, etc. 

2. The application of the plural - 1 e n t e or 
-manner confers a dilferent meaning to several 
words belonging to this class : Xicnjl manner 
(pi.) messengers, and Xienft I e n t e (pi.) servants ; 
(the m n n e r ( ) husbands, and Cft/e 1 e n t e , 
husliand and wife. The sulmtantive ter !iBanrr, 
the peasant, forms the regular plural tie ^auern, 
and also the compound plural tie ^Baner^lente, 
denoting peasants of both sexes. 

XLIV. Plural of Noum of Memauro. 

SulmtantivoH of measure, w'hen used after 
cardinal numl>ers and in a collective sense, 
generally retain the form of the singular in the 
plural: funf^ui 'llfnnt (sing.) fd}wcr, fifty [lounds 
[heavy] of weight; ^man^i^ ^fuef (sing.) Jnd), 
twenty pieces of cloth ; 16 Sanft (sing.) bod>, 
16 [“fists”] hands high; 4 Sad (sing.) .ffaffee, 
4 bags of coffee; 100 IDlann (sing.) (SJarte, 
100 men of the Guards ; fnnf Unbent (sing.) 
if^etern, five dozen jxms, etc. 

1. The nouns of measure of feminine gender, 
ending in an unstressed -r, always form the 
plural by adding an -n: fmif Slafcbf-n (pi.) 
'hhiit, five lM)ttle8 of wine ; i^fbn aWfilf-n(p^.) meit, 
ten miles distant ; aciit .<liflf-n ;'lnti^e, eight lioxes 
(»f indigo ; 50 XciUK-ii (pi.) (^?iffn, 50 tons of iron ; 
tic SlliKicn (sing.) forms the plural tic ^Hi (licit -cii. 

2. Nouns indicating the measure of time 
alwa^^s form their plural with an inflection : tact 
.Hint iji fcjbb :L^abr-c, trei SHcnat-c unt cicr 5a^-c 
alt, the child is six years, three months and four 
days old. 

XLV. Conjunctions. These serve either 
to co-ordinate or to subordinate clauses or words. 
In co-ordination the joined sentences retain their 
full independence and their original weight, the 
structure of the sentences joined by the con- 
junction remaining unaltered. Conjunctions of 
this class are : 


unb. and beffen mrgeadifet, never^ 

fomrbr al^ theless 

as well as bcn'itotb* yet 
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abet, but einerfeiw . . . aiibcrfcit^, 

aUciit\ but, only on the one hand, * 

o'bcr, or on the other hand 

fen'bcrn, but bantm, bc^balb, therefore 

nam(i(b» namely 

Examples : X)ie <Scnnc febeinf. btc tinmen bfuben 
unb bic ^43cgcl flngcn, the sun shines, the flowers 
bloom, and the birds sing, etc. 

The subordinative conjunctions connect two 
sentences, one of which is subordinated to the 
other. The su>>ordinate clause is not comnlet^^fin 
itself, and has no sense if detached from the 
sentence on which it depends Conjunctions of 
this class are : 

baj that ob, whethtr 

fo ba§, so that cb^lfid, 

o^nc ba§, withemt although 

auf bag, bamit, so that cjUicbtt'U, as 

a(S, ba, mie, as, than nadbrm, after 

tnmtefrrtt, infcfrrn, bitf, till, until 

in so far as bevor, l>efore 

mabrrnb, whilst trfit, because 

feU, since irmn, if, when 

ff naebbem, according to fall?, in case 
aid eb, as if, as though etc. 

1. Tlie l)order-line w^hich sejwmtes con- 
junctions, adverbs, and prepositions is not very 
distinct ; adverbs are often used as conjunctions, 
and conjunctirms as pre|x>sitions — for instance : 
mabrnib signifies “whilst” and “during.” 
Example : Sir manberten mabtenb bet 9la(bt, we 
wandered during the night ; and bet Xa^ mar 
fd en, mdbrrnb bie ^Jlacbt re^nerifd mar, the day was 
fine, whilst the night was rainy. 

2. The following interrogative pronouns are 
classed among the conjunctions if they are used 
to connect relatiYe or subordinate clauses: 

mi\ where mebd, whereat, at which 

mcmit, wherewith mebrr, whence 

motin, in which, me^balb, wherefore 

wherein mebin, where to, whither 

mie, how mann, when 

motauf, whereupon, manim, why 

upon which medme^fu, wherefore 

Examples: mar mcrin bci'flimmff. 

It was that, to which [whereto] I assented ; id> 
rcrjlanb ni(bt, mcrauf tr an'fvidtr, I did not 
understand to what he alluded. 

3. If the conjunction introduces the sub- 
ordinate clause the verb mus't be placed at the 
end ; in compound tenses the auxiliary verb 
occupies the last place : (5r fab wi(b, e be icb i^n 
fab, he ww me before I saw him ; and ft fab 
wieb, f bt icb ib« ftfffbcn bat t e , he saw me before 
I had seen him; ft fcblief, a (ft mir fa men, he 
slept when we came; and ft fcblief, at« mir 
^efpntmen mateu, he slept when we had come. 

4. If the subordinate clause with the conjunc- 

tion ic placed at the bemnning of the complex 
sentence, the verb in the second sentence muf t 
frrecede the subject: wicb fab, 9 ing (verb) 

teb (subject) fftt, before he saw me, 1 went away ; 
al0 fU ab'teiflf, mat (verb) (subject) febnt 



'wW 8\»e departed, it waa already dark. 

If the same sentences are reversed, subject and 
verb resume their normal jx)sition in the prin- 
cipal sentence : ^ina fcrt, clje tr midJ fal) ; irar 

fd>on timfcl, ale! jic abin^r. 

EXAMINATION PAPER XII. 

1. WMch vowels are taken in the imperfect 
• and in the i)a8t jiarticiple by strong verl>8 

• with the stein-vowel -«-? 

4^ lender what cii'cumstances d(i certain verbs 
in* this group form a weak imjun’fect and 
• jiast participle, and which are these verbs ? 

3. Which word of a compound subsUntive 
takes the plural, and which remains un- 
changed i 

4i In what circumstances do both words show 
the plural form ? 

5. How is the plural of comi»ounds witli -maim 
formed ? 

0. Which nouns denoting measure do not take 
the plural, and which form the plural witli 
the usual inflections ? 

7. Which nouns of measure alw^ays take the 
inflectional -\\ in the plural ? 

8. How is the position of the verb influenced 
by a sulmrdinative conjunction, introducing 
a subordinate clause t 

9. How is the auxiliary verb in cominmnd 
tenses placed in a sub<>rdinate clause in- 
troduced by the sulwrdinativo eon junction ’i 

10. What rule has to lie observed with regard 
to the position of subject and verb in clauses 
where the subordinative conjunction is 
placed at the beginning of the compound 
sentence ( 


Exercise 1. (a) (’hange the present tense 
of the verbs in the following sentences into the 
imperfect and perfect : 

^^aiife; tu vfcifft Knit; bac« aWaDdmi 
I stay at home ; you whistle loudly ; the girl 
ri’ibt bic mt febreibeu 93ncff; bai^ .Hiiib 

scrubs the floor : we w’rite letters ; the child 
fArtit txm'M; tie ©laniifv fdMrriflfu; 
is screaming teiribly ; the men keep silence ; 

irit toll auf ifn lA rcMfibf :^bnfii; 

we ascend the mountain ; I for^nve you ; 

Z ttribt a«f tu 

the shepherd turns the cattle out ^ (paze , 
tft .Rnabe wtiil wit »«« 
the boy shows me the way to the village. 

(6) Change the imperfect and jierfect of the 
following sentences into the present tense ; 

3d) Wi in bm arfd: iMbbnlfc "**' 

I bit into the apple; why did you m^t 
b«i nn« Mblitben ? ®er JtunftUrttflriff ba» .iitfttuwtm : 
stay with us ? The artist sensed the instrument , 
wit^babtn grest Sibmrtitn gdittfu; bft 
we have suffered great Min(s); the <!?“hman 

pfiff tint aSelcbif; bad Mab*m 

whistled a tune ; the girl ^ puM a r^ 

off the branch ; the sun was shining brightly , 
bft an bet fWaucr f^in ; wa6 babm 

the beggar crept along the wall ; what have you 


mir ^rfAvhbtn ? it'd* SRanu mib bit %tan 

written to me I The man and the woman 
vtrittcM bffti^, 

(piarrelled violently. 

Exercise 2. (a) Change the singular of the 
coiu^Muind nouns and Wi»rds ligvecing with them 
in the following sentences intti the piuial. j^Thc 
com\K>undH are indicated l»y the sign ,] 

'liU' ifl mein lintcn fab («•) ' x^A faun in At 
Where is my inksUmd f I ^nnot 

imiiieii jpaut fAub (♦«•) ftittiti (-^kbrn «if mir imiu 
And my clove. tiive me my 
3afAfn tuA(w.). JTif Wrifev (/.) ill itfbvoAfu ; 
handkerchief. The blade td the knife islmiken; 
tie fetet (/.) ifl fAi'H •. tai' ',Hvm Knit (h.) 

the peactbck-feather is Inmutiful; the bracelet 
irar auiJ (Melt; tcv Jlub bi'tfii (a.) "'*'1 

w'as of gold; the floor was 

iiiif .JcftiAfii I'flc^l ; ta^ 'hlriii ill 

covered witli cav}>ets ; tlie wine-glas.s is empty ; 
trv (Melt fAmicb (m.) bat fAtiu* flliiiiif. 
the goldsmith has beautiful rings. 
tHiu' U'clAcm 3tcfff ill Clbrc bintc (/.) ^ 

Of what umtenal is your necktie ( 

(Mfbfji i«ic mir metur (n.). 

Pass the fruit-knibs if you please. 

(6) (Miaiige tlie plural of tlie coinpoiiiids ami 
words in agreement with them into tlie singular: 

Tit 3ini\ rcbtel (w.) (icbcii im •'C^tvlMl uaA tfm 
The singing-birds migrate in the autumn to the 
>Eutcn ; tie feitenen fllfivii tAivmc (ta.) fmt uiAt febv 
south ; the silken umbrellas are not very 
baltbar ; tie IHu^eu liter (n.) fuit ftci<i'it'ctlcu ; lA faujtc 
durable ; the eyelids are swollen ; 1 bought 

eto int bceveui/.). 'iilclnu (ubreu tiefe iliialt 
soiile strawberries. Whither lead these forest- 
Vfatc(m.)« 'litiuteisrc(tc(w.). 

jMiths ? I possess two I winter] overcoat s. 

(c) Form the idiiral of the cf)mpouiid mmns 
and words agreeing with them in the follfjwing 
seiit-ences. [Remember the rules concerning 
the plural of nouns with the indetinile article. ) 

ilpaiiWmaiin (m.) fcmmaiitivtc tir IriibVfii; 
The capUiin cfuiimanded the troofis ; 
iA fanttf b«i Tifiiflmaiui naA v^antf ; cin .Kaufmaiui 
I sent the messenger home ; a merchant 
mup rrAiirn fciimti; cm Staatcmami |r(ltc 
must km»w how tocalculale : a statesman ouglit 
iiiAt t^lKiiianii 

not to [err] make iiiistakus ; a young husband 
ifi ^ftrcbnliA uaA^ifbiA. 
is generally indulgent. 

(d) Form the plural «d the following nouns 
of measure, changing the cardinal numeral one 

into ten: .i 

Win ffuufc .RaffM. 

<>nc iK.und of coffee, one hundlc of «tmw, 
tin Ra^ ahttcUum, ®''* 

one l»rrel of jMstivdcuni, one .(lire 
tin Sad !Rtw. «>M Jl*^'**^ 

one Img of "‘-•O’ "ne bottle 'jf 
,in «aUm 'hicltc, ««» I*'""' «'•'''*• 

„ne fiale of w.k.I, one ‘"n of cwil. 
tint 'JSi'd'f. 

one week, one hotir, "iic mile, 
tin Rubtf Rii, ^rlt, «>'» '1'“**^ 

one cubic fw.t of tinder, one canc of sugar 
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SxEBCiSK 3. ReFerse the following sub- 
ordinate clauses by patting the second daose 
in the first place (tor instance: ^ fa^ mi(^, 

cr fort((ing, he saw me before he went away; 
to be rerers^: Cfl^e er fortf^mg, faf; ft before 
he went away, he saw me): 

Sir raud^ten, nac^tem tie !£)amru fid^ luritcf^ 
^«fn; 

we smoked after the ladies had retired ; 
tvtt gingftt fcrt, trril und 92ifmanti tie Xur cffnete; 
we went away because nobody opened the 
door for us; 

ft tfrf(htt*ant, i(^ il|m rin 3l^crt fa^en fcnnle; 
he diHap|>eared i>6fore 1 could speak a word to him; 
ter 9l^fij|fn trenn t€ vict re^mt; 

the wheat grows if it rains sufficiently ; 
ft fru^ mid), ct i(h ^ittne; er irunfchfe 

he asked whether I was angry ; he wished 

abgureiffn, faU« tas Sl^erter te iiultf#e; 

to depart in case the weather would allow it ; 
id^ fdllicf. als ft fam; fie fang ein 
I slept when he came; she sang a song 
ba man {if bat, tun; gfbf ni(bt feet, 

since she was requested to do so ; I shall not go 
fclangf ^ie eS mtr niebt haben. 

until you have promised it to me (literally; I go 
not away as long as you have not promised it me). 

Keys to Examikation 1 *aper XI. 

(Paoeh 2490-2491) 

Exercise 1. Imperfect: nabm bad ®flb; 

bfr .Rnabf {iabl finen ^pffl ; mi gefebabV i(b (ad ein 
^u4; ibt Kbt ttitbtd; gabfn 3te nicbtdlf bu mbarflg 


(tmod; mir toarfen bm 9afl; bk3)amc fitadl ; 
ub af (drbbcmtt. 

Pfiiper/cef; Sd^bAttfbodiklbgriiattmm; berJbiiabe 
battf nnen Slpfcl ocflobhn; tea# tsar gtfdbfben? id) 
botte rin IS^ud) gefefen ; ibr bahtt niibtd ; b<ditn 
^if nifbtd gr^ben ? bn eerbergen ; mir 

battfn bftt Sad grmerfm; bir iDame bAfte 
^frro(b«n ; id) b^ttr drbberrm gcgfffen. 

Exercise 2. !t)ad !Bufifpir( b^t eir r SIftc ; in f Arm 
^i&umrn b^^e er ffltfame ®f{i(b<^ ; bie fifitter etbciQn 
ibtf ®(bi(be ; bft diid^tfr braebte bie Hftcn; atle 
blfiibt <Slf{i(btfr ; bie ^ibtibrt uber ben 2abenHtfra 
macen gemalr ; mieeieleiBdnbf baben (Sir? ^DteiBdnbfr 
bed .^utfd finb rot ; bie ^uer bet ^dgel maren and 
Oiolb ; bie ®auern (ennen bad ffietter. 

Exercise 3. Set iff biefer ^err f Ifilad meinen 
^ie ? Srffen $ut id bad ? 9Bem gebert biefed SBmb ? 
SOen fabfu 3ie gedem? Selibem Dianne gebort bod 
®eot? ©elcbe ffcame fennm <Sie? ffieltbe Jtinber 
feden etngelabm n^en ? SSlad fur ein gUnienber 
(Spieler er id! aOeldied ftbrne .Rinb fa^ Sir? 
HBflib' ftboned .fttnbi 99ad fiir Sente dnb d<? 9Bad 
ffir (Metr&nfe bedellten Sit ? 29ad fur fine gran mar ed ? 

Exercise 4. X)tfdfeitd bet SRauer, innerbalb bed 
©attend, danb ein SWann inmitten bet 2Biefe. 3ufclge 
fined IBeriebted (or; einem 'Beriebte itiifolge) mar ber 
geinb gfdcben. Jrcb meiner Sarnmigen fpratb er 
mit ibm ; urn bed ^imme Id mtllen ! SReinem <$aufe 
gegfnubfr mrbnt ein vgebneiber frit einem 3abre ; 
cffnete mittelff fined ©(bluffeld bie !Iure. ®eit 3b«r 
Slbreife fab i(b tbn ntthf tnebr ; mit fpaperten burd) ben 
©arten gegen ben SBolb; cr tat cd miber meinen 
Sillen. ‘ 
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